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ABSTRACTS

English abstract

One of the most important aims of schooling is to give all children
an equal education. Despite this, social differences continue to be
reproduced in school. Earlier studies show that there is a relation-
ship between low socioeconomic background of students and low
achievement in science education, thus excluding many students
from highly-valued education and positions in society. Building
upon established sociological frameworks — particularly those pro-
vided by foremost Bourdieu and Bernstein - the overall aim of this
thesis was to contribute to a more complex and multi-faceted de-
scription and analysis of inequalities in education, focusing on so-
cial class in the science classroom. Inspired by an ethnographic ap-
proach, the data was produced through observations, field notes,
interviews, and a questionnaire in a Swedish compulsory school.
The students, aged fourteen and fifteen, were followed during a
five week unit on physics (mechanics).

Firstly, the descriptions and analyses of the school, the teacher, the
student and the science classroom revealed that the knowledge
threshold in the classroom has been lowered. This had been done
in hidden negotiations (often with good intentions) between the
students, the teacher, the sociohistorical legacy of science educa-
tion, and a social discourse. It created a knowledge threshold, a
lowest common denominator - which was altered not only for stu-
dents from lower classes but for all the students in the classroom.
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Secondly, the descriptions and analyses of the classroom communi-
cation showed that being able to translate, interpret and adapt to
new or changed ways of talking increased the possibilities of un-
derstanding what ways of talking and acting that were valid or not.
What also was shown was that ways of talking were created and
influenced in an intricate interplay between the practices in the
classroom, the teacher, and the students often in hidden negotia-
tions. Together they constructed what ways of talking were valued
and how you could act and talk in the science dialogues. In
strongly controlled dialogues, more students could be heard and
evaluated. However, it became a type of communication based on
the lowest common denominator that in the long term might ex-
clude all students and narrow their room to manoeuvre. Thirdly,
laboratory work lessons could be lessons filled with curiosity, free-
dom and exciting challenges. However another picture emerged in
this very common way to work in the classroom. For example, the
regulative discourse totally overrode the instructional discourse
and became decisive in this practical science activity. In addition,
there were at least two parallel codes that needed to be translated
and adapted to in the classroom. Laboratory work in this class-
room was a social process that needed and was expected to be per-
formed in groups. However, this became problematic since the
grades were awarded to individuals and in addition, the reactions
and the effects of a hierarchical class-marking group process be-
came decisive.

The groups became to some extent safe havens for the students, on
the other hand, undermined their chances in the classroom. Labo-
ratory work left the students and the teacher blaming themselves
even though the outcome was a result of the complex interplay be-
tween practices, the science field doxa, the curriculum, social class,
school premises and educational codes.

Science learning and teaching in this classroom at its most basic
was a social process and could not be correlated to, for example,
inborn facilities per se nor to certain agents in the field. Social class
was manifested in the science class, for instance in the dialogues or

12



in the laboratory work always performed in groups. However so-
cial class must be understood as collective processes and in rela-
tionship with, for example, the value that science is ascribed. It
must be understood from the possibilities, limitations and the ex-
pectations the students and teacher have and how these are used.
Through descriptions and analyses of social class in the science
class, this thesis revealed that science classroom activities and prac-
tices and in turn room to manoeuvre and possibilities, are collec-
tive processes.

Key words: social class, science classroom, students, teacher, la-
boratory work, group work, dialogues, Bourdieu, Bernstein, hid-
den negotiations, colliding codes, social discourse, processes.
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Svensk sammanfattning

Ett av skolans viktigaste mal dr att ge alla barn en likvardig utbild-
ning. Trots detta reproducera skolan sociala ojamlikheter. Tidigare
studier visar att det finns ett samband mellan ldga socioekonomis-
ka forutsattningar och laga resultat i de naturvetenskapliga amne-
na. Detta leder i forlingningen till att vissa grupper av elever ute-
sluts fran av samhaillet ansett som viktiga utbildningar och yrken.
Det overgripande syftet med denna avhandling var att bidra till en
mer komplex och méangfacetterad beskrivning och analys av ojam-
liketer i grundskolan med fokus pa social klass i det naturveten-
skapliga klassrummet. Avhandlingen tar sin utgdngspunkt i en be-
skrivning av det naturvetenskapliga klassrummet samt teoretiska
ramverk fran framst Bourdieu och Bernstein. Med en etnografisk
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ansats genomfordes observationer, filtanteckningar, intervjuer och
enkdter i ett fysikklassrum i en ar 8 i en svensk grundskola.

For det forsta sa visade beskrivningarna och analyserna att kun-
skapsnivan i klassrummet sianktes. Detta skedde genom dolda for-
handlingar (ofta med goda avsikter) mellan studenter, lirare, samt
genom effekterna av den naturvetenskapliga undervisningens so-
ciohistoriska traditioner. Det skapade en minsta gemensamma
ndmnare pd kunskapsnivan i klassrummet som missgynnade alla
elever i klassrummet. For det andra sa visade beskrivningar och
analyser av klassrummets kommunikation att de elever som kunde
tolka och anpassa sig till nya eller forandrade sitt att kommunicera
gavs okade mojligheter att tala och handla i enlighet med vad som
forviantades. Vad som ocksd framkom var att sitt att tala och
kommunicera fortgick och skapades i ett invecklat samspel mellan
eleverna, lararen och klassrummets praxis. Tillsammans konstrue-
rade de, oftast i dolda forhandlingar, vilka sitt att tala som varde-
ras och hur man skulle agera och kommunicera. I starkt styrda dia-
loger, kunde fler studenter horas och bedomas. Dessa dialoger
skedde dock pa en liagre kunskapsniva som pa langre sikt riskerar
att utesluta studenter och begransa deras manoverutrymme i fram-
tiden. For det tredje, laborationer i detta klassrum skulle kunna
vara fyllda med nyfikenhet, mojligheter och spannande utmaning-
ar. Dock framkom en helt annan bild. Till exempel, snarare 4n in-
nehall, naturvetenskapliga begrepp och kunskaper blev formen pa
och hur man skulle genomfora laborationen avgorande for om
man klarade av att genomfora laborationen. Dessutom forekom
minst tvd parallella koder som eleverna behovde anpassa sig till i
laborationsarbete. Till exempel sa var laborativt arbete en social
process som behovde och forvintades utforas i grupp. Det blev
problematiskt eftersom betygen ar individuella. Dessutom blev re-
aktionerna och effekterna av sociala positioner och hierarkisk
gruppuppdelningar avgorande. Grupperna blev i viss man fristader
for eleverna men som emellertid undergravde deras mojligheter. I
slutindan lade elever och lararen skulden pa sig sjilva trots att det
som skedde under laborationerna i klassrummet var ett resultat av
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ett komplext samspel mellan doxa och koder i det naturvetenskap-
liga klassrummet och dess filt.

Den naturvetenskapliga undervisningen i klassrummet var en social
process och eventuella (miss)lyckande kunde inte korreleras till ex-
empelvis medfodd talang. Social klass kom till uttryck i den natur-
vetenskapliga undervisningen siasom dialoger eller laborationer.
Men social klass i det naturvetenskapliga klassrummet maste for-
stas utifran kollektiva processer och i relation till det naturveten-
skapliga undervisningsfaltet och vad som tillskrivs viarde dir. Den
maste forstds utifrdn de mojligheter, begransningar och forvint-
ningar studenter och ldrare ges och tas i en social process. Genom
beskrivningar och analyser av social klass i den naturvetenskapliga
undervisningen visade denna avhandling att aktiviteter och prakti-
ker i det naturvetenskapliga klassrummet och i forlangningen ma-
noverutrymme och mojligheter ar kollektiva processer.

Nyckelord: social klass, naturvetenskapliga klassrummet, elever,
larare, laborationer, grupparbete, kommunikation, Bourdieu,
Bernstein, dolda forhandlingar, kolliderande koder, social diskur-
ser och social processer.
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1. PREFACE

1.1 Points of departure

Some years after finishing my teacher education I began to work as
a science teacher. I started to reflect on how some students experi-
enced what was taught and moreover; why some students did not
succeed? What did I do wrong? What did I say? What could I do?
What should I do? In addition, I started to reflect upon the stu-
dents and the specific subjects that I taught. Which students did
not succeed? Why? Was it something in their background? Was it
something about the science subjects? Why did some students not
see themselves as intelligent or smart enough to do science? Why
did schools repeatedly fail so many students in the science subjects?
And consequently, when did it happen? How did it happen? I en-
joyed being a science teacher, but I was concerned; concerned that
science education seemed to create negative feelings, resistance and
segregation. After a number of years I engaged in professional de-
velopment and started to examine these questions more closely. I
began to explore the sociology of education, trying to find ways to
scrutinise these questions.

My own experience was that in discussing students’ possibilities to
succeed in science, comments like “he is gifted”, “she has talent”
or “she is not bright enough to be an engineer” were frequently
used. Mortimer and Scott (2003), researchers in science education,
made similar observations and asked similar questions:

17



One of the occupational hazards of being a science teacher
(and, in our personal experience, particularly of being a physi-
cal science teacher) arises when meeting people for the first
time, at social functions, and announcing your profession as
‘science teacher’. The tell-tale looks of dismay betray what for
many people are none-too-positive experiences of learning sci-
ence, ‘Oh, physics was so difficult, it never made much sense to
me.” Why should this be? (p. 14)

I felt the same way; why should this be? When reflecting on these
problems I was influenced by the work of the French sociologist
Pierre Bourdieu. I was captured by the phrase “a gift is nothing
other than the feel for the game socially constituted by early im-
mersion in the game” (Bourdieu, 1990, p. 109). Could there be
other explanations for failure in school than intelligence and tal-
ent? Was there something else going on, a game or a process “out-
side” the student that needed attention when discussing success?
Lemke (1990), another science education researcher, wrote that
“the basic point of view is that science is a social process” (p. xi).
What kind of consequences might that have in the science class-
room? What if it is all a social process? What if we need to find
other explanations that do not “individualise failures and legitimise
inequalities within a structure where failure is attributed to inborn
facilities” (p. 146)? With all these questions in mind, I started the
research process that will be presented in following monograph.

1.2 Overall aim of the thesis

This research process starts in one of the most important aims of
schooling; namely, to give all children an equal education. Despite
the long tradition in the Swedish school system to contribute to an
equal society, social differences continue to be reproduced in
schools. Earlier research has shown that there are relationships be-
tween low socioeconomic background and achievement in school
science. However there is little research regarding these relation-
ships and how socioeconomic background is manifested in the sci-
ence classroom. Building upon sociological frameworks provided
in particular by Bourdieu and Bernstein, the overall aim of this the-
sis is to contribute to our knowledge and understanding of these

18



issues. Through descriptions and analysis of how ways of acting
and talking are valued (or not) in the science classroom and how
these ways of talking and acting can be related to social class, the
aim is to elucidate the role of social class in the science class. The
aim of this thesis is therefore to contribute to a more complex and
multi-faceted description and analysis of inequalities in education,
concerning social class in the science classroom.

1.3 Outline of the thesis

Chapter one sets the scene for my own point of departure, provides
the overall aims, and the disposition of the monograph. The second
chapter gives a background and a number of approaches to the re-
lationship between socioeconomic status and science education.
Chapter three starts with descriptions of definitions in focus and
proceeds into the theoretical perspectives that guide this thesis.
Chapter three concludes with a summary and the research ques-
tion, bridging to the fourth chapter where method and methodol-
ogy for the data production is presented and discussed. Chapter
five, six and seven present the findings and are followed by conclu-
sions and discussions in chapter eight.

19



2. SETTING THE SCENE

2.1 Results and achievements in science education

There are a large number of students that repeatedly, year after
year, do not pass their science subjects (physics, chemistry and bi-
ology). The most recent figures from Sweden show that 10.4 %
and 10.2 % of the students in chemistry and physics respectively
do not pass! (SCB, 2011). Statistics also show that there is a con-
tinuous trend that students fail chemistry, physics, biology and
general science® to a greater extent than in any other school sub-
ject.

Above all, it is amongst students whose parents have a low level of
education that the merit ranking has decreased in Sweden. 95 % of
students with at least one parent educated at tertiary level attain
eligibility for admission to the upper secondary school’s national
programme. Only 55 % of the students whose parents have only
compulsory school education are eligible for admission (The Swed-
ish National Agency of Education (henceforth abbreviated SNAE),
2010). The trend is that those who tend to fail are students from
families with a low level of education while those from families
with higher level of education tend to succeed. SNAE (2005) con-
cludes that it is the parents’ socioeconomic background?® that

'"This can be compared with for example English: 6. 2 % and Mathematics: 7. 9 %.

Students that receive an overall grade in General science (Swedish: Naturorienterande dmnen (NO)).
’Socioeconomic background also refers to the notions socioeconomic status and socioeconomic
standard.
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shows the largest correlation to student performance; gender to a
lesser extent; and to an even lesser extent if the student is born out-
side Sweden. The single most important factor that correlates with
student performance is the socioeconomic background (also see
Svensson, 2001, 2006). Of the factors that are included in the so-
cioeconomic background, one of the most influential factors is the
educational level of parents. For the largest group of students in
Sweden, socioeconomic status and in particular parental educa-
tional level correlates with low performance.

Similar patterns could be seen regarding the science subjects as
well. SNAE (2011a) reports that a number of national and interna-
tional studies show that there is evidence indicating that results in
science education are decreasing. The TIMSS 2007 study (SNAE,
2008) concludes that “between 2003 and 2007 the decline is more
evenly-distributed in mathematics, while in science it is mostly low-
performing students who represent the major decline”! (p. 11, my
transl.). PISA 2006 (OECD, 2007), that focused on science educa-
tion, states that home background is one of the strongest factors
correlating with students results in science subjects. Sweden, as
well as other countries in the PISA study, shows the same results:
there is a relation between home background and results (also see
Mac Ruairc, 2011a).

2.2 Socioeconomic status in science education

Turmo (2004) refers to the PISA definition of socioeconomic status
(SES) and states that cultural capital (in this particular study re-
ferred to as “familiarity with high-status cultural practices” (p.
288)) explains performance in scientific literacy to a higher extent
than for example economic capital. He argues that there is a sur-
prisingly strong correlation between cultural capital and level of
scientific literacy, while the correlation with economic capital is
weak. Turmo concludes that in the Scandinavian countries, the

'"Translated from Swedish: ”Mellan 4r 2003 och 2007 ir forsimringen mer jimnt fordelad i matema-
tik, medan det i naturvetenskap ar de relativt mest lagpresterande eleverna som stdr for den huvud-
sakliga nedgdngen” (SNAE, 2008, p.11).
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correlation between family economy (i.e. economic capital) and
students’ levels of scientific literacy is low. The correlation between
cultural capital and scientific literacy is higher. A similar trend is
shown by Marks, Cresswell, and Ainley (2006), who report that
cultural factors in general play a more important role than other
factors in most countries. Marks et al argue that due to less ine-
quality in socioeconomic conditions in Sweden and the Scandina-
vian countries, cultural capital has more influence on academic
performances than economic and social capital. They claim that
there is no indication that cultural resources play a lesser role in
mathematics and the science subjects. According to Marks et al, an
academic environment increases and strengthens educational suc-
cess.

The link between socioeconomic status and the science subjects is,
according to The Royal Society (2008), very well established.
However it questions whether this relationship has anything to do
with science. The Royal Society argues that “it was usually not
made clear in any of the literature found in this review whether the
situation is the same, better or worse for the sciences as in any
other subject areas (p. 22). Moreover, the report states that there is
no clear description of the correlation between SES and science
education and concludes that “no conclusive evidence has been put
forward as to how exactly SES impacts on students’ academic
achievement, and even less on their uptake of science” (p. 3). To
conclude, there are relationships between SES and science educa-
tion, but knowledge about these relationships is lacking.

Socioeconomic status — a problematic concept

The concept of socioeconomic status is commonly used in educa-
tional research, not least in large-scale studies and assessments.
However, several researchers have called attention to and raised
questions towards the concept and its complexity. Turmo (2004)
claims, for example, that there were three different forms of capital
included in the PISA definition of SES: economic capital, i.e. finan-
cial resources; cultural capital which included familiarity with
practices such as listening to classical music, reading books, attend-
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ing the theatre; and finally, social capital, which included a social
network utilized in different situations and contexts. All these
components differed qualitatively and this becomes problematic,
according to Turmo. In relation to the PISA results, the concept has
been criticized by, for example, Mac Ruairc (2007), and Popkewitz
(2011), who calls for further elaboration and critical perspectives
that bring forward different contexts, comparisons and outcomes.
Another large-scale study, the NELS study (see for example Du-
mais, 2002) from the United States, interpreted the SES variable
using data concerning the level of education and occupation of
students’ parents and the family’s income. A similar definition is
provided by The Swedish National Agency for Education (2005)
that takes into account parental educational level, parents’ occupa-
tion! and if the student lives with one or two parents.

The problems of the concept are highlighted in the study conducted
by Marks et al (2006). Using statistical analyses with data from
thirty countries, they examined material, social, and cultural re-
sources to be able to establish the relationship between socioeco-
nomic background and student achievement. Material resources
consisted of household assets and educational resources. Cultural
capital consisted of books and cultural possession such as art and
literature. According to the researchers, social capital was harder
to define. Some theories, they claim, made wider judgements in-
cluding parenting climate, the mothers’ marital status and family
size, while other included social network and relations. Finally, so-
cial capital was constructed from questions such as “how often do
the student’s parents discuss how well they were doing at school,
does the family eat the main meal around a table, and how much
time is spent by the parents in just talking to the student” (p. 112).

The definition of SES varies, as well as its interpretation. In addi-
tion, SES is often correlated with other factors, such as ethnicity
(Pong, Dronker and Hampden-Thomson, 2003; SNAE, 2005). Ac-

' Swedish: forildrars arbetsmarknadsanknytning.

23



cording to Cederberg, Hartsmar and Lingirde (2009) research
demonstrates that

Children (in Sweden) with parents born abroad in general have
similar educational outcomes as children with native parents
with the same kind of social background. Native parents are of-
ten in a more favourable class position and have knowledge
about the education system, choose the best possible school for
their children and are more able to help them with their home-
work (p.5).

They put forward that “ethnicity often conceals the work of class”
(p. 5) and that the parent’s social background should also be
checked when comparing educational results.

To summarise, the conclusion is that SES in general plays an im-
portant role: in particular, the parents’ educational level and what
some researchers denote cultural capital. Secondly, there is a rela-
tionship between SES and science education, albeit not closely ex-
plored or described. Thirdly, questions have been raised regarding
the concept SES and its definitions and interpretations. The Royal
Society (2008) concludes its report by stating “there is nearly al-
ways a missing comparator. SES is also only one of several related
measures of individual background. It is clearly a factor in attain-
ment but the overall research evidence is complex and conflicting
on why and how this relationship works” (p. 22). Later on I will
therefore discuss and compare SES with the of concept social class,
elaborating on what concept could be useful in relation to issues
addressed in this thesis. In the meantime, both concepts will be
used.

2.3 Perspectives on results and achievements in science
education

Science subjects are amongst to the subjects where most students
fail to succeed academically. However, there are many aspects
from which to view students’ achievements and performances: ear-
lier studies referred to here often measure achievement in terms of
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grades. If the achievement and performances of students could be
seen to be equivalent to the knowledge gained according to the
curriculum and measured through grades, it could also be said that
more students fail to achieve the knowledge that curricula and
goals state to be necessary in science than in any other subject.
Currently, the societal discourse in Sweden is that science knowl-
edge is considered to be important for the welfare state and its
economic development (Nystrom, 2009). When students fail in sci-
ence subjects this implies that many students fail to learn what is
considered to be important knowledge for society. According to
Lemke (1990), one negative consequence will be that “a complex
society is heading for a disaster when its basic decisions are made
solely within the frame of reference of a small elite” (p. 138) and
only a few will have knowledge to make decisions regarding sci-
ence issues (elaborated on by e.g. Lundstrom, 2011).

However, a students’ lack of certain knowledge is nothing negative
per se. I therefore claim that the deficiency must be seen in the per-
spective of how achievements and a certain body of knowledge are
valued and the consequences of this. For example, success in school
science has been shown by several researchers to act as a gate-
keeper to higher education, broadening life’s opportunities for
those who succeed, while limiting the future opportunities of those
who fail (Broady and Borjesson, 2008; Malekan, 2008; Harker,
Mabhar and Wilkes, 1990). This is underscored by Gorard and See
(2009) stating that “not only are students from poorer families less
likely to take sciences, but those that do are far less likely to obtain
high grades” (p. 93). Nystrom (2009) argues, building on statistics
from Sweden that

the science programme' is a high-status programme, in the sense
that it is the only programme which qualifies students for uni-
versity courses in all science disciplines as well as mathematics,
medicine and dentistry. Science students have the highest aver-
age school grades, and provide the largest share of students
qualifying for university (p. 737).

' Upper Secondary Programme in Sweden with focus on the science subjects biology, chemistry and
physics.
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The high status position implies that high-SES students that choose
science education will prove to be better prepared and in much
stronger positions than those who have chosen vocational studies
(Goyette and Mullen, 2006). In addition, science is seen as a diffi-
cult subject, understood only by bright students, adding value to
those who perform well in science (Nystrom, 2009). Being a stu-
dent in this high status education thus implies that you are re-
garded as bright and clever by friends and family, and in addition
by the education system. Nystrom (2007) suggests:

The natural science discourse creates a position of cleverness
which demarcates natural science students from the others. ‘In
there’ (the natural science classroom) a shaping process starts
which moulds the natural scientist by developing his or her rea-
soning beyond a perceived basic or ‘common’ level. The student
inside the natural science classroom has access to mathematical,
abstract, analytical and logical thinking tools not available to
others. Students ‘outside’ are obliged, therefore, to learn by rote
or by ‘heart’ (p. 428).

Even though teachers might have other aims, Nystrom states that
the science teacher often recreates ways of valuing science and the
scientist in their classroom. Consequently the feeling of dominance
is transmitted in the educational system and “science teaching of-
ten succeeds only too well in convincing students in that science is
inherently so much more complex and difficult that other subjects
that most students will never really understand science” (Lemke,
1990, p. 45). The perspectives on science education that Lemke
and Nystrom put forward are emphasised in an example given by
Carlone (2003) who refers to an interview with a science teacher.
The teacher saw “the naturally smart students” (p. 317) in the
groups as the scientist types. In addition, the teacher did not iden-
tify any of the girls as being scientist types. The teacher states in
one interview:

Probably very few will go into careers in science. I could see uh
Adam Lee doing something in science, I could see Steve Cous-
ins, Jacob Richardson. Engineer. Steve could be an engineer.
Henry. Definitively. He’s very insightful into how things work,
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so he’s got some great insight into stuff. Now those four they
have talent. They have a raw ability in that area (p. 317).

Hanrahan (2006) claims that many teachers are immersed in the
science culture and have adopted the thought that only bright stu-
dents can succeed in the science subjects. The teachers therefore as-
sume that science in general is too “difficult for all but a minority
of ‘bright’ and/or diligent students, they accept without question
the myths that school science has to be abstract and impersonal,
too difficult for most students, and to appear absolutely objective,
authoritative, and non-negotiable” (p. 9).

Lemke (1990) argues that when science is presented as authorita-
tive it easily becomes just that. One consequence is, according to
Lemke, that students may blame their own inadequacy for per-
ceived failure. When science is presented as a difficult subject, stu-
dents blame themselves arguing that it is their own fault and that
they are not bright enough to become scientist. Lemke claims that
this emphasis on individual learning contributes to the belief that
every individual student are responsible for their failures and that
“the ideology of individual learning, individual achievement, indi-
vidual intelligence, individual self-discipline, and individual merit
holds one single isolated individual student responsible for this re-
sult” (p. 80). Carlone, Haun-Frank, and Webb (2011) put forward
a similar suggestion, that the equity problem in school “gets
framed as solely an ‘achievement gap’ problem, the assumptions
are that students have certain deficits to overcome before they
achieve in science” (p. 479, authors italic). This happens even
though, according to Lemke, failures are the result of students’
membership of a social group (such as social class) that is not re-
warded at present.

Elaborating further on how scientific knowledge is valued and the
consequences of this, Lemke (1990) claims that it is “predomi-
nantly middle-class, North European values” (p. 85) that influ-
ences the science content, daily practices and sets the scene for
what is valued or not. Similarly, Calabrese Barton and Yang
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(2000) state that science education is strongly influenced by a
white, middle-class perspective and a hegemonic practice which
only values some students’ experiences, thoughts and beliefs. In
addition, Calabrese Barton (1998) suggests that science should not
only be seen as a white middle-class practice, but as a male practice
(also see Carlone, 2003). Danielsson (2009) discusses physics
teachers from a gender perspective in a Swedish context. She ar-
gues that “women who choose to study physics not only make a
different choice than is expected, they have chosen a discipline with
higher status; that is associated with men, masculinity and mascu-
line power” (p. 210).

To conclude, the research presented above calls for additional per-
spectives when elaborating on success and failures in a science
class: perspectives such as how science is portrayed, described and
valued, in this case as a high-status subject, highly valued in society
and the educational system must be taken into account. In addi-
tion, perspectives concerning the influences from a white, male
middle class practice need to be recognized.

2.4 Science education reproducing inequalities

When considering science education and social background, a pic-
ture emerges of subjects where many students fail and students
from low SES are excluded. In addition, results and achievements
are influenced by the way science is valued and portrayed in society
which entails that students from low SES or class are excluded
from, for example, highly valued education and positions. Accord-
ing to Carlone et al (2011), there is a risk that science classrooms
become associated with elitism and inaccessibility and become
“places where students become intimately acquainted with issues
of power and inequity, and with the hierarchies of race, class, and
gender” (p. 481).

Lemke (1990) asserts that school favours students from middle

class homes and the assessment system therefore supports student
that are well prepared by their family and social background.
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Lemke (1990) claims that “sociologically, it is in no accident that
the criteria for academic success seem tailor-made for the children
of those groups in our society who have wielded the most political
power the longest time (p.80). Like Lemke, Wickman and Persson
(2008) underscore the relation between social class and science
education. They suggest, from a Swedish perspective, that “judging
by the statistics of science program in high school, the choice is still
to some extent class-bound, since the science program is the most
popular in the higher income strata of society in Sweden”! (p. 253,
my transl.).

Svensson (2001, 2006) has elaborated on statistics from the Swed-
ish school system regarding students from different social back-
grounds” attending universities and upper secondary programs.
According to Svensson, young people from working class homes
are in many cases strongly underrepresented at universities. Ap-
proximately one third of all children born in Sweden during the
seventies and eighties had working class background in Sweden.
However, at university programs for pharmacists, architects, civil
engineers, doctors, and dentists, working class students were rela-
tively few and represent only between seven and fifteen per cent of
the students enrolled in these programmes. Svensson claims that
one reason for that could be found earlier on in the education sys-
tem. Admission to programmes in medicine, dentistry, psychology
or architecture requires a maximum or near maximum merit rat-
ing. Amongst the students with such qualifications, children from
working-homes are underrepresented as relatively few have com-
pleted the science programme, the programme where the highest
merit ranking could be found. Besides this, students from social
group III® starting the Natural Science program at Upper Secon-
dary School are strongly selected. A larger percentage from social
group III abandon the programme, and among those who com-

'Translated from Swedish: “att déma av statistiken for naturvetenskapliga program pa gymnasiet ir
valet fortfarande till en del klassbundet, eftersom naturvetenskapsprogrammet ir det som ir mest
populirt i de hogre inkomstskikten i samhallet i Sverige” (Wickman and Persson, 2008, p. 253).
*Svensson uses the notion social background as it is defined according to Statistics Sweden
(www.scb.se) based on parents profession, where e.g. social group III consist of working class homes.
* The lowest social group in this particular study.

29



plete, the merit rankings are relatively low. Svensson mentions a
few reasons: for example, which these students get far less get help
with schoolwork at home. This is in itself not surprising, given that
many parents in social group III lack the skills needed to provide
help. The socially uneven recruitment to the natural scientists pro-
gramme is, according to Svensson, particularly noticeable and

worrying from a equality perspective bearing in mind that this
is the program that provides the broadest qualification and this
is where you receive knowledge necessary for further technical
and scientific studies, which in turn leads to many interesting
and well-paid professions (Svensson, 2001, p. 170%).

Like the statistics in Sweden, reports from the UK show the same
pattern. Students who apply for and achieve in science subjects
have a higher social class profile than the average student (The
Royal Society, 2008). Consequently, science education could there-
fore be said to perpetuate unequal chances and science might “be a
key factor in the reproduction of an unequal and unjust society”
(Linder, Ostman and Wickman, 2007, p. 8).

Two notions, reproduction and inequality, have been used when
setting the scene for this thesis. The notion reproduction focuses on
reproduction of social structures (e.g. discrimination on the basis
of, for example, gender, ethnicity, and/or class). It should be seen
as a transmission process that, deliberately or not, preserves and
reproduces structures. In this context, the transmission is consid-
ered for example to maintain social and economic (visible as well
as hidden) structures (Bourdieu and Passeron, 1990). It is patterns
that maintain unfair differences between genders or between differ-
ent groups with different socioeconomic status and social classes.
Building upon Korp (2006), my interpretation is that research on
the reproduction of social class must take into account both the
micro level (e.g. a classroom or a family) as well as macro levels
(such as discriminatory structures against women). The notion of

'"Trabnslated from Swedish: oroande ur ett jimlikhetsperspektiv, med tanke pa att det 4r detta pro-
gram som ger den bredaste behérigheten och det dr hir man far de forkunskaper som dr nodvindiga
for hogre tekniska och naturvetenskapliga studier, vilka i sin tur leder till midnga intressanta och
vilbetalda yrken” (Svensson, 2001, p. 170).

30



inequality will in this thesis be used in the same sense as Ross,
Dooly and Hartsmar (2012) who define inequity between groups
as being “where an identifiable population has an overall distribu-
tion of performances significantly different from the distribution of
performance of the mean population” (p. 13).

Earlier reports and studies suggest that science education repro-
duces inequalities and in particular inequalities regarding socioeco-
nomic background and social class. How can this be understood
and described? How can the relation between SES/social class and
science education be explored?

2.5 Research on reproduction of inequalities in science edu-
cation

Cederberg, Hartsmar and Lingirde’s (2009) report from research
on different educational contexts in Europe shows that “social
class positions affect school career. Social class can thus be repro-
duced in the educational system. This reproduction is a result of
complex sociologic and pedagogic interaction between school and
pupils” (p. 8). This complex relationship is underscored by The
Royal Society (2008) which also claims that “the overall research
evidence is complex and conflicting on why and how this relation-
ship works” (p. 22).

Mac Ruairc (2011a) asks for an alternative approach when re-
searching on achievements in school with respect to social groups
and calls for an analysis of “how human experiences are produced,
contested and legitimised within the dynamics of everyday class-
room” (p. 148). What kind of research can contribute to a more
complex and multi-faceted description and analysis of inequalities
in education, with particular regard to social class in the science
classroom? As early as 1979, Hugh Mehan stated that

school has been treated as a ‘black box’ in between input and
output factors. ... But what actually happens inside schools, in
classroom, in educational testing situations, ... on practical eve-
ryday basis has not been examined by the researchers who de-
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bate the influence of schools. ... Likewise, if we are to under-
stand how so-called input factors like social class, ethnicity, or
teachers’ attitude influence educational outcomes, then their in-
fluence must be shown to operate in the course of interaction
among participants in actual educational environments (p. 4-5).

The Royal Society in the UK (2008) states in its report that none of
the reviewed studies could “test the causal model between SES and
participation and attainment in science” (p. 7) due to the research
design. On a general education level, Ross (2009) calls for further
research on socioeconomic disadvantage in relation to education.
In other words, there is a need for deeper research into and de-
scriptions of the relation between SES/social class and for this to be
done in the everyday science classroom. Bearing earlier research on
science education in mind, how can this be done? One way to ad-
dress the equity problem is, according to Carlone et al (2011), to
“examine closely the normative scientific practices that help define
implicit meanings of ‘science’ in a given setting. Doing so positions
school science as socially and culturally produced in everyday prac-
tice” (p. 479). How can this be done? What kind of theoretical
frameworks are needed to be able to elaborate on these issues?
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3. THEORETICAL FRAMEWORKS

3.1 Introduction

As showed in previous chapter several researchers ask for a closer
study of how every day practices reproduce inequalities. Moreover,
there is a need for problematizing and critically scrutinizing the
concept SES in relation to reproduction of inequalities in the eve-
ryday classroom. How can this be understood, described and stud-
ied? What limitations, definitions and tools are needed?

According to a number of researchers, reproduction processes are
often unintentional, hidden processes and hard to grasp. Hanrahan
(2002) suspects that “any marginalisation is unintended by most if
not all science teachers who presumably set out with the intention
of teaching science to all their students” (p. 2). These unintended
processes could be connected to the notion Ardden curriculum. This
was first presented in the USA by Jackson (1968) aiming to de-
scribe the hidden messages that teachers provided without explana-
tion and expressed intention. It could be rules about talking or act-
ing in a certain way, such as raising one’s hand or not speaking out
loud. This hidden curriculum is not something specific to science
subjects; there are many hidden messages that the science subjects
share with other subjects (Wickman and Persson, 2008).

Similar to Hanrahan, Beach (1999) makes no claims that discrimi-

nation due to class in different learning situations is intentional.
On the contrary, Beach states that this discrimination and segrega-
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tion happens without the consent of students and teachers. Segre-
gation processes in school are often hidden and therefore not obvi-
ously discriminatory from the teachers’ point of view. Building on
Bourdieu, Gytz Olesen (2004) argues likewise that reproduction
processes are not conscious. They are not cunning plans from
dominant groups in society, but rather something much more re-
fined since inequality according to Gytz Olesen is accepted as a
natural, common phenomenon that need not be explained.

Dealing with unintentional and hidden processes has several impli-
cations for the research process. It calls for a close investigation of
these issues; could it be that it seems hidden and unintentional be-
cause there has not been enough focus on this in science education
research? Before going into the details of how to investigate and
operationalize on social class in the science classroom and the re-
production of inequalities, some definition and limitations need to
be made.

3.2 Social class

In the previous chapter, points of criticism were raised regarding
the use of the concept of socioeconomic status (SES) in educational
research. For example, the concept seldom takes into account a
specific context with its variations, such as every day practices in a
classroom. Cederberg, Hartsmar and Lingdrde (2009) review the
effects of different contexts and countries and suggest that this
probably varies, influencing in turn which pupils are seen as socio-
economically disadvantaged. The previous chapter has also re-
vealed that there is a call to question research laying responsibility
on the individual students, which could be one consequence of us-
ing SES. One option is therefore to use a definition of social class
that more closely connects to the issues aims of this thesis.

Bourdieu (2010) emphasises that social class should not be defined
by

a property (not even the most determinant one, such as volume
and composition of capital) nor by a collection of properties (of
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sex, age, social origin ethnic origin — proportion of blacks and
whites, for example, or natives and immigrants — income, edu-
cational level etc.), nor even by a chain of properties strung out
from a fundamental property (position in the relation of pro-
duction) in a relation of cause and effect, conditioner or condi-
tioned (p. 100).

According to this definition class cannot be defined by what you
own or a characteristic that you possess, nor a collection of these.
Instead, Bourdieu claims that social class is defined by “the struc-
ture of relations between all the pertinent properties which gives its
specific value to each of them and to the effects they exert on prac-
tices” (p. 100). In other words, social class is defined by the net-
work of relations between all properties or characteristics. This
network must be seen in the light of a specific practice and what is
valued there, and in addition, the effects of this. Willis (1977) puts
forward a similar proposition: “class identity is not truly repro-
duced until it has properly passed through the individual and the
group” (p. 2). This emphasises a dualistic relation between the
agents in the particular context and the structure that acts upon
that context and the agents within. Willis presents it as “the dialec-
tic of the self to the self through the concrete world” (p. 2)

An example of how this definition of social class works in relation-
ship to its context can be seen by studying the case of well-
educated immigrants in Sweden. Such immigrants often had high
status in their home country but find themselves in a completely
different position when arriving in Sweden. In relation to this new
context they are differently valued even though they themselves
have not changed. Class and class destiny are not masks that can
be changed depending on context or purpose. Willis’ notion takes
into account the relation to the context and the effects of this.
Willis furthermore argues that “the point at which people live, not
borrow, their class destiny is when what is given is re-formed,
strengthened and applied to new purposes (p. 2). Therefore, when
using this notion of social class, focus can be put onto everyday life
and its contexts; the interwoven relationships between the individ-
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ual and the group, the agent and the structure, the student and the
educational field.

Social class and gender issues

So far, this thesis has focused on the social background of students.
Nonetheless, issues such as class, gender and ethnicity are inter-
twined and always deepen and complicate each other as social di-
viders and categorizations (see e.g. Reay, 1997, 1998). Bourdieu
(2010) emphasises their close connection, claiming that "sexual
properties are as inseparable from class properties as the yellow-
ness of a lemon is from its acidity" (p. 102). Taking into account
earlier discussions regarding the ways science is valued and how
the science education field is dominated by male, white, middle
class values, it is important to bear both the gender and ethnicity
perspectives in mind.

Aspects of gender in relation to social class have been studied by
for example Moi (1991). She argues that gender can be seen as a
part of a field and that gender moulds and is moulded by the field,
in the same way as social class in a specific field. She concludes
that class and gender can be seen as belonging to the field without
a need to specify a hierarchy between them. Even though gender
and class are intertwined and according to Moi should neither be
subordinate nor superior to each other, the focus in this thesis is
social class. In line with Bourdieu (2010), one reason for this is to
be able to unmask the effects of social class in the classroom since
“so called independent variables such as sex, age and religion, or
even educational level, income and occupation tend to mask the
complete system of relationships” (p. 97).

Willis (1977) elaborates on a male, white, working-class encounter
with school culture. Gender issues are consequently on the agenda.
Even though Willis does not deny the importance of gender and
ethnicity, he concentrates on social class “for the sake of clarity of
incision” (p. 2). I will use a similar approach when describing the
encounter between social class and male, white, middle-class sci-
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ence education field. Gender issues are important and on the
agenda, however this thesis focuses on social class issues.

Social class in the classroom
In accordance with earlier discussions, the definition of social class
should be brought to life and understood in a context, - in this

<«

case, a classroom. Willis argues that “working class themes are
mediated to individuals and groups in their own determinate con-
text” (p. 2). One interpretation is that the classroom could be seen
as this determinate context, complete with network, a system of
properties, characteristics or features. In this system, the student
has (or has not) some of these properties, characteristics, or fea-
tures and/or the effects of these. The student is set in a system
which values or does not value these properties, characteristics,
features or their effects. At the same time, the students influence
the system and what is valued (or not). It is a context where the
student can “creatively develop, transform and finally reproduce
aspects” (Willis, 1977, p. 2). This implies for example that student
Joshua in a specific classroom can belong to the same social class
as student Laura if student Joshua has certain properties, charac-
teristics, features or effects of what is valued by both student
Joshua and Laura. This in turn entails that students’ relation to
each other and “the social rank and specific power which agents
are assigned in particular field” (Bourdieu, 2010, p. 107) are of
importance.

Correspondingly, students that can mobilise a certain property,
such as cleverness, are given favours and add value to themselves
and the group. Other groups in the classroom can belong to other
social classes where resistance adds value. One example of this
process is shown by Willis:

The lads, who did not do well in school, looked elsewhere to
find status and prestige. For example, where school defined suc-
cess as doing well in school, getting good grades, and behaving,
the ‘lads’ defined success as ‘having a laff’, being popular with
the girls, and being successful in fighting and ‘thieving’ (p. 309).
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Together, these boys rejected the educational system and estab-
lished and maintained their own social class in relation to others.

In contrast to for example Weber and Marx, class in this thesis will
be used with a variety of aspects of opportunities regarding both
economic as well as cultural and social resources that can be at-
tributed to socially determined inequalities (Wright, 2003). There-
fore, economic properties are not precluded; individuals with simi-
lar socioeconomic status could, in a specific context or condition,
belong to the same social class. Bourdieu (2010) states “the educa-
tional capital held at a given moment expresses among other
things, the economic and social level of the family of origin™ (p.
99). The factors that determine socioeconomic status can therefore
be factors predicting class and Mac Ruairc (2011a) argues that a
student’s social class can be constructed “by problematizing the re-
lationship between material circumstances and cultural discursive
practices” (p. 145). A consequence of this interpretation of class is
that agents will understand, interpret and appreciate the same
things:

One can carve out classes in the logical sense of the word, i.e.
sets if agents who occupy similar positions and who being
placed in similar conditions and submitted to similar types of
conditioning, have every chance of having similar dispositions
and interest, and thus of producing similar practices and adopt-
ing similar stances (Bourdieu, 1991, p. 231).

Using teachers as a fictive example when trying to find out how so-
cial class works in the classroom; teachers as a group tend to pro-
duce similar practices and stances which have implications when
the teachers meet students who share a similar upbringing and
equal conditions. The student and the teacher will, for example,
interpret and ascribe value to the same things in the classroom. The
student, with a background of similar experiences and concepts,
can more freely interact and respond to the teacher, both belonging
to the same group of society, the same social class. Students with
other experiences, from other conditions and ascribing values into
other things might have difficulties. Social class can therefore be
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seen and described when students and teachers meet in the class-
room and for example engage in various patterns of communica-
tion. Bernstein (2003) argues that “class relations generate, distrib-
ute, reproduce, and legitimate distinctive forms of communication,
which transmit dominant and dominated codes, and that subjects
are differentially positioned by these codes in the process of acquir-
ing them” (p. 13). Therefore, according to Bernstein (1975) “class
is a fundamental category of exclusion and this is reproduced in
various ways in schools, through the social context and forms of
transmission of education” (p. 28).

When elaborating on social class, the context is constantly in focus
(Bourdieu, 2010). The following section therefore aims to establish
this particular context. What are the conditions that form this con-
text? What are the practices? What kind of relations and what kind
of positions can be found?

3.3 The science classroom

In order to elaborate on the specific context where social class is
reproduced and manifested, the concept field will be used. Firstly,
the concept takes into account social processes, relations, and
struggles in the field. Secondly; it contributes to a delimitation of
the space or structure that is of particular interest and thereby set-
ting boundaries for the research process. A field is defined by
Bourdieu (1998) as “a particular sector of that world” (p. 81). It
could be seen as a room where dispositions and practices develop
(Gytz Olesen, 2004). A field can also be compared with a kind of
game (Bourdieu and Wacquant, 1992). Corresponding with the
hidden and unintentional parts of aspects of reproduction, it is a
room or a game that can have an implicit and unaware interior and
a field is not “the product of deliberate act of creation, and it fol-
lows rules or better, regularities that are not explicit and codified”
(Bourdieu and Wacquant, 1992, p. 98).

Struggles for positions and forces can be found in a field. These
can either conserve or transform the field (Mahar, Harker and
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Wilkes, 1990). For example, in the science education field parents
could argue that the students need a text book as was the case in
their own schooling. The teacher might want another form of edu-
cational practice, enabling the students to search for knowledge
elsewhere. A new curriculum could have a third claim regarding
the pedagogy. The science education field could therefore be said
to have its own inner logic where the agents (for example teachers,
parents, students, board members, politicians) are struggling over
positions (Gytz Olesen, 2004). All these agents bring into the field
their own rules and values which impact on and simultaneously
construct the field. Every field therefore involves particular forms
of rules and values, or as Dimitriadis and Kamberelis (2006) state,
a capital which implies that different forms of agents have different
impacts. As an effect of this, different agents will feel more or less
at home in the fields.

The concept field will in this thesis be used as a more objective as-
pect of the analysis and form the backdrop for the following re-
search process that studies the science classroom (Zevenbergen,
2001a). I claim that the classroom alone cannot be seen as a field.
It cannot be delimited from the forces that act upon it, and its rela-
tions, practices and activities. For example, national curricula, syl-
labuses, parents, social and historical legacies are strong forces that
act upon the classroom and without them important perspectives
will be lost. The following section will therefore briefly explore the
characteristics of this field, however, and it includes, in accordance
with the demands made by earlier research, an everyday classroom
perspective. This will be done from a Swedish school system per-
spective since the research process emanates from a Swedish class-
room, school system and society.

One of the most influential forces that act upon the classroom is
the national curriculum and syllabuses. Using the Swedish National
Curricula (SNAE, 2011b) as a starting point and looking closely at
the science syllabuses (physics, chemistry and biology'), these

'In some science classrooms in Sweden there is an integration of the chemistry, physics and biology,
denoted as General Science. They are timetabled and looked upon as one entity as well as evaluated
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words, concepts and notions are frequently? used: reasoning, show-
ing, discussing, putting questions, describing, communicating, in-
terpreting and producing texts, using, applying, scientific methods,
field studies, observations, explaining. Seen from a curricular per-
spective, school science could therefore be characterised as (1) a
practical subject (using, apply, scientific methods, field studies, ob-
servations) and (2) a communication subject (reasoning, showing,
discussing, putting questions, describing, communicating, interpret-
ing and producing texts, explaining). This is also underscored by
Wellington and Osborne (2001) stating

The focus of secondary education has largely been on science as
a practical subject, often quite rightly, for science is partly an
empirical subject. But for many pupils the greatest obstacle in
learning science — and also the most important achievement — is
to learn its language. One of the important features of science is
the richness of the words and terms it uses (p. 3).

Wickman and Persson (2008) have discussed Swedish school sci-
ence, arguing that school science content includes intellectual
knowledge as well as practical knowledge. Both are parts of school
science. They claim the encounter between intellectual knowledge
and practical knowledge is clearly typical in school science activi-
ties such as in measuring, observations and planning laboratory
work. However, practical knowledge is also expressed in being
able to find arguments or write reports, which emphasises that
there are intersections in the characteristics.

Others may argue that there are more or other common features
(see e.g. Engstrom, 2011) or as Sadler (2009) points out:

I offer an interpretation of science education as it is practiced in
schools ... single characterization of science classrooms is neces-
sarily simplistic and cannot do justice to what transpires in

as one entity. Sjoberg (1998) defines this as an integrated perspective. General science could be found
in the National Curriculum and in Sweden it is possible to be assessed in either the three subject re-
spectively or in General science.

*The Swedish National curriculum was copied and pasted into a data program which enabled com-
paring and counting of frequent and common words.
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every classroom, many secondary science classrooms, at least in
the US, do share a series of common features (p. 6).

Like Sadler, though influenced by the Swedish Nation curriculum, I
have chosen to start by describing briefly two characteristics of the
school science field: school science a practical subject and school
science as a communication subject.

School science as a practical subject

School science makes use of practical activities in e.g. laboratory
work, demonstrations and field studies. These are common and
frequent activities in many science classrooms, emphasized in cur-
ricula, syllabuses, textbooks and descriptions of school science in
Sweden as well as elsewhere (Sadler, 2009). This entails a number
of things, but I want to emphasise three. Firstly (1), the physical
space; the school science classroom is often adapted to these activi-
ties with cupboards filled with laboratory equipment, fume cup-
boards, sinks, stationary desks, etc. Secondly (2), it influences the
way the activities are organized. Due to the physical space, the lack
of material or the curricula, these activities (particularly laboratory
work) are often performed in groups, making group work a com-
mon way to realise aims and goals. However, individual perspec-
tives are present in the outcomes and the evaluation and assess-
ment of the outcomes and the students themselves. Lemke (1990)
argues that “we do not even balance our evaluation procedures be-
tween individual testing and group project work in proportion to
their realistic importance in adult society. Classroom learning is
social, classroom testing is individual” (p. 80). There is therefore a
contradiction in the science classroom in learning as social process,
and assessment and outcomes as individual processes. Thirdly (3),
when doing experiments and similar activities, calculations are of-
ten necessary, bringing into the science education field the use of
mathematics (Engstrom, 2011). This means that another subject
often perceived as problematic by many students (see for example
Andersson, 2011) is added on to an already difficult subject. The
relationship is also accentuated by the fact that many teachers in
Sweden (foremost at the compulsory level of education) are quali-
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fied and employed to teach in mathematics, the science subjects
and technology. Often, students meet the same teacher in all these
subjects.

School science as a communicative school subject

Mortimer and Scott (2003) claim that “we believe that talk is the
central mode of communication of the science classroom” (p. 22,
authors italic). From a Swedish perspective, Engstrom (2011)
claims that traditional physics education is characterized by a
classroom consisting mostly of teacher to student communication.
However, Engstrom goes on to argue that this is often a one-way
communication. With regard to the patterns of talk and ways of
communication in the science classroom, Mortimer and Scott ask
themselves: “where else, other than in the classroom, does one per-
son (the teacher) ask so many questions to which they already
know the answer? Where else are words and phrases repeated time
and time again during the course of an interaction?” (p. 23).

Lemke (1990) deals with language in the science classroom in very
concrete ways. For example, Lemke distinguishes between different
kinds of communication patterns and structural activities that are
common in the science classroom. Lemke states that “all social co-
operation is based on participants sharing a common sense of the
structure of the activity: of what is happening, what the options are
for what comes next, and who is supposed to do what” (p. 4).
However he claims that this “common sense” is not shared by all
students and some students fail to understand the connection be-
tween, for example, what is expected and how they are supposed
to answer. They might have knowledge regarding the content but
lack competence in common sense. This results in fewer possibili-
ties in the classroom since they do not know “what is happening,
what the options are for what comes next, and who is supposed to
do what” (p. 4). One pattern that Lemke examines is the triadic
dialogue (building upon Mehan, 1979)!. Lemke recognizes other

'Similar dialogic patterns (likewise built upon Mehan, 1979) in the science classroom have been
elaborated on by Mortimer and Scott (2003). The patterns are denoted I-R-E which stands for: I -
initiation: normally through a question from the teacher; R - response: from the student; E - evalua-
tion: by the teacher. Mortimer and Scott develop this to an I-R-F-R-F pattern where F stands for
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forms of patterns such as debates, teacher monologues, teacher-
student dialogues, his core arguments though could be illustrated
in the triadic dialogues that follows a certain structure:

Teacher Preparation

Teacher Question

Teacher Calls for Bids (silent)
Student Bid to Answer (hand)
Teacher Nomination

Student Answer

Teacher Evaluation (p. 8)

This kind of pattern becomes what Lemke describes as a kind of
game played in the classroom, both by the teacher and the stu-
dents. This kind of game includes certain rules which, Lemke ar-
gues, “heavily favour the power of the teacher, and this is no doubt
one of the reasons why it has become such a popular style of teach-
ing” (p. 11). The triadic dialogue exemplifies that there is often at
least two different things going on in the dialogues.

First, people are interacting with one another, move by move,
strategically playing within some particular set of expectations
about what can happen next (the activity structure). But they
are also constructing complex meanings about a particular topic
by combining words and other symbols (p. 13)

In the triadic dialogue the student needs to follow an activity struc-
ture and simultaneously construct complex meaning about the
topic in focus. The student needs to understand how the activity
structure is constructed and how you move in this structure and at
the same time, sometimes unconsciously, “piece together the pat-
tern of meanings that we call science content of the exchange, the
episode, or the lesson” (p. 11). Lemke affirms that if they do not
piece together the science content “they may learn how to play the
classroom game, but they won’t learn how to talk physics or biol-

feedback, showing a chain of interaction used as a tool in understanding how the teacher is able to
explore the students’ ideas in a science classroom. Mortimer and Scott are not a priori concerned
with what kind of students that can take part in the interaction, but state that “learning science in-
volves being introduced to the language of the scientific community ... learning science involves
learning the social language of science, or, at least, one form of that social language” (p. 13).
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ogy” (p. 11). Lemke furthermore argues that the communicative
patterns in science teaching are often explicit and “most implicit,
‘unwritten’ rules of the classroom are completely taken for granted
by both the teachers and the students. Like ‘laws of nature’ (p.
56). The implications are, according to Lemke, that miscommuni-

29

cation becomes more common and that they become harder to
straighten out. The outcome may be that the triadic dialogue actu-
ally hinders student from expressing themselves regarding the con-
tent and the science. When Lemke deals with particular classroom
dialogues, he also puts them in societal perspectives and maintains
that “classroom dialogues directly display the power relations
within which it is embedded, and those power relations derive
from wider social system — they are not features of classroom or
school as such” (p. 45). In doing this, Lemke introduces the dual-
ism between macro level and micro level, and puts classroom ac-
tivities in a larger context, thus corresponding with earlier ex-
pressed aims.

Like Lemke, Mehan (1979) discusses the consequences of commu-
nicative patterns. Mehan states that to participate in lessons stu-
dents “must engage in interpretive work to analyze the flow of in-
teraction and provide the appropriate behaviour” (p. 124-125).
This implies, for example, that when the teacher improvises or
changes strategies the students need not only to adapt to the new
procedures but also interpret the new procedures. Mehan argues
that “student’s successful participation in classroom lessons is at
least partially determined by their abilities to deal with this con-
flicting information” (p. 124-125). In addition, to be successful in
the classroom, Mehan claims that the students “must learn the ap-
propriate form in which to cast their academic knowledge. ... They
must know with whom, when, and where they can speak and act,
and they must provide the speech and behavior that are appropri-
ate for a given classroom situation” (p. 133). Science education re-
searchers Tobin, Seiler and Wells (1999) have investigated the re-
production of social class in science classroom communication.
They claim that

45



student talk was often in an argumentative frame, resulting
from and contributing to a mismatch of assumptions and expec-
tations about the structure of in-class talk. A tension exists be-
tween the students' primary discourse acquired in the home and
peer group and the discourse of science class (p. 185).

[13

In concluding, Tobin, Seiler and Wells state that “with very few
exceptions, the production of those enrolled in the chemistry
course fuelled the cycle of social reproduction” (p. 186) when be-
ginning the course from a level of disadvantage in comparison with
other students, and in addition leaving the course with their disad-
vantage reified. I claim that these results support Lemke (1990)
and Mehan’s (1979) argument regarding the structure patterns and
its consequences. In more recent science education research, this is
emphasised by for example Sadler and Donnelly (2006), stating
that “argumentation skills themselves should also become an edu-
cational focus. ... content knowledge alone does not necessarily re-
sult in improved argumentation” (p. 1486).

School science as a prototype of science

The science content and the activities in the science classroom
could in many respects be seen as launched from the academic sci-
ence subject. Laboratory work, methods and equipment are typical
features in science (Sjgberg, 1998). This is true of the language and
communication as well. Nygard Larsson (2011) shows in her study
that science subjects use a higher proportion of abstract and gener-
alising nouns than the social science subjects. I want therefore to
introduce a third feature and characteristic into this description of
the school science field: school science as a prototype of science
(Carlone, 2003, 2004).

For many decades there has been an on-going discussion about the
character of school science, especially in relation to the academic
subjects physics, chemistry and biology (see for example Hultén,
2008; Roberts, 2007). When discussing science education and its
relation to the academic subjects of science, Carlone (2003, 2004)
addresses its sociohistorical legacy and brings forward the notion
prototypical science. According to Carlone (2003) this presents the
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“taken for granted notions and sociohistorical legacies of science
and science education that comprises the alienating nature of
school science” (p. 308). She introduces science as an actor in the
science education field and claims that “there is a lot of baggage
associated with what makes a ‘good’ science education, including
socially constructed notions about what science is, who does sci-
ence, what belongs in the science curriculum, and how best to ‘de-
liver’ the content” (p. 308). I claim that this needs to be taken into
consideration when considering science education as a field with a
social class perspective.

The correlation between science education and science has also
been described by Calabrese Barton and Osborne (2001). They re-
port that “a review of the literature in science education through
the early-1980s reveals that science educators perceived of them-
selves as being more aligned with ‘science’ than with ‘education
(p. xiv). Engstrom (2011) argues likewise in a study of physics
teachers in upper secondary schools in Sweden. She claims that
“physics teachers in secondary school in Sweden have in general
been focusing on facts and a strong link with scientific theories and
concepts” (p. 122). On the contrary, Mortimer and Scott claim

J¢C

that it is clear that there are differences between real science as
carried out in various professional settings, and school science, as
enacted in the classroom” (p. 14). They state that school science
has its own history and is subject to other forces (for example so-
cial and political) different from those of professional science. This
is underscored by Hultén (2008) who claims that school must be
understood as a separate and unique activity and that it is driven
by other objectives and forces. Still, as we will see in following sec-
tion, a number of researchers have elaborated on this relation and
its consequences in the classroom.

Perspectives on school science as a prototype of science

As discussed in chapter 2.3, science is portrayed and described as a
high status subject, highly valued in society and the education sys-
tem. In addition, it is influenced by a white, male, middle class
practice that has an impact on achievements and the way achieve-
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ments are valued and measured. What does this picture entail when
applying a prototypical perspective?

According to Hanrahan (2006), many science teachers have been
initiated into a scientific hegemonic discourse through their educa-
tion. They have not received support or resources from their educa-
tion to deliver the curricula in ways other than those they were
taught. Even with the best of intentions, they are in a position
where it is difficult to be critical towards a discourse that was se-
lected and rewarded them and now works as second nature to
them. This implies, according to Hanrahan, that the teacher ac-
cepts the common myths about natural science (e.g. non-
negotiable, only for the bright, authoritative, objective etc.). They
become guardians of the natural science subject and reflect this in
the classroom. This is similar to what Nystréom proposes. Even
though teachers might have other goals and aims, the consequence
might be that “science teachers often reproduce this discourse in
their teaching and communication of the subject, although they
also try to build positive attitudes towards science” (p. 738).

Engstrom (2011) argues like Hanrahan, that physics teachers in
upper secondary schools in Sweden have a traditional view of sci-
ence and that “physics teachers practice teaching within the
boundaries defined by very powerful socializing forces” (p. 122).
Engstrom suggests that this has considerable consequences for
teaching activities. In a subject characterised by communication
and activity, how is this related to issues addressed in this thesis?
One example is shown by Carlone and Johnson (2007), addressing
issues of equity in science education when studying women on their
way from undergraduate and graduate studies in science into sci-
ence-related careers. Carlone and Johnson report that women in
the research scientist trajectory were particularly focused on proto-
typical aspects of science. In addition, the study showed that what
determined their trajectories was not competence or commitment;
it was “recognition by others” (p. 1209). I therefore claim that
prototypical aspects of science are important to elaborate on since
they relate directly to the participant in the science classroom.
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What is acknowledged and how that takes place in the science sub-
jects is correlated to the agents; in this case the students in the field.
Following this argument, Carlone et al (2011) state that

Teachers and students carry with them models of good science
student from the media, their peers and families, and in-school
and out-of-school science. These models shape how students get
positioned and position themselves in relation to school science.
...For example, a historically stable model, circulating widely
across time and space, is the “super-intelligent, geeky, white
male” cultural model. This macro-level model shapes, but does
not determine, who is perceived as being scientific in a given
classroom (p. 464).

Another example is given by Calabrese Barton and Yang (2000)
claiming that the picture of science is not aligned with the students.
Earlier research shows that the most common drawing when stu-
dents are asked to draw a scientist is a white man wearing his lab
coat and goggles. This kind of picture, reflecting a practice that is
white and male, is to be found in media and elsewhere when sci-
ence is portrayed. Calabrese Barton and Yang blame the school-
based practices that they suggest has led to

an overwhelming number of students believing that science is a
body of knowledge which consists of events, facts, and theories
existing ‘out there’ (Cobern, 1996), that science is static rather
than dynamic (Yager, 1990), that only the very brightest of
people can do science (Lemke, 1990), that science does not
connect with their personal lives (Brickhouse, 1994; Barton,
1998), and that once they fulfil their scholastic requirements,
they will be “done’ with science for the rest of their lives (Kahle
& Meece, 1994) (p. 876).

Consequently there are implications of school science as a proto-
type of science. Its sociohistorical legacies have strong impact on
the classroom, the learning and teaching of science and not at least
how the students perceive themselves. There are forces in the so-
ciohistorical legacies that bring into the field ways of talking and
acting that impacts strongly on all the agents in the field.
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Summarising social class in science class

Some common characteristics and features of this field have been
described. Another way to see the science education field is
through the concept of doxa. Doxa is defined as “the fundamental
presuppositions of the field” (Bourdieu, 1992, p. 68). Doxa could
also be referred to as the unconscious beliefs and values in a par-
ticular field. In other words: a game with a set of beliefs or pre-
sumptions that the players more or less unconsciously follow.
Doxa indicate what is taken for granted and sometimes what we
call common sense in a particular field. This concept could be of
particular interest in the science education field where there are
communication patterns taken for granted, practical activities (e.g.
laboratory work), and strong influences from its sociohistorical
legacy. In addition, this theoretical concept helps to put focus on
dominating components: agents, players in the field and how these
dominant positions are taken for granted and seen as self-evident
(Bourdieu 1977, 2010). Since what is taken for granted, - the
common sense - often is, according to Bourdieu and Waquant
(1992), derived from the dominant group in the field it could be an
important perspective from which to understand what is ascribed
as valued in the science classroom and the outcome this entails for
different social groups.

Gytz Olesen (2004) describes doxa as non-questioned conditions
and perception (beliefs, norms) and power relations that are taken
for granted. These are the things that everybody does and considers
intuitive. Gytz Olesen gives examples from education; “you learn
in school” or “your child develops when attending preschool” are
opinions that everybody holds to be true and taken for granted. I
claim that opinions such as “you learn through experiments”, “you
develop your scientific knowledge when working in teams”, and
“only the smartest people can be scientists” could be example of
doxic statements in the school science field.

Doxa is tightly connected to the particular field (Bourdieu and

Waquant, 1992) since it exists through the different strategies cre-
ated through and with the agents (e.g. students, teacher, parents) in

50



the field and the positions they had. These strategies are based
upon what these agents bring into the field. A teacher, student or a
parent with what is considered to be the “right” and valuable ideas
or strategies can change or maintain certain doxa in the field. A
parent with influence can for example argue that “homework
should be done in school” and through that change a previously
taken for granted opinion that “homework should be done at
home”. Doxa could also be visualized in the science education field
when teachers are working with syllabus development, discussing
together what is valued and how it should be valued. However, in
daily life, practices, activities and communication, doxa is often
hidden and unconscious. The notion is therefore a helpful tool to
keep focus on processes, positions, struggles, relations or stake-
holders that are not outspoken, that are hidden, unconscious or
taken for granted in the field. It is a way to reveal taken for
granted normative practices found in science which according to
Carlone et al (2011) can help us

define promoted meanings of ‘science’ and ‘science person’ in a
given setting. Identifying the meanings of ‘science’ and ‘science
person’ in a setting requires a careful dance between recognizing
their local production in practice and interaction and the ways
larger, more powerful disciplinary traditions, history, and en-
during cultural models shape and get shaped by these locally
produced meanings (p. 463-464).

Definitions and descriptions made, what kind of theoretical tools
can guide the research process and the analytical procedures fur-
ther? In the background and introduction of this thesis a number
of issues and processes have been addressed. The overall aim,
though, is to contribute to a more complex and multi-faceted de-
scription and analysis of inequalities in education, especially those
concerning social class in the science classroom. Parts of Bourdieu’s
concept have already been discussed and might show a way for-
ward. Wickman and Persson state that for many students, the dis-
courses that are used in school are new. This, Wickman and Pers-
son (2008) claim, is mostly due to the students’ backgrounds and
to what extent the school allows students from different back-
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ground to participate. Some students come from backgrounds that
make it easier to understand the discourse found in school science,
while others have a background that makes school science more
unfamiliar. According to Wickman and Persson this could be ex-
amined in two ways. Firstly, we can look at the student’s identity;
in short, how we can change the school science discourse so that
more students can see science as something that concerns them.
However, in this thesis I want to emphasise the other alternative.
The authors suggest that cultural capital (using Bourdieu’s defini-
tion) can be used as a theoretical concept in the discussion of what
students bring with them into school and how their cultural capital
correlates and acts with school science. Cultural capital as a notion
can provide a way forward. The next section of this chapter will
therefore investigate further the theory developed by Bourdieu in
order to discuss and operationalize social class in the science class-
room.

3.4 Operationalize social class in the science classroom

Bourdieu as a theoretical and analytical framework

Pierre Bourdieu’s framework has been widely used in many differ-
ent fields; however his contributions in the educational field are
particularly extensive. According to Bourdieu and Passeron (1977),
school plays an important role in the reproduction of, for example,
inequalities. When doing research on the compulsory school, his
theoretical framework is of particular interest in investigating how
the school “devalues the cultural capital of the lower classes and
valorises the cultural capital of the upper classes” (Mehan, 2008,
p. 56). Bourdieu, Passeron and Saint Martin (1994) claim

access to higher education, and even attainment at this level, is
strongly related to success during the first years of school ... In
short, the game is over early, if indeed we can still speak of a
game when the chances of winning are so unequally appor-
tioned among children from different social backgrounds (p.
55).
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Another reason for choosing Bourdieu when operationalizing the
relation between social class and the science classroom is that ac-
cording to Bourdieu, actions are always social and both shaped by
and - at the same time - shaping the field. In addition, this theoreti-
cal framework takes into account dispositions (e.g. possibilities,
potentials), while at the same time considering the structures that
both have an effect on and are affected by the agent (see for exam-
ple Broady, 1985, 1990; Dimitriadis and Kamberelis, 2006; Harker
et al, 1990).

An advantage when working with Bourdieu is that he has provided
both a theoretical as well as an analytical framework. It is a
framework that can guide the research process from the limitation
and theorisation of issues and perspectives into the analytical proc-
ess of data. As Gytz Oleson (2004) claims, it is “a perspective and
a conceptual machinery that can be linked to an analysis and un-
derstanding of social reality” (p. 14, my transl.!). Broady (1990)
argues repeatedly that the concept provided by Bourdieu should be
seen as research tools and concepts that “become fraught with
meaning when employed in research processes as tools or rather, as
searchlights” (p. 167, my transl.?). Cultural capital is of particular
interest when investigating the reproduction of social class in
school. The concepts of cultural capital and habitus are closely
linked to each other, as well as to the field. The relation is summa-
rised by Bourdieu (2010) as “(habitus x capital) + field = practice”
(p. 95). In understanding practice, these concepts are essential and
inseparable. The field is needed to be able to say something about
the practice, and this field is constituted by and constitutes habitus
and cultural capital. Every field is specific and needs to be seen as a
specific case where certain cultural capital is valued and a certain
habitus can be set in motion. Habitus becomes active in relation to
the field (Reay 2004) or, as Roth and Tobin (2001) state regarding
habitus, it “only reveals itself in reference to the particular, that is,

! Translated from Swedish: “ett perspektiv och en begreppsapparat som kan knytas till en analys och
forstdelse av den sociala verkligheten” (Gytz Olesen, 2004, p. 14).

* Translated from Swedish: de far sin fulla mening nir de sitts i rorelse i undersékningar, som verk-
tyg eller kanske hellre som sokarljus” (Broady, 1990, p. 167).
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in definite situations” (p. 750). The concepts are complex, so are
their relationship; the following pages therefore intend to describe
how cultural capital and habitus can be used in this particular re-
search process.

Cultural capital

The concept of capital in Bourdieu’s theoretical framework could
be described as values, assets and resources. Capital could be sym-
bolic, for example a title, or economic, such as money and shares.
The forms of capital Bourdieu usually speaks about are symbolic,
social, cultural and economic capital (see for example Bourdieu
and Passeron, 1977; Bourdieu, 1991). The capital in focus here is
cultural capital. Mehan (2008) describes cultural capital as cultural
knowledge. This can include knowledge, skills, manner, norms,
style of interaction, styles of dress. Turmo (2004) argues that “one
of the key aspects of cultural capital is language. According to
Bourdieu, language is not simply an instrument of communication”
(p. 289). A way of talking, for example in school, could be used as
a capital by some students that are familiar with the required lan-
guage. This could imply that cultural capital enables a capacity to
manage and understand codes and rules of a certain group (Man-
son, 2003). Consequently, there are students that have received
familiarity and understanding of a certain language thus giving
them advantages in school (Mehan, 2008). This might happen
when children that enter school feel familiarity and confidence
with the school culture; a cultural knowledge and a capital that is
according to Mehan “transmitted by the families of each social
class” (p. 59). Through this inherited familiarity with cultural
knowledge and capital, activities and habits, some students have a
greater chance of benefitting and succeeding in school. In a science
classroom, students that have a cultural capital that are valued
and/or could be exchanged have better chances of success due to
familiarity with activities, practices, language etc. They feel confi-
dence with the school science culture and the way the teacher talks.
In other words, “those with the appropriate cultural capital are re-
inforced with ’success’, while others are not” (Harker, 1990, p.
118).

54



This correlates with the conclusions drawn by, for example, Lemke
(1990). Educational success in the school science field concerns not
only the content but also familiarity with a way of talking and
communicating (which is often in implicit patterns). Similarly,
Ross, Dooly and Hartsmar (2012) claim, building upon Bourdieu;
“the organisation and validation of knowledge is more important
than the mere content of knowledge. It is not what knowledge that
is important; it is Aow knowledge is validated that is significant
and how its power-forming characteristics are used” (p. 10, au-
thors italic).

Habitus

Cultural capital and habitus are closely linked to each other. In
education this is exemplified by Harker (1990) who states that
school takes the dominant habitus and transform it into “a form of
cultural capital that the schools take for granted, and which acts as
a most effective filter in the reproductive processes of hierarchical
society” (p. 87). This means that a certain student’s habitus could
be transformed into a cultural capital that he/she can use in the
school science field.

In Bourdieu’s (1990) work, habitus is described as “a system of
dispositions common to all products of the same conditionings” (p.
59). The concept habitus could also be described through the way
it works and from its effects. Bourdieu states that “the effect of the
habitus is that agents who are equipped with it will behave in a
certain way in certain circumstances” (p. 77). This entails that a
student, with his or her habitus, can act in a natural way in a cer-
tain field. The student can, for example, easily recognize and real-
ise how to carry out laboratory work. When describing habitus,
Bourdieu and Wacquant (1992) worked with the expressions “fish
in water ... it does not feel the weight of the water, and it takes the
world about itself for granted” (p. 127) and “feel for the game” (p.
128). When behaving like a fish in water or have a feeling for the
game: you tend to act, talk, walk, gesture or play in the appropri-
ate way in that certain field where you are positioned. It is done
without the need to think of what you should do or not, it is taken
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for granted (Bourdieu et al, 1992; Bourdieu 2010). Therefore habi-
tus often “operates below the level of calculation and conscious-
ness, underlying and conditioning and orienting practices by pro-
viding individuals with a sense of how to act and respond in the
course of their daily lives” (Mills, 2008a, p. 100). This theoretical
concept could therefore be adapted to and work well with hidden
curricula and unintentional perspectives as well as the taken for
granted characteristics of the science education field.

Roth and Tobin (2001) discuss the German word ‘spielraum’ (Eng-
lish: room to manoeuvre, Svenska: spelrum, (my interpretation and
translation)) to grasp the concept. Habitus can be found in the
‘spielraum’, in the ‘room to manoeuvre’. Having a proper, suitable
or successful habitus (for the particular field) entails doing the right
thing at the right moment, unconsciously. It means a developed
sense of the game which implies spielraum in a certain field. I claim
that habitus also could be understood in the opposite way, in situa-
tions where a student does not have a feeling for the game or lacks
spielraum. It could be supported by Bourdieu (1990) who argues
that “the habitus goes hand in hand with vagueness and indetermi-
nacy” (p. 77, authors italics). The effects of habitus in particular
field could therefore be exclusion when not having a feeling for the
game, when lacking spielraum.

Of special interest with habitus is the possibility of taking into ac-
count both the macro and micro levels, simultaneously. The con-
cept considers the individual student and their background, dispo-
sitions and possibilities at the exact same time as it considers the
field and the structures that affect the field. It is a “compilation of
collective and individual trajectories” (Reay, 2004, p. 434). Reay
asserts that Bourdieu has developed the concept of habitus in order
to bridge dualisms of, for example, the micro-macro and to dem-
onstrate that “the body is in the social world but the social world
is also in the body” (Bourdieu, 1990, p. 190). Therefore, Reay
(1995) argues that when using habitus as a method, the focus is
wider than the activities in the classroom and that “habitus is a
means of viewing structure as occurring within small scale interac-
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tions and activity within large scale settings” (p. 359). Conse-
quently, using habitus makes it possible to elaborate on the micro
level, i.e. the students and the activities in the classroom, and si-
multaneously having the macro level in mind. Through habitus it
is, according to Hofvander Trulson (2010), possible to elaborate
on how the structures in society influence a student’s habitus and
at the same time create the limitations for what is possible and
what room you have to manoeuvre in. In other words, with habi-
tus as an operational linking tool between the objective structure of
the social world and the individual there are possibilities to study
the relationship between social class and the science classroom.

Bourdieu’s theoretical framework in educational research

One way to understand and find ways to apply Bourdieu’s theo-
retical framework is to look at earlier research that uses Bourdieu’s
theoretical and/or analytical framework. The aim of the two fol-
lowing sections is to show and find inspiration in how Bourdieu’s
concepts (primarily cultural capital, habitus and field) have been
and could be operationalized in school in general and school sci-
ence in particular. Bourdieu’s work is extensive: so are the many
ways and contexts where it has been used. Criticism has been
raised and Reay (2004) has actually stated that there has been a
tendency to use his concepts as “hairspray”
There are reasons to be aware of and learn from earlier research.

over research results.

Starting with the notion of cultural capital, Kalmijn and
Kraaykamp (1996) carried out research that examined the link be-
tween ethnic inequalities in schooling and differences in cultural
capital. Using data from a study with a large number of respon-
dents conducted in the USA in the 1980s, Kalmijn and Kraaykamp
performed statistical analyses. They used key indicators of high
status cultural activities such as classical music, art, museums and
literature activity as indicators of cultural capital. They claim that
cultural capital played an important role in the transmission of so-
cioeconomic advantages across generations. The study indicated,
for all groups and races that more exposure to cultural capital was
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associated with higher levels of schooling even after background
factors were taken into account.

The role of cultural capital in groups with low socioeconomic
status has been used in a study conducted in the Netherlands by De
Graaf et al (2000) which aimed to examine how parental cultural
resources affected educational attainments. Among many findings
the study showed that “parents who read frequently have linguistic
and cognitive skills that were rewarded in school and can pass
these educational skills on to their offspring” (p. 107). The home
environment also corresponded with the school climate, contribut-
ing to an understanding of and affinity with common practices
(such as reading) in school. According to the authors, this sup-
ported Bourdieu’s main idea that “parental cultural capital pro-
vides children with the symbolic power which is what enables them
to master the cultural codes of higher levels of education” (p. 97).
In addition, the study showed that the differences in parental cul-
tural capital were more important for children from lower and
middle socioeconomic backgrounds. Parental cultural capital
seemed to be of additional help especially for children from low
socioeconomic backgrounds. Both these latter studies show that
the factor of socioeconomic standard can be connected to
Bourdieu’s theories indicating that SES measurements can be a
helpful tool.

Although the notion of cultural capital has been widely used, criti-
cal voices have also been raised. Dumais (2002) states that the ef-
fect of cultural capital overall is less important and “does affect
educational outcomes, but in a limited way. Other variables - in-
cluding habitus - are more important to grades than is cultural
capital” (p. 59). Dumais used data from a larger study (NELS)
aiming to combine cultural capital and habitus as well as gender
and SES, in a model of educational success and outcomes. She per-
formed a detailed analysis of cultural practices of eighth-grade stu-
dents. The cultural capital variable was determined from the stu-
dents’ cultural activities and participation in art such as borrowing
books from the library, attending musical events, going to art mu-
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seums, participation in art, music and dance classes outside school.
However, the habitus variable was more difficult, as Dumais states

It is extremely difficult to represent one's habitus, or worldview,
in a single variable, or even a large set of variables. However,
one component of habitus is one's beliefs about the future.
McClelland (1990) operationalized habitus as students' occupa-
tional aspirations, particularly whether or not they aspired to
upper-white-collar jobs. I do the same here, with the dummy
variable students' expectations representing whether or not the
student said that he or she expected to have one of the follow-
ing occupations at age 30: professional, managerial, or business;
business owner; or science or engineering (p. 51).

By including the variable of students’ occupational expectations,
Dumais operationalized habitus, even though she recognised that
this was only one small element of habitus. The analysis of the dif-
ferent variables showed that habitus played a larger role than cul-
tural capital and that it was more evident regarding boys. She con-
cluded that

researchers must be more careful in using and operationalizing
the term cultural capital and more willing to consider the inclu-
sion of habitus in our models. ... Future research must take ac-
count of the other components of Bourdieu's framework—
habitus and field - to test more accurately the presence and ef-
fect of cultural capital for different groups (p. 62).

Diane Reay (see e.g. 2004) acknowledges the need to take into ac-
count more than the concept cultural capital. Drawing on ethno-
graphic data gathered through participant observation, Reay
(1995) uses habitus as an analytical tool for analysing peer group
interaction in two different urban primary schools. She claims that
habitus “as a method has the potential to reveal taken-for-granted
inequalities embedded in everyday practices” (p. 353). Using a
number of examples, Reay shows that the social game is embodied
in these primary classrooms: “It could be seen both in the eager ac-
tivity of working-class girls helping out ... and in the barely ex-
pressed disdain of white, middle-class children”. The habitus the
students received from their home, and the cultural capital it pro-
vided gave some children power to position their teachers in inferi-
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ority or put them ‘in their place'. Reay concludes that habitus has
the potential for demonstrating ways in which students create and
recreate structures through their everyday activities. In addition, it
has potential to reveal taken-for-granted inequalities of gender,
race and class and that they are embedded in social processes.

The two last research examples (Dumais, 2002 and Reay, 1995)
show how intertwined both the different factors and concepts are.
Lundqvist (2010) has taken this into account in her thesis, analys-
ing how young students in upper secondary school in Sweden for-
mulate and imagine their future career choices in the transition
from school to work. Building upon the concept of field, one of her
results showed that “careership is by no means an individual proc-
ess. Young people participate in a social game with other players
on the field” (p. 307). Lundqvist suggests that when students think
about their own position and evaluate their own resources, they
are influenced by both social class and ethnicity such as social
categorisations and positions. In addition, Lundqvist argues that
the variation of what the young people interpret as their possibili-
ties should be seen in relation to different social contexts; individ-
ual choices must be seen in relation to what the students see as
relevant in different social fields. Considering how different fields
influence the students’ choices, Lundqvist states that how the stu-
dents interpret the rules of the game are built upon, for example,
their parents’ experiences. According to Lundqvist it is through the
students’ habitus that students make choices that are already famil-
iar and known. Similar results are reported by Dumais (2002) who
found out when dealing with a student’s thoughts about their fu-
ture and their possibilities, different social fields must be taken into
account as well as how they perceive themselves in relation to
class, gender, and ethnicity. Recognising choices is therefore not an
individual process, but rather something that is both influenced by
historical, temporal conditions and dispositions, and how the stu-
dents play the game in different social fields.

Zevenbergen (2005) initially hypothesized in her study on ability
grouping in mathematics in secondary schooling in Australia, that
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variables such as gender, year-level, and school would be impor-
tant factors in student’s interpretations. Using the concepts of habi-
tus and field when analysing the experiences expressed in semi-
structured interviews, she found that these variables were not as
powerful as the practice of ability grouping. When the practice of
ability grouping was implemented in mathematics classrooms this
created a learning environment that became internalized as a
mathematical habitus. If the student experienced the practice as
positive there was a greater potential for the student to identify
with the subject. When negative, there was a reduced chance of de-
veloping a habitus that helped the students. Zevenbergen states
that the students’ experiences were developed and arose in a social
medium that could be seen as a field. Zevenbergen claims in turn
that this field was ruled by particular practices and “the practices
within the field contribute to what can be seen as legitimate and
valued knowledge” (p. 611). Zevenbergen concludes that the prac-
tices, in this case the ability-grouping, constructed a habitus that
included or excluded students from mathematics. She states sur-
prisingly that the “outcome of these interviews was the overwhelm-
ing emphasis on the experiences of the ability grouping and the
impact that these experiences had on the students’ relationship
with school mathematics” (p. 608).

Bourdieu’s theoretical framework in science education

There are few studies in science education research that have con-
sistently used Bourdieu’s concept throughout the entire process.
For example Goyette and Mullen (2006) use concepts from
Bourdieu in their theoretical framework and when explaining re-
sults, but not throughout the analytical process. Goyette and
Mullen studied which students chose to study art and science
(A&S) as majors in the United States, using socioeconomic stan-
dards as measurements. They draw the conclusion that students
from low-SES were more likely to choose vocational majors while
students from high SES more frequently chose A&S. The A&S stu-
dents

61



accumulate cultural capital in the form of familiarity with high
culture, sophisticated use of verbal and written language, and
confidence in their broad knowledge of history, culture, and
politics.... this cultural capital, along with the status value of a
degree from a selective college or university, provides a concrete
resource enabling A&S students not only to enrol in graduate
school and obtain prestigious careers but also to comfortably
navigate particular social situations, participate in exclusive so-
cial networks, and feel empowered to confront social issues and
problems in daily life (p. 525-526).

Like Goyette and Mullen, Clark, Case, Davies, Sheridan and To-
erien (2011) used Bourdieu when explaining results regarding re-
production of inequalities in the science classroom. They studied
teachers’ professional development and a new topic in the curricu-
lum, chemical systems, in South Africa. Similar to other research-
ers, they pointed to the workings of the values, discursive practice
and interaction in middle-class families and the importance of cul-
tural capital in school for academic success. The working class
children, they claimed, “start off with an inherent handicap that
persists throughout schooling” (p. 282) since they did not depart
from the same level. According to Clark et al, the different starting
points can be described as “unlevel playing grounds” which, they
argue, could be connected to the concept of field. They emphasise
the need to be aware that different forms of capital entailed success
in different fields, concluding that “the pervasive power of cultural
capital therefore rings a particular warning bell for any forms of
curriculum development that needs to draw heavily on the knowl-
edge that children may or may not bring with them from home”
(p. 282). In addition, Clark et al pointed out that the exactly same
thing could be said about teachers.

Bencze and Carter (2011) used Bourdieu to understand inquiry-
based learning and the ability to discover abstraction through this
learning approach. Bencze and Carter suggested that possibilities of
discovering such abstractions in the science classroom were not
equally distributed among the students. They claimed that this pos-
sibility appears to depend on “students’ existing conceptual
frameworks, knowledge and abilities to work in the abstract, etcet-
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era; that is, forms of cultural capital (p. 652, authors italics). In
fact there were only a few students that easily discovered abstrac-
tion from inquiries and they came from advantaged homes. Link-
ing to Lemke (1990), Bencze and Carter stated that this possibility
was enacted by discourse practices that could be found in middle
and upper class, north European American discourses. They con-

cluded that

advantaged children continue to function well within school
science systems. Education (read science education) that sorts
students according to their existing cultural capital, rather than
attempting to promote real equity, seems undemocratic. Such
education may contribute to well-documented increasing
worldwide differences between rich and poor (p. 652, authors
italic).

Wickman and Persson (2008) discussed Bourdieu in a science edu-
cation perspective and the concept of cultural capital as a way to
understand students’ backgrounds and their possibilities of under-
standing the rules of the game and different discourses in the
school science classroom. According to them, this had several im-
plications in the classroom; the capital cultural that some students
brought into the classroom was not valued in the lesson. The en-
counter between the students’ cultural capital and school teaching
was decisive when looking at how the content was being inter-
preted and understood by students and teachers. In addition, and
like Clark et al, Wickman and Persson claimed that the teacher
needs to be recognised. Just like their students, teachers have dif-
ferent backgrounds and therefore different possibilities of under-
standing and talking to students with different cultural capital.

Building upon data and results from PISA studies, Marks,
Cresswell and Ainley (2006) and Turmo (2004) used notions from
Bourdieu to explain and elaborate on the results and analysis from
the PISA Survey. While Marks et al were more critical in how to
interpret and understand and draw the correlation between school
success and cultural capital, Turmo argued that the lack of cultural
capital created a distance between student and the school culture.
He claimed that cultural capital played a large role in the results
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for science subjects and that the analysis suggested that “the rela-
tionship between the home’s economic capital and students’ level
of scientific literacy is relatively weak in all the Nordic countries”
p. 287). According to Turmo, there was a surprisingly strong rela-
tionship between the cultural capital of the home and the level of
scientific literacy in several of the Nordic countries. I argue, how-
ever, that it is hard to do far-reaching and deep analyses of the
variables and measurements that we find in PISA, since they are
not connected to the specific field where the students could be
found. Nevertheless, they can give us hints and valuable examples.

Bourdieu’s concepts are powerful tools, although few researchers
have studied habitus and field in concrete school science situations
or used Bourdieu in the analytical process. They have not set the
concepts in motion. However, some examples can be found. In a
recent study, Engstrom (2011) has through a questionnaire studied
268 upper secondary physics teachers in Sweden. With the aim of
finding out why physics teachers teach as they do, Engstrom used
the concepts of capital and habitus to try to understand different
teaching strategies and why these strategies were used. In her
study, she assumed that school physics could be seen as a social
practice and that the teaching practice was related to the teachers’
lifestyle and how this lifestyle had been shaped. In addition, Eng-
strom assumed that habitus could be viewed both individually and
collectively. According to Engstrom this gave her the possibility to
reconstruct a collective teacher habitus based on “their positions as
physics teachers in secondary school, their dispositions (capital)
and their standpoints on content and methods in teaching, which
are related to symbolic capital in larger fields (science, political,
science education)” (p. 122).

In the analysis, Engstrom searched for groups of teachers and a
cluster analysis resulted in three different types of physics teachers;
‘the Manager of Tradition’, ‘the Challenger for Technology’, and
‘the Challenger for Citizenship’. These three types used different
teaching strategies; they had different views on science and they
also chose different content. The results from Engstrom’s analysis
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showed that the different teacher types, their background and life-
style played a role in their choices and strategies in the classroom.
Engstrom argued that “by making the habitus of the teachers in the
different groups visible, it is possible to explain why teachers teach
as they do and thereby make a contribution to both science educa-
tion research and to teacher training” (p. 124). This study showed
how teachers contributed to a reproduction of certain values and
doxa in the classroom. Engstrom pointed to the fact that the phys-
ics teachers’ middle-class positions in secondary school and their
educational trajectories were important bases in their habitus. Eng-
strom concludes that teachers should reflect on their "backpack",
and how their earlier experiences in life influence, for example,
their strategies. However, I would suggest that when reconstructing
habitus and constructing their identities on paper, Engstrom sepa-
rates the teachers from their particular fields. If physics education
is considered to be a field this might be possible. If not, it could be
difficult to claim the relation between the particular classroom ac-
tivities, and the teacher.

To conclude; little research has been done using Bourdieu’s theo-
retical framework in science education research, while many stud-
ies have used Bourdieu as “intellectual hairspray”. This thesis is
therefore a contribution to this particular field of research using
Bourdieu both as a theoretical and analytical framework. Never-
theless, earlier research has given inspiration for how to operation-
alize the concepts. In addition, earlier research has indicated that
Bourdieu’s concepts are difficult to use throughout the process.
Nevertheless, earlier research also calls for research processes that
intertwine cultural capital with habitus and field in order to make
coherent conclusions.

Considerations when working with Bourdieu

I have raised critical comment against using Bourdieu’s concepts as
intellectual hairspray. Another common criticism of Bourdieu’s
theory is his deterministic interpretation (see for example Mills,
2008b). According to Harker and May (1993) Bourdieu has been
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criticized especially by Giroux' “for an over deterministic account
of the processes of social and cultural reproduction” (p. 170). Ac-
cording to Harker and May, Giroux states that the theory of re-
production demonstrates no hope for subordinate groups. Reay
(1995) has also discussed these issues, concluding that “Bourdieu,
himself, stresses that habitus does not determine outcome. Rather
there is a dialectic interaction between a habitus and a field” (p.
353).

Other researchers have developed the concept of habitus and
started to take an interest in the transformative and changing po-
tential in the concepts, elaborating on, for example, transformative
habitus (Mills, 2008b). Through semi structured interviews with
teachers, parents and students in Australia, Mills explores the ten-
sions between how marginalised students see themselves and how
they are seen by their peers, teachers and fellow community mem-
bers using habitus as a theoretical analytical tool. She argues that
the ways the students see themselves fall largely into two catego-
ries: those with a reproductive habitus (who recognise the con-
straint of social conditions and conditionings and tend to read the
future that fits them) and those with a transformative habitus (who
recognise the capacity for improvisation and tend to generate op-
portunities for action in the social field). From this research, Mills
draws the conclusion that teachers “should be more concerned to
transform schooling; to provide educational opportunities that
transform the life experiences of and open up opportunities for all
young people, especially those disadvantaged by poverty and mar-
ginalized by difference” (p. 99).

Of importance in the research process is the awareness of whose
capital that is ascribed value. Otherwise, there could be a risk that
the researcher does not contribute to an understanding of the valu-
ing and legitimising processes of the cultural capital itself, that of-
ten very naturally are transmitted, above all in elite families (Me-
han, 2008). Regarding education Giroux (1980) has elaborated on

! See for example Giroux, 1983a, 1983b
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a similar thought, stating that “instead of providing compensatory
education to the students with different cultural capital, the school,
while appearing neutral, asks them to think and perform in a way
that is quite alien to their own background” (p. 344-345). Which
knowledge is ascribed as valuable in school science has been stud-
ied by Seiler (2001) working in a South African context. Her re-
search asks questions regarding whose cultural capital that is val-
ued in school, the implications this has for students with other
forms of cultural capital and the devaluation of their own back-
grounds and cultural capital. According to Mehan (2008), since
schools “contribute to the reproduction of inequality by organizing
schooling so it rewards the cultural capital of the elite classes and
systematically devalues that of the lower classes” (p. 56) there is a
call for awareness of the effects when addressing students’ cultural
capital. As a researcher I must, like Seiler and Giroux, ask myself
during the research process whose cultural capital that is valued or
not and be aware of what is legitimised through my own research.
I suspect it will be a challenge to avoid a simplistic understanding
of the notions and a challenge to show the complexity and differ-
ent ways and structures that hinder or promote room to manoeu-
vre in certain fields.

Finally, I want to bring forward a criticism of the way the concepts
of cultural capital and habitus have been used and which has
grown clear to me when reviewing earlier research. Many research-
ers have not used Bourdieu’s concepts throughout the research
process; the concepts have been used when framing the research
and/or in concluding remarks. It seems to me that there are prob-
lems working with and operationalizing Bourdieu’s concept, espe-
cially with regard to micro levels such as classrooms. One of the
researchers that has brought this forward is Mehan (2008), who
claims that the theory provided by Bourdieu does not reveal how
processes occur in concrete social situations. Mehan asserts that it
is not shown how the school undervalues the cultural capital of the
lower classes; neither is it shown how the cultural capital of the
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upper classes is valued. Building upon earlier research!, Bennett
and Maton (2010) state likewise, that Bourdieu’s concepts are use-
ful tools for analysing the nature of a context. However they are
not useful tools in analysing the actual nature of the knowledge
and the practices that actors engage with in those contexts.

Bernstein (1975), another influential sociologist, working with re-
production in education, emphasises that theories which are help-
ful when doing analyses on a macro level can be weak in analyses
of processes on a micro level. One example that has been observed
by Cicourel, in a personal communication to Diane Reay (1995):

Habitus seems in one sense, to be everything, yet hard to pin
down observationally. Of all the different writers I have seen
who use this notion of 'habitus', including Bourdieu, no one
seems to care about this observational problem. Instead, every-
one seems to posit a kind of plausible sounding 'force' that's at-
tributable to 'habitus' and then refer to indirect data to docu-
ment its existence and impact on everyday life. (Cicourel,
20/7/94, personal communication) (p. 357).

Cicourel identifies the same problem as Mehan did, when using
Bourdieu, that there are problems in making observations. Reay
(1995) fears that due to this, habitus becomes whatever the data
reveals. Mutch (2003) comments in a similar way when dealing
with the analysis of the data:

Bourdieu’s use of habitus has to be seen in the context of his
broader project ... This leads to analyses at a broad level of
generalization, but problems occur when one seeks to apply the
ideas at a more detailed level of analysis (p. 390).

Several researchers have noted similar problems when applying and
operationalizing the theory provided by Bourdieu on a micro level.
What other theories can be adopted or added when operationaliz-
ing the relation between social class and science class on the micro
level in the classroom?

"For example Maton (2003, 2005) and Moore (2007).
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3.5 Alternative frameworks

Bernstein as a theoretical and analytical framework

Bernstein belongs to a group of researchers that, like Bourdieu, has
studied and described the school system as a field for reproduction.
Basil Bernstein has a background as a linguist and as such much of
his works focus on language. Nevertheless, his theories have been
used in many educational areas, in mathematics as well as in sci-
ence. Where Bourdieu has studied many fields, Bernstein had his
main interest in education and school (Sadovnik, 1991), often from
a sociolinguistic perspective. As such, Bernstein theories are exten-
sive when examining how school practices reproduce social advan-
tage and disadvantage (Lerman and Zevenbergen (2004). However
Bernstein was not only interested in how advantage and disadvan-
tage are reproduced; fundamental in his theory is the consequence
of this for different groups (Sadovnik, 1991; Hallstedt and Hog-
strom, 2005).

According to Sadovnik (1991), Bernstein “attempts to connect
macro level issues of class and power relations to the micro level
and its educational processes of the school” (p. 48). The classroom
could be seen as a micro level that therefore could be examined us-
ing Bernstein’s concepts. Zevenbergen (2001a), discussing work
with Bernstein’s concepts in mathematic educational research, gives
one example that clarifies how this can be done. Zevenbergen ar-
gues that Bernstein’s theoretical framework gives possibilities to
“discuss the differences between the forms of language used by dif-
ferent social classes and their links with the language used in the
school context” (p. 42). In this way, she connects social classes on
the macro level with school context on a micro level. Zevenbergen
claims that the student’s family has shaped the student’s language
which entails that some students enter the school with familiarity
with the language that is spoken in the mathematics classroom.
Similarly, Sadovnik (1991) states that there are differences in what
becomes visible and invisible in the pedagogic practice in the class-
room, depending on social class background. The outcome can be
that children from a certain background understand, interpret and

69



value the classroom and its pedagogy in ways that make them
more successful. Thus, Bernstein can (as a complement to
Bourdieu) provide theoretical and analytical tools on a micro level,
such as a classroom, with similar aims that are fundamental in this
thesis. To be able to operationalize the problems addressed in this
thesis, some of the central concepts in Bernstein’s theoretical
framework will be elaborated on in following sections.

Code

The key concept that functions as a backdrop in Bernstein’s theory
is the concept code. The code can take different forms, however,
working as a regulative principle that underlies a message system
(Bernstein, 1975). This message system consists of curriculum,
pedagogy and evaluation. The structures and processes of school
knowledge, the transmission of school knowledge and its practices
are constituted by this three message system (Sadovnik, 1991). The
curriculum, the pedagogy and the evaluation are therefore crucial
when understanding and researching the classroom, its structures,
it processes and practices. Even though definitions have changed
and may be interpreted differently, Bernstein (1975) noted in one
of his early articles that "curriculum defines what counts as valid
knowledge, pedagogy defines what counts as valid transmission of
knowledge, and evaluation defines what counts as a valid realiza-
tion of the knowledge on the part of the taught" (p. 85). What
counts as formal educational knowledge is therefore realised
through curriculum, pedagogy and evaluation - built upon and
permeated, however, by the code (Bernstein, 1975).

To clarify: different ways of communication are used in school, re-
alised in the classroom through curriculum, pedagogy and evalua-
tion that is regulated by the code. However, different groups,
classes or positions in society use different ways of communication.
This entails that some groups, social classes or students do not use
ways of communication that are valued or effective in school. The
consequence could be that some may not understand the underly-
ing regulative principle, the code, which needs to be followed.
Some students become excluded (Bernstein, 2000). The concept of
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code could therefore be a helpful tool when understanding the rela-
tionship between different learners, their outcomes, and the class-
room with its curriculum, pedagogy and evaluation.

Classification and framing

If the code is realised through curriculum, pedagogy and evalua-
tion, it is visible through what Bernstein (1975) denotes as classifi-
cation and framing. Bernstein writes that “the code is fully given ar
the most general level by the relationship between classification
and framing” (p. 90, authors italic). The concepts “will be used to
analyse the underlying structure of the three message systems, cur-
riculum, pedagogy and evaluation, which are realizations of the
educational knowledge code” (p. 88). In other words, the code is
made explicit through classification and framing, and the concepts
classification and framing could be used to characterize the code.

Bernstein (1975) defines classification and framing as follows:

Classification, here, does not refer to what is classified, but the
relationships between contents. Where classification is strong,
contents are well insulated from each other by strong bounda-
ries. Where classification is weak, there is reduced insulation be-
tween contents, for the boundaries between contents are weak
or blurred. ... Frame refers to the form of the context in which
knowledge is transmitted and received. Frame refers to the spe-
cific pedagogical relationship of teacher and taught. In the same
way as classification does not refer to contents, so frame does
not refer to content of the pedagogy. Frame refers to the
strength of the boundary between what may be transmitted and
what may not be transmitted, in the pedagogical relationship.
Where framing is strong, there is a sharp boundary, where
framing is weak, a blurred boundary, between what may and
may not be transmitted (p. 20, authors italic).

What Bernstein suggests is that there are relationships between
boundaries - relationships that can be weak or strong. The con-
cepts therefore refer to relations of power and control between, for
example, subjects, discourses, categories, agents, groups or lessons
(see e.g. Alm, 2010; Morais, 2002) and if the relations are weak or
strong.
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Classification has been used by Chien and Wallace (2004) to ana-
lyse power relationships. Chien and Wallace argue that within a
school context this can be understood in power relations between
teacher and students or between students. Some students receive
greater degrees of power than others as a result of the hierarchy or
the social standing in the group or through the way the teacher fa-
vours them. According to Chien and Wallace, classification can
also be understood through the timetable and the arrangement of
subjects and their hierarchy in the timetabling. It can also be un-
derstood in the arrangement and use of spaces and rooms in the
school. Morias, Neves and Pires (2004) use the concept when
elaborating on content in the classroom. For example, classifica-
tion can be considered weak when knowledge from other disci-
plines and non-academic knowledge blur the subject in focus or
when subjects are mixed.

According to Arnot and Reay, Bernstein (2000) developed the con-
cept of frame to focus on the relationships between the teacher and
the student and their role in “creating the pedagogic arena, game
or specific practice” (p. 180). Bernstein (2000) writes that

Framing refers to the nature of the control over:
the selection of the communication
its sequencing (what comes first, what comes second)
its pacing ( the rate of expected acquisition) the criteria; and
the control over the social base which make this transmis-
sion possible

When framing is strong, the transmitter has explicit control
over selection, sequence, pacing, criteria and the social base.
Where framing is weak, the acquirer has more apparent control
(I want to stress apparent) over the communication and its so-
cial base (p. 12-13).

For example, for the teacher, strong framing entails reduced possi-
bilities; weak framing entails increased possibilities and options
(Bernstein, 1977). Morias (2002) gives another example of strong
framing in an assessment situation. When the teacher makes the
evaluation criteria explicit by assigning a value to each question in
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the test, the assessment situation could be said to be strongly
framed. Morias argues together with Miranda (1996) that strong
framing, i.e. explicit criteria, makes it easier for the student to pro-
duce what is legitimized by the school. Morais and Miranda claim
that when criteria are made explicit some students more easily un-
derstand what the teacher and the school asks for. The other way
around, implicit criteria might instead give certain groups of stu-
dents disadvantage. Another example of a strongly-framed situa-
tion in the classroom is the triadic dialogue (Lemke, 1990, see
chapter 3.3.). When using a triadic dialogue, the teacher controls
the selection of communication, the sequencing, and the pacing.
The consequences might be that students respond differently to this
strongly-framed communication pattern. Some students could gain
from this way of talking, while others struggle with the interpreta-
tion and fails to be a part of the classroom dialogue.

Thus, the effects of the code influence groups of students differ-
ently and have consequences on the classroom. These lead Arnot
and Reay (2004) to state that fundamental for the concept of fram-
ing is that it brings forward many of the core arguments regarding
reproduction of social inequality.

Regulative and instructional discourse

Bernstein has developed some of his definitions throughout his ca-
reer. Concepts such as regulative and instructional discourses are
examples of this!. Arnot and Reay (2004) put forward that fram-
ing is developed into two rules, or rather discourses, where “regu-
lative discourse ... including expectations about conduct, character
and manner, and the rules of the discursive order and instructional
discourse referring to the selection, sequence, pacing and criteria of
knowledge” (p. 138). Regulative discourse refers to the transmis-
sion of rules of the social order and forms of human relations, such
as ways of talking or raising hands. The regulative discourse deals
with conduct, character and manner. Instructional discourse in the

' See Bernstein (2000, p. 120) regarding the development over the last 30 years and in particular the
concepts regulative and instructional discourse in relation to the concepts expressive and instrumen-
tal order.
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classroom refers to transmissions of specific skills and their relation
to each other, such as being able to calculate or to see the differ-
ence between two chemical substances. Instructional discourse
deals with the selection of content, how it is sequenced, its pacing
and the criteria of knowledge (Bernstein, 2000; Arnot and Reay,
2004). Daniels (2006) argues that the characteristics and the fea-
tures of an instructional discourse are relatively clear. The regula-
tive discourse, however, is more diffuse and can be transmitted in
many ways through different forms. He claims for example that
the regulative discourse can be communicated by “the school’s (or
any institution’s) public moral practice, values, beliefs and atti-
tudes, principles of conduct, character and manner” (p. 46). Simi-
larly, Morais (2002) states that the regulative discourse is not al-
ways explicated; nonetheless, this does not mean it is not there.

Both discourses can be weakly or strongly framed according to
Morais and Miranda (1996). A teacher can mostly explicitly
transmit, with clear frames, what kind of values that the pedagogy
is built upon, indicating a strongly-framed pedagogy. An instruc-
tional discourse can be weakly framed when for example, criteria
of the selected content are implicit, lacking components such as as-
sessment matrix or outspoken expectations. However, fundamental
to Bernstein is that regulative discourse always dominates the in-
structional discourse (Bernstein, 2000). He claims:

In one sense, this is obvious because it is the moral discourse
that creates the criteria which give rise to character, manner,
conduct, posture, etc. In school it tells the children what to do,
where they can go, and so on. It is clear that regulative dis-
course creates the rules of the social order. However, I also
want to argue that regulative discourse produces the order in
the instructional discourse. There is no instructional discourse
which is not regulated by the regulative discourse (p. 34, au-
thors italics).

Earlier texts' from Bernstein give clues about how the instructional
and regulative discourse could be connected to the students’ back-

"This regards foremost the texts about the concepts expressive och instrumental order (Bernstein,
1975).
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ground and family. The family can accept the way the instructional
discourse is constructed in the school and support their student in
the discourse. Similarly, the family can support the students to ac-
cept the regulative discourse. Parents can act in the opposite way,
not accepting and not supporting the students when, for example,
not accepting the examination structure, or the linkage between
education and occupation (Bernstein, 1975). A family could also
accept the instructional discourse and the way knowledge is trans-
mitted, but not have the means to support their child. Instead,
what to do in school, with its code, becomes hard to realise, Bern-
stein writes

The family wants the child to pass examinations, to get a good
job, and also conform to a standard of conduct often different
from the one the family possess. This is often aspiring working-
class family. For such family, the procedures of the school are
often a closed book (p. 41).

Bernstein’s ideas of the two discourses have resonance with the
findings of Lemke (1990). Lemke states that there are two things
going on in the science dialogue:

First, people are interacting with one another, move by move,
strategically playing within some particular set of expectations
about what can happen next (the activity structure). But they
are also constructing complex meanings about a particular topic
by combining words and other symbols (p. 13).

I argue that there are similarities between the activity structure and
the regulative discourse and between constructing complex mean-
ings and the instructional discourse. The difference is that Lemke
refers to a specific school science context, Bernstein to a more gen-
eral educational context. In this thesis, connecting these thoughts
and applying them to the specific science classroom can be an ad-
vantage.

To conclude; the code is realised through curriculum, pedagogy

and evaluation. This three message system could be characterized
through the concepts of classification and framing which in turn
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could be elaborated on using the concepts of regulative and in-
structional discourse. The student, on the other hand, can be de-
scribed using other concepts, for example access to recognition and
realisation rules.

Recognition and realisation rules

According to Bernstein (2000), to be able to produce what the
school asks for, recognition and realisation of the rules are needed.
In discussing the two concepts, Bernstein states that “recognition
rules essentially, enables appropriate realisations to be put to-
gether. The realisation rule determines how we put meanings to-
gether and how we make them public. The realisation rule is neces-
sary to produce the legitimate text” (p. 17). When discussing these
two basic rules, Morias and Miranda (1996) argue that the stu-
dents need recognition rules to be able to distinguish what is spe-
cific in a given context. To be able to respond and produce what is
asked for (hidden or not) you need realisation rules.

As stated earlier, Bernstein was genuinely interested in conse-
quences for the learner. Correlating this to recognition and realisa-
tion rules, Bernstein (2000) notes that

Many children of the marginal classes may indeed have a rec-
ognition rule, that is, they can recognize the power relations in
which they are involved, and their position in them, but they
may not possess the realisation rule. If they do not possess the
realisation rule, they cannot then speak the expected legitimate
text. These children in school, then, will not have acquired the
legitimate pedagogic code, but they will have acquired their
place in the classificatory system. For these children, the experi-
ence of school is essentially an experience of the classificatory
system and their place in it (p. 17, authors italic).

Regulation and realisation rules therefore concern class differentia-
tion and its consequences in classroom. I therefore argue that the
concepts of recognition and realisation rules can contribute in an
operationalization of social class in the school science classroom.
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To conclude: how the code is interpreted and understood by the
student could be explained with realisation and recognition rules
and depends on e.g. regulative and instructional discourses in the
classroom. Using the concepts derived from Bernstein it is therefore
possible to study students’ educational differences and the activities
and practices in the school science classroom.

Vertical and horizontal discourse

The concepts of vertical and horizontal discourse were developed
by Bernstein (2000) as a way to analyse forms of pedagogic dis-
courses. From Bernstein’s perspective, these concepts are an at-
tempt to produce a language that describes and explores e.g. “the
social basis of this differentiation” (p. 156). This could be done
through vertical discourse that “takes the form of coherent, explicit
and systematically principled structures, hierarchically organised as
in the sciences” (p 157). In contrast to vertical knowledge stands
horizontal discourse, which entails “a set of strategies which are
local segmentally organised, context specific and dependent, for
maximizing encounter with persons and habitats” (p. 157). In edu-
cation, vertical discourse is often referred to as school(ed) knowl-
edge and the horizontal as everyday, common sense knowledge, or
local knowledge.

Bernstein (2000) claims that “as part of the move to make special-
ised knowledge more accessible to the young, segments of Horizon-
tal discourses are decontextualized and inserted in the contents of
school subjects” (p. 169, authors italics). This entails that students
who often encounter horizontal forms of discourse (in attempts to
make specialised knowledge more accessible to the young) in the
end lack the vertical discourse that had given them accessibility.
Nylund and Rosvall (2011) state that horizontal discourse - every-
day knowledge - has limited potential in changing circumstances
and conditions outside the context where it has been taught and
formulated. Vertical forms of knowledge can give power and have
the potential to question existing circumstances, since it gives pos-
sibilities and access to think outside the context, outside the box.
Forms of knowledge could therefore be linked to what kind of pos-
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sibilities and limitations students have and describe how school dif-
ferentiates students.

In the same way as Bourdieu’s concept, I claim that Bernstein’s
concept must be brought to life in order to be understandable and
to give clues about the ways to use them. Otherwise they tend to
end up as slippery, non-adhesive, “Teflon” concept. The following
sections therefore aim to provide some further information and
knowledge that could be helpful in the further research process and
how to operationalize the issues addressed in this thesis.

Bernstein’s theoretical framework in educational research
Arnot and Reay (2004) worked with the concept of framing when
reporting on their study involving two secondary schools. The first
school had students from working class and multiethnic contexts
and a teacher working with a weakly framed regulative discourse.
The second school had a tradition with strongly framed instruc-
tional discourse. In the first school Arnot and Reay found that
higher achieving girls “seemed to be operating with weaker fram-
ing than other groups in the class” (p. 140) and some of the work-
ing class boys reported that they were able to influence the teacher
to change the pace so that it fitted their needs. This showed that
the control over the pedagogical practices was shaped by the social
relations of the classroom. Arnot and Reay argue that “some mid-
dle-class, higher achieving pupils appeared able to experience a cer-
tain degree of autonomy” (p. 142). They state that in the first
school, time, pacing and speed in the pedagogical practices played
an important role in reinforcing social inequalities. In the other
school, the students appeared to adjust their pace of learning to the
expected learning pace. More often they tried to keep up with the
strongly framed pace of teaching rather than trying to control it
themselves. Arnot and Reay found that in the other school “con-
trol of the pace of learning was minimal for those pupils having
most difficulty with it” (p. 142). While in the first school

working-class boys appeared to have the least control over the
pace of the learning. ... Their anger about the pacing of learn-
ing was clearly in evidence. ... Strongly framed pacing defined
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the nature of pedagogic communication and enhanced the rela-
tionship of pupil non-cooperation and opposition with teachers.
Working-class boys lacked the resources to make teachers listen
or to control their own learning (p.143).

Arnot and Reay states that in both schools, despite the differences
in the school, students “especially those from disadvantage or
‘marginalized’ classes ... did not appear to possess the recognition
or the realisation rules that were expected to be a common form of
pedagogic communication between teacher and taught” (p. 148).
Craig, one of the students in the study, commented on the gap be-
tween home and school:

Like your parents give you like different methods of learning
and then when you come into school, they say something differ-
ent and you get confused and then you mix it like together and
then you get it like wrong because you get confused (p. 146).

Arnot and Reay suggest that middle-class children more often em-
ployed the possibilities of pedagogic practice. They conclude that
school cannot provide everything that the students need to under-
stand and that “middle-class homes tend to provide an effective
second site of acquisition with effective official pedagogic context
and support (p. 149).

In a Swedish context Cederberg (2006) described and analysed a
group of foreign female students’ perspectives on their first meeting
with the Swedish school, and their subsequent school careers. Ced-
erberg claims that the Swedish school has deeply entrenched expec-
tations of different activities and how they are to be conducted.
There are norms that do not need to be clarified or explained. This
is in conflict with weakly framed activities that have a more or less
hidden demand for student activity. This contrasted strongly with
the women’s earlier experiences, where their own initiatives not
were rewarded. Cederberg suggests that the school as an institu-
tion, with different working methods and relationships than the
women had been used to, obstructed the women’s school careers.
In order to deal with this situation, the women developed different
strategies, observing others and sometimes changing their behav-
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iour. When they met a weak classification and weak framing which
they were forced to interpret, they eventually understood that they
were expected to be active. They had to express their opinions in
discussions during the lessons as well as actively seek knowledge.
One strategy that the women used was to observe other students’
behaviour in the classroom and tried to adjust accordingly. Their
earlier experiences of classroom work, demands and expectations
were not discussed in school and they were not helped to decode
the pedagogy they were confronted with in Sweden. Cederberg
concludes that “the present study shows that even ethnic back-
ground, connected to experiences and expectations of the class-
room framing is significant” (p. 220). I suspect that a similar
analysis could be applied to a social class perspective.

Nylund and Rosvall analysed the uneven distribution of knowledge
and power in the Swedish upper secondary school system using the
concepts of vertical discourse and horizontal discourse (Bernstein,
2000). Nylund and Rosvall claims that there was a strong link be-
tween forms of knowledge and who the student becomes as differ-
ent forms of knowledge creates possibilities or limitations for ac-
tion. Since some students’ interaction with everyday knowledge
only took place in school (which does not allow the further possi-
bilities that vertical discourse gives) they were trapped inside their
context. They remained without access to the vertical discourses
that would have given them the opportunity to break the uneven
distribution of knowledge and power in the education system and
in society.

Bernstein’s theoretical framework in science education

Morias has (with or without colleagues, e.g. 1996, 2002, 2004,
2005) reported from a larger research project which aims mainly to
carry out sociological studies on classrooms and to find pedagogic
practices that can contribute to achievement for students from dis-
advantaged social groups (see e.g. Morais and Miranda, 1996).
Based on previous studies Morias and Miranda (1996) aimed to
understand to what extent students understand evaluation criteria
and the marking criteria and procedures used by teachers, i.e. the
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extent to which the student has recognition and realization rules.
They were also interested in how this understanding and the pos-
session of recognition and realisations rules were related to social
class and the social context of the school. Thirty-three students
from two different schools were followed through a test situation
and were interviewed. Information regarding students’ social class
was obtained through questionnaires answered by their parents in
an interview. Morais and Miranda discovered that there was “a
clear relation between students’ acquisition of recognition and re-
alization rules and social class ... the higher the social class, the
higher that acquisition” (p. 601). Morais and Miranda claim that
there was a relation between recognition and realization rules and
achievement where poorer achievers did not acquire necessary rec-
ognition and realization rules. They also draw the conclusion that
the level of students’ scientific knowledge was related to how the
teacher’s evaluation criteria was expressed and that “especially
those disadvantaged in terms of social class and social context, do
not understand teachers’ evaluation criteria. This will make their
access to the text legitimized by the school difficult” (p. 622).

In a study from 2005, Neves and Morias investigated how family
factors can explain the general failures of socially disadvantaged
students regarding school science achievement. An important aim
of the study was to construct a model which could analyse the
pedagogic codes in different families. The study involved five stu-
dents and provided ideas on how to work with these specific issues
rather than broader generalizations. Neves and Morias found out
that there appears to exist a correlation between the families’ gen-
eral coding orientation and social class. They suggest that the spe-
cific practices in the family could explain why children achieve dif-
ferently at school. They state for example that “the access to mid-
dle-class cultural contexts constitute sociological factors that may
explain departing situations related to the coding orientation we
found in some members of the working-class families” (p. 133).
There were also differences in how the pedagogical discourse was
included in the family discourse; it was more present in the middle
class family discourse. Consequently, some student had gained rec-

81



ognition and realization rules needed in particular practices
through their families which gave them better chances to succeed.

There are only few examples of using Bernstein’s theory in science
education research. However earlier research indicates that there
could be advantages in using his framework. How could that be
done? How well do the theoretical frameworks of Bourdieu and
Bernstein correspond?

3.6 Combining Bourdieu and Bernstein

Earlier research (see chapter 2.5) calls for a closer look at the class-
room and its practices when dealing with equitable opportunities
to learn. For example Mehan (2008) suggests that “this involves
more closely investigating just how modifying classroom discourse,
untracking or detracking practices, and forming democratic
schools actually forges more equitable opportunities to learn” (p.
61). Bennett and Maton (2010) suggest that Bourdieu’s concepts
are not useful for analysing the nature of knowledge and practices
students engage with in contexts. Instead, they suggest that Bern-
stein provides a theory that concerns different forms of knowledge
and takes into account informal everyday contexts and educational
contexts. Bernstein (1996) himself argues that many theories on
cultural reproduction are theories that are not "concerned with de-
scriptions of the carrier, only with a diagnosis of its pathology" (p.
10) and "are incapable of generating specific descriptions of the
agencies relevant to their concerns" (p. 9). Harker and May (1993)
have a more nuanced argument stating that Bourdieu has been
more successful in conjoining macro and micro levels and analyses.
According to them, Bernstein has continued to work predomi-
nantly at analysing education at the micro level despite his aims to
do the contrary. Even though Harker and May argue that Bourdieu
has been more successful in combining analysis on the micro and
macro levels, they do acknowledge Bernstein’s work on a micro
level.
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Mutch (2003) claims that there are problems when working with
the concept habitus, in particular “at more detailed levels of analy-
sis” (p. 382). This led him to the theories provided by Bernstein.
Mutch argues that Bernstein’s work “offers ways in which we
might connect the rather slippery and vague categories of high the-
ory with the detailed investigation of concrete situations” (p. 394).
One possible way forward in this research process could therefore
be to use both Bourdieu and Bernstein.

Diane Reay (2010) states that when working with identity forma-
tion in educational research and theory context you have to engage
in both micro and macro levels. She argues that “Bernstein can be
utilized to examine micro aspects of identity. Similarly, Bourdieu’s
work can be deployed to explore macro dimensions of identity
formation in schooling” (p. 291). The aim of this thesis does not
primarily concern identity formation; however, the individual’s
dispositions and possibilities are important. Seen from this point of
view, Reay’s argument supports the idea of using Bernstein theo-
ries together with Bourdieu’s. Mutch (2003) argues that the work
of Bernstein and his collaborators supplements Bourdieu’s work in
several ways. According to him, Bernstein elaborates in much more
detail on how unconsciously acquired dispositions and characteris-
tics might be formed. In addition, Mutch brings forwards that
Bernstein considers habitus as a more general concept than the
code concept which emphasises that Bernstein could be used in
more specific school context, in this case the classroom.

Collins (2000) discusses similarities and differences between Bern-
stein and Bourdieu. He argues that both of them are concerned
with theories that contribute to our understanding of social and
cultural reproduction. Moreover, they are both concerned about
how “language is conceptualized as a complex symbolic means
through which knowledge is transmitted and transmuted” (p. 66).
But Collins underlines the fact that there are undeniable differ-
ences. “Bourdieu, for instance, has a more robust account of class
relations in complex societies, while Bernstein has provided more
penetrating, politically-informed accounts of pedagogy in and out
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of schools” (p. 66). However these two differences may prove to be
something I could take advantage of, since this research aims to
understand the relation between class and the accounts of science
education. Bernstein (1975) stated himself after he had been work-
ing in France close to Bourdieu’s group, that their work was com-
plementary. Bernstein states that “whereas they were concerned
with the structure of reproduction and its various realizations, I
was essentially concerned with the process of transmission” (p. 135,
authors italics). Bourdieu (1991) in turn raises criticism of Bern-
stein’s concept of code. He argues that Bernstein contributes to a
canonization of the language of the dominant class when not con-
sidering the social conditions that surrounds the code. This is a risk
worth taking into account, and can be compared with the earlier
discussion about cultural capital that showed the need for reflexiv-

ity.

To conclude, I see possibilities of using Bernstein on a micro level
when making detailed examinations and analysing the school sci-
ence classroom, its processes and activities. I claim that there is an
advantage that Bernstein as a sociolinguist has worked in many
ways on language; something that earlier research has shown deci-
sive in the science classroom and the school science field (see sec-
tion 3.3). Bourdieu’s concepts will be used when elaborating on the
field analysing structures of reproduction and its various realisa-
tions, what is valued in the classroom (through cultural capital)
and how students make use of cultural capital and habitus in the
field. Moreover, Bourdieu’s emphasis of linking the macro level to
the micro level is fundamental for the research issues. In addition,
what could be an advantage when implementing Bernstein in the
research process is brought forward by Mutch (2003). Bourdieu
had focus on the elite classes, where Bernstein in more detail fo-
cused on the middle-class. While this could be discussed, it never-
theless has relevance in a school context often seen as a middle
class institution. I claim, in line with Harker and May (1993) that
“hence the two theories, each with their own trajectory and
agenda, could be seen as complementary where they intersect in the
field of education” (p. 173).
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Bourdieu can give the research process tools to understand the
broader perspective of the picture and its relations to its context,
while Bernstein facilitates a detailed description of the picture.
Working alternately with Bourdieu and Bernstein can give the pic-
ture more depth and perspective, more colours and shadows, giv-
ing more multi-faceted descriptions and analysis. They could have
two functions, and while sometimes blurred, their fundamental
aims are similar. Collins (2000) states that they both emphasise the
reproduction of social hierarchies. Their similarities have also been
noted by Hanrahan (2006) who claims that sociologists and socio-
linguists such as Bourdieu, Bernstein, Gee and Lemke do not accept

explanation of failure being due purely to innate lack of talent
and/or moral fibre on the part of science students. They provide
convincing alternative explanations as to why many students do
not succeed in academic studies, including science, explanations
that have to do with the discourse of science education or the
discourse of academic education more generally (p.9).

According to Hanrahan, both Bernstein and Bourdieu seek other
explanations than talent in science education. They are driven by
the very same aims and share in many aspects epistemological simi-
larities. I claim that this will not hinder the further process nor in-
validate possible conclusions.

3.7 Aims and research questions

The overall aim of this thesis is to contribute to a more complex
and multi-faceted description and analysis of inequalities in educa-
tion with the overarching aim to elucidate social class in the science
classroom. However operationalization of these issues is not easy.
Therefore, building upon earlier research and the theoretical
frameworks, the research will be operationalized through (a) de-
scriptions and analyses of what ways of acting and talking that are
valued or not in the science classroom and (b) how these ways of
talking and acting can be related to social class. The following fig-
ure describes how the aims are divided into operationalization lev-
els:
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Figure 3.1 Aims and operationalization levels

Social class in
the science
classroom

This research
will be opera-
tionalized
through descrip-
tions and
analyses of what
ways of acting
and talking that
are valued or
not in the sci-
ence classroom
and how these
valued ways of
talking and act-
ing in this sci-
ence classroom
can be related
to social class
This is done
through:

An analysis of this specific classroom in relation to a
science education field. Analytical tools:

Field (Bourdieu)

Doxa (Bourdieu)

Code (Bernstein)

An analysis of how this specific science classroom is
organized. Analytical tools:
Classification, strong/weak (Bernstein)
Framing, strong/weak (Bernstein)
Triadic dialogues (Lemke)
Regulative discourse (Bernstein)
Instructional discourse (Bernstein)
Vertical discourse (Bernstein)
Horizontal discourse (Bernstein)

An analysis of what and who is valued and important in
this specific science classroom. Analytical tools:
Habitus (Bourdieu)
Cultural capital (Bourdieu)
Recognition rules (Bernstein)
Realization rules (Bernstein)

Building upon earlier research and the operationalization levels fol-
lowing research questions are developed and will guide the further

process:

1. How is this specific science classroom situated in the field
of science education (through foremost the concepts field,
doxa, and code)?

2. How is this specific science classroom organised (through
foremost the concepts classification, framing, instructional
and regulative discourses, vertical and horizontal dis-

courses)?

3. What are valued and important in this specific science
classroom (through foremost the concepts habitus, cultural
capital, recognition and realization rules)?
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4. METHOD AND METHODOLOGY

4.1 Introduction

This chapter focuses on descriptions of the gathering of data and
the analytical process. In addition, the chapter aims to reflect over
crucial steps and decisions that are made in these processes. Ehn
and Lofgren (2010) argue that elaborating on and investigating
tensions between, for example, culture and society or individual
experiences and general structures is one of the most important re-
search tasks. Through the theoretical and analytical tools, this re-
search process takes into account these tensions. Therefore, this
chapter also aims to elucidate the processes when working with the
intertwined relationships between the micro level, e.g. the class-
room with its students, activities and practices, and the macro
level, e.g. society with its structures. Consequently, the data that I
need to investigate the research questions could not be understood
through data produced from a classroom only. It is placed in a cer-
tain context, a field. Seen from this view, what has been presented
in earlier chapters regarding the science field is important as well.
However, this chapter focuses on the production of the data in a
classroom with an ethnographic approach.

4.2 Ethnographic approach
The research process undertaken has in many aspects been inspired

by an ethnographic approach. However this needs to be discussed.
For example, an ethnographic research process questions the aims
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and the guidance from theoretical frameworks. An ethnographic
process more often goes into a field with the aims of producing
new knowledge and theories, rather than to build upon previously-
existing theories. Ethnographic researchers more often, rather than
collecting data, produce knowledge and “storied versions... [that]
reveal, interpret and represent every day encounters, which ethnog-
raphers sometimes use in order to develop new education theory”
(Beach, 2005, p. 1). Seen from this perspective, the research proc-
ess that has been undertaken is not core ethnography from the be-
ginning to the end. However, Wolcott (1990) claims that “without
some idea of what you were up for, you could never had set out for
your research site in the first place or known what to look at once
there” (p. 60). According to Wolcott, what has been carried out in
this particular research could be denoted as micro-ethnography
“giving emphasis to particular behaviours in particular settings
rather than attempting to portray a whole cultural system ... [with]
narrowed focus and manageable objectives” (p. 64).

Power (1998) who like me used Bernstein as a theoretical frame-
work claimed that the kind of research she undertook had “some
distance from the ‘grounded theory’ approach that is often seen as
the distinctive feature of ethnography” (p. 13). Similar to me, she
did not start out from tightly-framed hypotheses but had theories
she wished to address. According to Power, this made it possible
“to construct empirically grounded and theoretically informed
connections” (p. 25). There was a risk that the research project
that I have undertaken, in relation to ethnographic methods, could
be seen as over theorized. One way to addresses this problem is
discussed by Marcus (1998) who argues that ethnographic research
projects “that are heavily motivated by and cast in culture theory
terms must be allowed to ‘breathe’, especially in terms of their de-
scriptive accounts of things, before the theory kicks in. ... Other-
wise, why bother with the arduous sweat of fieldwork?” (p. 18).
Therefore when presenting my data I have tried to let my descrip-
tions “breathe” in relation to the theories (see further discussion in
chapter 4.6). In addition, bearing in mind my former role as a sci-
ence teacher, the theoretical framework that guided the process
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was important since it prevented me from different kinds of blind-
ness and self-confirming research (Power, 1998). It has been struc-
tures that guided my research and helped me stay focused during
fieldwork (Wolcott, 1990).

When going into the field, stating the fundamental aims of an eth-
nographic process has been important. It has helped me to focus on
and study people and social phenomena in a natural context
(Esaisson et al, 2003). School and classrooms are messy places and
ethnography is, according to my interpretation, interested in these
messy places and to record and present “the ‘nitty-gritty’ of every-
day life, of how ’the meat is cut close to the bone’ in ordinary cul-
tural practices (Willis and Trondman, 2002, p. 398). Like Carlone
(2002), T “wanted to understand both explicit and tacit cultural
knowledge that guided the participants’ actions and beliefs” (p.
312). I wanted to see both what could be seen and said but also
what was implicitly brought forward. An ethnographic approach
help me to set focus on the common, on what was considered
normal, on the sometimes unintentional, hidden, and the taken for
granted (Ehn and Lofgren, 2010). Producing this kind of data often
implies that the researcher “participates, overtly or covertly, in
people’s daily lives for an extended period of time” (Hammersley
and Atkins, 1983, p. 2). I did not attend this particular classroom
for a long time; however, the time factor might not be crucial and
has been discussed by for example Beach (2005) that claims that
“in itself time is irrelevant. It is how the time is used in order to be
familiar and trustworthy that is important” (p. 5). I argue that my
former role as science teacher has been important in this case, since
it has helped me not only to become familiar very quickly but also
trustworthy in the relation to the students and the teachers (further
discussed in 4.4).

Whatever label that could be applied to my research (Wolcott,
1990), ethnography as a method has inspired it, above all its meth-
ods of producing data. The ethnographic approach did not delimit
what kind of data that was valid: glimpses, gestures, field notes,
questionnaires - all these are things are data that helped me under-
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stand the issues addressed (Power, 1998). One aim was also to do
video recording when producing data (as one way to examine more
deeply the events in the classroom). However, the students opposed
that, and I conceded to their wishes. Instead the field notes with
their pictures, drawings and the notes became even more impor-
tant. Not least, the ethnographic process has also been a support
when presenting the data. I have tried to present them “in ways
that produces the maximum ‘illuminations’ for the readers” (Willis

3

and Trondman, 2002, p. 39) and I have constantly borne in mind
that “ethnography and theory should be conjoined to produce a
concrete sense of the social as internally sprung and dialectically
produced” (p. 39).

4.3 Producing data

The data was produced in the spring semester of 2010 at a com-
pulsory school with most students having Swedish background.
The school was situated in a small town with approximately
10 000 residents. The study was carried out in a year eight class
with students aged fourteen and fifteen. The students were fol-
lowed during a five week unit on physics (mechanics) and some
additional lessons on technology!. Class 8D, consisted of twenty-
one students. Eighteen of them agreed to participate in the research
and were included. The remaining three students either declined to
participate or did not fill in the consent form and were therefore
excluded from this study.

The teacher was contacted in the autumn of 2009. During the first
visit, it was decided to conduct the research in one of her classes.
We decided that I could attend the class during the unit on motion
and mechanics in the following semester. Contact with the princi-
pal was taken and I made an agreement with him to collect data in
this particular school. When meeting the class the first time I intro-
duced myself and the research. I asked for the students’ and their

'"Technology in this school was taught by the science teacher, often seen as a part of science educa-
tion. The timetable designated Science, meaning that the students had physics, biology, chemistry or
technology. The different subjects were usually taught in units of 3-5 weeks.
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parents’ written permission (Appendix A, B). On this written con-
sent form, each student and their parents were able to give me their
approval to be a part of the research. The students agreed to be
audio-recorded but not video-recorded. When starting the time in
the class, an observation template and observation guide (Appen-
dix C) were used. During the science lessons I recorded, collected
student work, wrote field notes. In addition a questionnaire (Ap-
pendix D) was carried out. During other lessons I interviewed the
students. Immediately after every lesson I recorded short reflections
of my experiences, feelings or incidents in the classroom.

There are no clear answers regarding how to produce data (Denzin
and Lincoln, 1994). Corresponding with my theoretical frame-
work, the ethnographic approach directed what was needed to an-
swer the research questions. I have seen the time in the classroom
as a part of the research process, with an intense communication
between the data and the theoretical frameworks where I produce
“empirically grounded and theoretically informed connections”
(Power, 1998, p. 25). One example of this is the analytical diary
that I wrote during and immediately after the data gathering pe-
riod. It was filled with excerpts and notes from the observations,
reflections and comments from supervisors, colleagues and peer-
reviews of conference papers. Into this I inserted theoretical asser-
tions and questions - for example, signs of a certain cultural capital
or what the teacher seemed to attribute value to. It could also be
short episodes with brief analyses of what the student realised or
recognised in this particular episode. In this way, the diary became
an important first step when starting the analysis. Writing every-
thing down (observation template, analytical diary, field notes and
transcripts) does not only reflect the way I worked, it also became
a useful help in reviewing the data and the analytical process.
Moreover, the analytical diary and the careful bookkeeping made
transparency possible.

The classroom and the school were in themselves - and belonged to

- complex fields that were difficult to grasp and understand. Many
things happened simultaneously, on diverse levels and in different
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ways. For example, when the students were doing laboratory work
in groups they wrote, arranged materials, communicated with
friends and teacher, laughed, discussed, shouted. They looked at
the whiteboards, at their instructions, someone went to the toilet,
others used mobile phones, they teased each other and taught oth-
ers. The classroom (as well as each and every student) communi-
cated with and consisted of myriads of activities, words, events,
feelings, expressions. Through the ethnographic methods it was
possible to catch glimpses of this “nitty-gritty”, messy everyday
world while remaining focused on my aims. In addition, this in-
creased the reliability of the data, studying the very same students
or activity from different perspectives, giving me careful descrip-
tions from altered angles (Denzin and Lincoln, 1994).

Table 4.1 Overview of produced data

Observations: 14 lessons including field notes

Recordings: Interviews with 17 students, totally approx 6 hours; Interview
with teacher, approx 43 mins; 37 recordings of groups during
lesson, approx 21 hours; 14 short reflections, approx 59 mins

Written material: From students: 8 laboratory reports; 33 written tests, pre-
pared and unprepared; 17 pieces of students’ own written
assessment Mechanics; 13 pieces of students own questions
to be used in a class competition (some worked in pairs); 14
reports from “Building a car”-project; 14 assessments from
“Building a car”-project; 17 questionnaires
From the teacher: Time table; Laboratory matrix (included for
example information on what goals and knowledge objec-
tives to reach on different levels when doing laboratory
work); Assessment matrix (included for example information
on what goals and knowledge objectives to reach on differ-
ent levels in the unit Mechanics Il); Local curriculum Mechan-
ics 1l, “Mekanik Il, NO sa 8, mal for denna skola”; 7 different
hand outs: “Vad vet du om rorelse. Vad vet du om kraft”,
”Laboration faller alla foremal lika fort”, “Larares samman-
fattning av Vad vet du om rérelse. Vad vet du om kraft”, ”Sex
fragor om friktion etc”, ”Rakneuppgifter”, “Upptack en
havstangslag”, "Teknik, bygg en bil”; Written test Mechanics
Il; Teachers planning for Mechanics Il; New plan for rear-
rangement of students, photo of the class, student list; Au-
tumn 2011: List of final grades list year 8; Spring 2012: List of
school-leaving certificates, year 9
Other: Article from local Newspaper discussing the premises
of the school and the general achievement level of the stu-
dents in the school; Statistical reports from SCB and The
Swedish National Agency of Education




Observations, field notes and recordings

Corresponding with the aim of this thesis to describe and analyse, I
used observations as one way to produce data. The overall purpose
with the observations was to observe “the characteristics of an in-
dividual unit — a child, a clique, a class, a school or a community”
(Cohen and Manion, 1994, p. 106). The observations were fore-
most carried out in 8D’s science classroom where the students usu-
ally were seated in eight groups of two or three at large desks. The
observations were undertaken foremost from sitting at a chair in
the back of the classroom. From that position I was able to follow
what happened everywhere in the classroom. Through gathering of
student work and recordings (often two or three per lesson), I
could follow group discussion afterwards.

Patton (1990) argues that there is no universal description of how
field notes should be taken. With inspiration from other research-
ers (Scherp and Scherp, 2010; Esaiasson, Gilljam, Oscarsson and
Wangnerud, 2003) I choose to write field notes in an observation
template (Appendix C). It helped me to remember where the stu-
dents were seated, activities, and the different recordings. The field
notes included content from the white board and what the teacher
wrote and drew there. In addition, sketches of demonstrations that
the teacher carried out and how the students performed their labo-
ratory work were included. Moreover, the field notes helped me to
see nonverbal communication such as raised hands or nods from
the teacher. The observation template therefore became an impor-
tant part of studying and structuring my data both during and after
the data production. For example, before every lesson I looked
back at the observational guide from previous lesson. There could
be students that I unintentionally had missed (I am also part of the
society and the hidden, taken for granted struggles and patterns) or
if there were groups of students that for some reason needed extra
focus or additional questions. On several occasions, I had to
change my plans or take into account new perspectives for the
forthcoming lessons.
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I never felt that the students were disturbed by the recording de-
vices, which were small mp3 players. Sometimes they used funny
words or a joke, but usually they seemed to forget about the mp3
and as far as I can assess, acted normally. Nevertheless, the pres-
ence of the recording devices must be taken into account (Nilsson,
2009). T cannot state with absolute certainty whether or not their
use altered the situations or the dialogues.

Student work and hand outs were added to the field notes and the
recordings. For different reasons I have not been able to collect a
complete set of all student work from all students. Sometimes I
have asked them several times and reminded them, but in the end I
decided that a good, smooth relationship with the students was
more important and preferred not to nag them. The student work
and hand outs were borrowed and copied from either the teacher
or the students. Much of the student work includes teacher’s com-
ments and assessments.

Interviews

The interviews with the students were conducted during lessons
other than the science lessons. They were individual interviews and
they were audio recorded. The interviews took from ten minutes
up to approximately thirty minutes to conduct. Some interviews
were hard to get going and the students seemed impatient. Other
students I almost had to stop. A semi-structured interview guide
was developed (Appendix D) as discussed by for example Patton
(1990). If the format was inspired by Patton, the content of the
question was inspired of researchers such as Bourdieu (1990),
Broady (1985), Mills (2008), Reay (1995, 2004), and Zevenbergen
(2005). When asking questions related to science I have used inspi-
ration from for example Hagerfelth (2004), Jakobsson (2001), and
Mortimer and Scott (2003). Therefore, similar questions found in
the interview guides devised by the above-named researchers can
be found in mine. The semi-structured interview gave me the op-
portunity to ask systematically each and every student similar ques-
tions and simultaneously follow the students in their answers. The
aim of the interviews was above all to be able to study and dis-
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cover more about the students’ backgrounds, goals and expecta-
tions about the future, their thoughts about science and their
thoughts about was going on in the classroom. However, as Cohen
and Manion (1994) state, interviews should be complemented with
other methods of gathering data. The interview was not the only
way to find answers, but rather a help finding pieces of a larger
puzzle.

The interview with the teacher was made a couple of weeks after
the unit on physics and technology had ended. A semi-structured
interview was used, inspired by the research mentioned above.
Similar to other methods of gathering data, the interview with the
teacher gave one (albeit important) angle. Seeing her in action also
provided me with valuable information.

Questionnaire

There were various reasons for conducting a questionnaire (Ap-
pendix F). Firstly, I wanted to gather basic information about the
students that could also give me an overview of the students’ back-
ground. Secondly, I wanted to gather information about the stu-
dents with different methods in order to validate the received in-
formation and use a method that could complement interviews and
observations. In the decision to use a questionnaire I have also
been inspired by the way Bourdieu (see e.g. Bourdieu and Passeron,
1990) worked and performed research, often using both quantita-
tive and qualitative methods.

With inspiration from Esaiasson et al (2003), I used almost identi-
cal question as the PISA study unit that investigated students’
backgrounds, perceptions about science and future. This gives me
the possibility in the future to compare the students I studied with
a much larger population. However, some questions not relevant
to this study were taken away and some were added; some of the
questions in the questionnaire were similar to those in the inter-
view. The final questionnaire concerned amongst other things the
students’ background, their parents’ socioeconomic status, their
thoughts about science, school and homework.
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The questionnaire was completed in a computer classroom under
my supervision. This particular questionnaire was constructed by
me and opens only for the students participating in this research.
The students answered the questions in Artologic, a web based
program. The answers from students were exported to the Statisti-
cal Package for the Social Sciences programme (SPSS) as well as to
Excel spreadsheets which enabled further analysis and an overview.

In the interview situation I was able to ask following up questions
which showed that their answers in the questionnaire was surpris-
ingly often problematic and contradictory to the answers in the in-
terviews. Nevertheless, when trying to understand the students’
backgrounds I have carefully used the questionnaire together with
interviews, as well as statements from the classroom, students or
the teacher. The validity of the PISA questionnaires — particularly
those regarding students’ backgrounds - must however be strongly
questioned.

Short reflections

Immediately after each visit to the classroom, I made short audio
recordings about my experiences there. The recordings often in-
cluded information or experiences from the small talks that I usu-
ally had with the teacher after each lesson. They were transcribed
and added to other transcriptions. For example they helped me af-
terwards to relive the feeling I had when I left the classroom each
and every lesson. The classroom gives you an infinity of experi-
ences, some hard to write or pin down observationally. It can be
communicative patterns, students’ gestures, a glimpse, something
that for some reason attracted one’s attention. Sometimes these
needed to be checked on or given a new angle of approach. How-
ever, what I discovered when analysing these short reflections was
that there was often something else beyond what was seen immedi-
ately. For example, the way the girls talked and acted during the
lessons: further analysis showed different pattern than those I saw
at first. In this way, the reflections showed me that a well-founded
analysis and focus was crucial for my aims. Things are very seldom
what they look like at first glimpse with me as the only filter. The

96



reflections were crucial in the first step of the analysis, helping me
to take the first step beyond what was taken for granted, the hid-
den and the unconscious, giving me (together with the analytical
diary) an analytical point of departure.

4.4 Considerations

The overall aim of this thesis is to contribute to a more complex
and multi-faceted description and analysis of inequalities in educa-
tion. My view is that the research that I have undertaken is part of
an on-going discussion in sociology of (science) education with the
possibility of giving further explanation and description that could
deepen the understanding of these complex issues. There is no aim
to generalise the findings or prove statistically what has been going
on in this particular classroom and with these students. Therefore
the number of students is not important. Important though was the
students’ Swedish background (or other, however similar ethnic
background) in order to be able to focus on social class.

I have chosen to collect data in a physics classroom. There are two
main reasons for this. Firstly, physics is considered to be one of the
subjects where most students fail (in terms of grades). Secondly,
this subject is considered (as shown in chapter 2.3 and 3.3) to be
strongly influenced by its sociohistorical legacy. The way it is por-
trayed and valued in the classroom as well as in society has large
implications for those who fail or succeed. It is therefore a subject
that needs closer investigation.

The numbers of students are not important, but why did some stu-
dents choose not to participate in the study? Could it be that these
students came from a lower social background and/or had prob-
lems or reasons that caused them to forgot or ignore the consent
form? I have no evidence whatsoever. This is a problem - probably
not only in my research - and I suspect that this is a general diffi-
culty in many studies, yet seldom discussed. However much I
should like to, there is no ethically sound way to bring in these
students into the survey. Have I lost students that could give even
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more nuanced descriptions and knowledge to the research ques-
tions?

I chose to work in the compulsory school! since I wanted to meet
different kinds of students, rather than in an upper secondary class
where choices and distinctions have already been made (see for ex-
ample Svensson, 2001, 2006). In Sweden, eighth-graders are mak-
ing their choices and there was a chance to hear the thoughts from
all kinds of students. Moreover, year eight is the first year when
students receive grades in Sweden”. Regarding science education, in
year eight the science subjects in Sweden are often clearly charac-
terised and classified which means it is easier to identify character-
istics and features.

Another consideration was my former role as a science teacher. I
want to emphasise that this role as a former teacher actually gave
me more room to manoeuvre which in turn gave me even greater
possibility to reach further in the ethnographic research process. 1
could enter the teacher’s staff room knowing what was needed to
be accepted there. I claim that as a researcher with a background in
teaching there are ways of making use of one’s knowledge about
the language, dress codes, ways of standing, walking in the class-
room, in the corridors. You have an understanding of curricula,
timetables, the premises and - not at least - everyday life and how it
affects the students and teachers. This could be a negative thing,
clouding what is important and what is embedded (Bourdieu and
Waquant, 1992). However, always bearing in mind a reflexive ap-
proach, I claim that it has been a resource and strong advantage in
this research process.

Throughout the research process I have followed the ethical rules
devised by the Swedish Council for Research in the Humanities
and the Social Sciences (Vetenskapsrdadet, 2002). The students,
their parents, teachers and principal were informed before partici-

'Private schools are not yet common in Sweden and students from differents social classes can often
be found in the very same school or class.
*At this particular time students were given their first grades in year eight.
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pating and the information to the parents and the students con-
sisted of information about me, the research, as well as anonymity.
The students were also reminded about the anonymity during the
process such as in the interview situation. When returning to the
classroom some weeks after the study, I showed the students the
conference paper based upon some of the research I had done in
the classroom. They could see with their own eyes that student
work and dialogues were anonymous. Likewise, the students’ iden-
tities are hidden in the excerpts and so are places and contexts. As
the students participating in this study were young, parents’ writ-
ten permission was obtained. In addition, I wanted the students’
written approval. If the parents and/or the students did not ap-
prove or if they did not reply, they were not included in the study.
Most of the parents agreed to allow their child be video-recorded.
However, the students did not approve of being video-recorded
and consequently, this method was not used.

4.5 Processing the data

First phase of the analysis

In many respects, the first phase of the analysis is processing, ar-
ranging and structuring the data. Nevertheless, from the moment
one enters the classroom an analysis, has started. I therefore denote
this first phase as a part of the analysis (Arvastson and Ehn, 2007).
As described earlier, the short reflections were one way to start the
analytical process. In the beginning, I also kept an analytical diary
in order to keep track and capture my thoughts, critical incidents,
etc. when going through the collected data. The analytical diary
became a dynamic paper which brought together the first initial
analysis. However, the large amount of data needed to be struc-
tured and organized in order to be manageable. The first phase of
the analysis therefore aimed to get an overview of this specific sci-
ence classroom and the students.

Starting from the beginning of the unit on Mechanics, a number of

the lessons were transcribed. Every lesson usually had two or three
versions, depending on activities. When the two or three transcripts
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were finished T merged them all into one file, which gave a good
overview of what had been going on in the classroom, both from a
teacher perspective as well as the student and group perspective.
With inspiration from Lemke (1990), Mortimer and Scott (2003),
and Mehan (1979) the lessons were divided into episodes in order
to be able to study different and smaller sections of the lessons. Af-
ter that, I started the analysis using five lessons. Further lessons
were not added until the analytical procedure was more developed
and I could more easily use the analytical tools on the data.

Like the lessons, the interviews were transcribed. At approximately
the same time, the questionnaire answers were exported to SPSS
and excel sheets. All the student responses were collated in one ex-
cel spreadsheet giving a good overview of, for example, the stu-
dents’ backgrounds and their differences and similarities. Data
from this overview was for example used when describing the stu-
dents (similar is done by for example Ambjoérnsson, 2003), their
relation and interest in science, their socioeconomic background
and consequent differences and similarities.

The initial phase of processing the data was made entirely in Swed-
ish. As stated by Nilsson (2010): “to translate naturally-occurring
talk is a difficult task ... the translations will not exactly corre-
spond to the original meaning or form” (p. 56). There are words
that are hard to translate. For example, the word you has two
translations in Swedish: it could be you in singular (du) or you in
plural (ni), which is an important difference. Another way to solve
this problem was to have the excerpts checked by English speakers
that were familiar with both a Swedish and English school context
as well as educational research. In addition I have kept the original
phrases from the students and the teachers (as well as myself) in
the results chapter to increase authenticity (Cohen and Manion,
1994, Denzin and Lincoln, 1994).

Second phase of the analysis

If the first phase of the analysis was driven by an aim to get an
overview of the data, the second phase was even more strongly
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driven by the research questions and inspired by ways used by a
number of researchers in performing their analyses. One example is
Bernstein (1975) who asked for an analysis performed in different
steps:

I shall first examine the culture of the school. ... And I shall try
to establish what this school culture is transmitting to the pu-
pils. ... Second I will classify different kinds of family settings in
terms of a family’s perception of the school culture; how they
regard it, see it and understand it. Third I shall consider various
ways in which a pupil may be involved in the school and the
forms of its transmission may shape the child’s involvement in
his role as pupil (p. 37).

In order to understand the larger picture, he divides the analysis
into three steps. A similar approach can be found in the research
done by Zevenbergen (2005) who has used both Bernstein and
Bourdieu as theoretical frameworks. Working in sections, she first
describes the practices of the field “whereby particular aspects of
mathematics practice (assessment, curriculum, classroom ethos,
teaching) are identified by the students as contributing to the con-
struction of their views and dispositions towards school mathemat-
ics” (p. 612). Secondly she inserts the concept of habitus in the
data, correlating it to the field.

Mills and Gale (2007) state that at the first level, crucial relation-
ships between education and the political and economic systems of
society can be found. At the second level, education can be seen as
a field made up by agents and institutions (students, teachers, and
staff) that have different positions and value in the field. At the
third level, habitus could be found with its dispositions that corre-
spond with the field from the individual student and (ultimately the
family). They conclude that in the production of knowledge “it is
important not to consider one level without also taking accounts
the other two. However, it is not always methodologically possible
to present analyses on each level simultaneously. To some degree
they have to be separated” (p. 441).
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The second phase was strongly driven by the research questions
and inspired by the research presented above, performing the sec-
ond phase in levels. In the end the aim was to see a complete pic-
ture that says something about social class in the science class-
room. However progressing straight to the aim from the data (even
though structured in first phase) was difficult. Instead, I worked
closely with the research question and the analytical tools looking
at different levels. The research questions and their relation with
the analytical tools can be described in following table which also
shows the three levels.

Table 4.2 Overview of the second phase of the analytical process

RQ1 Analysed how this specific science classroom was situated in
the field of science education

Analytical tools Field
Doxa
Code

RQ2 Analysed how this specific science classroom was organized
Analytical tools Classification strong/weak

Framing strong/weak

Triadic dialogues

Regulative discourse

Instructional discourse

Vertical discourse

Horizontal discourse

RQ3 Analysed what and who was valued and important (or not)
in this specific science classroom
Analytical tools Habitus
Cultural capital
Recognition rules
Realisation rules

In the beginning, the second phase was carried out in the episodes.
When describing the episodes I used the concepts of classification
and framing, instructional and regulative discourse (RQ 2). An epi-
sode could, for example, be weakly classified due to the fact that
the teacher has used content from other subjects. The episode
could at the same time be described as weakly framed due to lack
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of criteria or a student-controlled dialogue. Dialogues were also
analysed and studied with the help of Lemke's way of looking at
communication patterns. For example, was there a triadic dialogue
and how could it be understood through instructional and regula-
tive discourse?

Thereafter, episodes with similar pedagogies (such as strongly
framed) were collated and compared. When doing this work it be-
came clear that there were certain activities and practices that were
more diverging, functioning more distinctively than others, making
stronger impressions on the students for different reasons. For ex-
ample, when comparing episodes that were strongly classified with
weak framing, I found that many students lacked recognition rules
(RQ 3). They could not understand the regulative discourse and
therefore could not understand the pedagogy that was undertaken.
Therefore, while working with RQ 2, I worked with RQ 3 and the
students at the same time. Were there students who owned recogni-
tion and realisations rules for this particular episode and activity?
Which students, and how did this become evident? What was their
relation to the teacher and to each other? Similar procedures were
carried out when looking at laboratory work, with different out-
comes, however.

I claim that in order to be able to understand the interpretations
and analysis made in the different levels in the result chapter, the
descriptions of the students were important. These descriptions
could be seen more as “presentation of the cast”, the actors in this
game or field and as such placed in the first result chapter. Looking
back at earlier chapters (2 and 3), a number of things have
emerged as important to bring forward in the description of the
students (here briefly and somewhat roughly described and sepa-
rated). Firstly (1), in the students’ descriptions, their socioeconomic
background was described. This gave one piece of the puzzle in
understanding cultural capital and habitus and also which students
had similar social and economic conditions and experiences (see
for example Turmo, 2004, Marks et al, Bourdieu, 2010). Secondly
(2), their interest, in education in general and in science in particu-
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lar, was brought forward. I connected this to expressions such as
where a student “feel at home”, where you feel you have the neces-
sary talent, where feel secure in what you are doing. It could also
be the opposite, where you do not feel at home, like “a fish out of
water” (see for example Bourdieu, 2010). Thirdly (3), in relation to
interest, students’ thoughts about their future and what they would
like to do were described. This, in combination with interest gave
one link to what kind of (dis)positions and vision they (and their
parents) had for themselves in the future (see for example Bourdieu
et al, 1992; Bourdieu 2010; Mills, 2008a). Fourth (4), in the de-
scriptions of the students, their relation to each other has been
taken into account. This has been done in order to understand
their a) status and social rank (Bourdieu, 2010), b) their spielraum
(Roth and Tobin, 2001), and c¢) how the students and teacher as-
cribed each other with (similar) properties, features or effect of this
(Bourdieu, 2010). Finally (5) the descriptions of what the students
knew about their parents’ thoughts about the school and their fu-
ture were brought forward. In relation to this, their thoughts and
how they relate to school has been important (Bernstein, 1975). In
the final descriptions however, there have been focuses on what
becomes important in relation to the following practices and activi-
ties. Consequently, bringing forward a coherent story has been
more important than describing all the details and gathered data.

Like many other researchers, one of the most challenging proce-
dures in this process was to establish the concepts habitus and cul-
tural capital, when elaborating on RQ 3. Reviewing the theoretical
framework and earlier research has been crucial. For example,
when trying to establish habitus and setting this into relation with
social class, T have looked for moments or incidents in the episodes
when student expressed or showed a “feel for the game”. I have
noted if they acted as if they were comfortable. Did they express
unfamiliarity? What did they say about their own talent and inter-
est? When did they express that they were not gifted or that they
didn’t understand? What did others (teacher, classmates) state
about the students? How were they valued and assessed? However,
habitus, cultural capital, recognitions and realization rules (con-
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cepts that will be used when analysing the students in relation to
the specific context) cannot be understood and analysed without
their specific context (RQ 1) and in specific activities and practices
(RQ 2). The levels are always intertwined and connected even
though they have been differentiated in levels. In the end though,
the analytical outcomes from the levels are presented as one story.

4.6 Presenting the analytical outcomes

How is it possible to present data “in ways that produce the
maximum ‘illuminations’ for the readers” (Willis and Trondman,
2002, p. 39)? How is it possible to produce “a concrete sense of
the social as internally sprung and dialectically produced” (p. 39)?
This is not easy. Nevertheless, with inspiration from e.g.
Ambjornsson (2003) that launches from her results chapters with a
description using few analytical tools, I have chosen to begin the
results chapters and their subsections with descriptive parts where
few or none of the analytical tools are brought into the text. These
parts are thereafter followed by sections where the analytical tools
were introduced. I have seen an advantage in first describing the
practices, activities, students and then adding the analytical tools.
By doing this I aim to “describe and explain very complex realities
in fairly plain terms before clearly distinct theoretical framings, in-
terests, and critiques ... before the theory kicks in” (Marcus, 1998,
p. 18). It has been a way to let the produced data ‘breathe’ in rela-
tion to the analysis and at the same time let the readers ‘breathe’
with the data (Marcus, 1998). Doing this has also been important
trying not to fall into normative interpretations and make it possi-
ble for me as well as the reader “to construct empirically grounded
and theoretically informed connections” (Power, 1998, p. 25).

In the result chapters the analysis and the study of the different lev-
els were brought together into one story. One aim to do this was to
avoid deterministic statements; rather to show processes, a fluid
correlation between e.g. the room and room to manoeuvre, be-
tween social class and the science class. I saw a risk when writing
the result chapter that too much focus on the individual student
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would cause deterministic interpretation. Like Backman (2003), I
did not primarily want to create understanding about the students
as agents, rather as agents in processes. The descriptions of the
students are there not to show deterministic relationships; they give
flesh and blood to the processes. In the end, the aims of the result
chapters was not to generalize or to show one definitive, complete
picture, “ethnographic truths are ... inherently partial — committed
and incomplete” (Clifford, 1986, p. 7) but rather to show prac-
tices, activities and students that could deepen our understanding
of social class in the science classroom.

When presenting the dialogues, the aim has been to keep all origi-
nal phrases as well as translations. It has also been an aim to pre-
sent the dialogues as authentic as possible. However, when over-
lapping between speakers was minimal it has generally been disre-
garded and taken away (such as “yes” or “mm?”) in the excerpts.
Following transcription, a legend (with inspiration from Hanrahan
(2006) and Willis (1977)) has been used when presenting the dia-
logues:

<

- bold type represents emphasis;
> refers to a citation the student makes, such as reading
from a book or a white board;

- ( _ ) refers to something that the students and/or the
teacher do, such as laughter, a gesture or a use of specific
voice;

- [ _] refers to words that could not be deciphered, such as
inaudible words, or short explanations inserted by the
author;

- ... pause;

- (...) material edited out;

- (*) from field notes, not transcription

In the following three chapters the results of the research process
will be described. Chapter five sets the scene and describes and
analyses the students and the teacher, the classroom and its con-
text. The sixth chapter focus on the science dialogues, i.e. science
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as a communicative subject. The subsequent chapter focuses on
science as a practical subject and laboratory work.
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5. ON THE FIRST FLOOR

5.1 Class 8D

This year, Westvillage compulsory school had five classes in year 8;
one of the classes is 8D. In following chapter, the class, the class-
room, the teacher, the school, and Westvillage School will be de-
scribed and analysed. Of the twenty-one students in 8D that Carin
teaches, eighteen students were included in the study. Seven' of
these students will firstly be described in order to represent some of
the important actors in the classroom.

Joshua — doing the right thing

Joshua is a frequent participant in classroom dialogues and often
contributes with questions or answers. Carin thinks Joshua is
achieving well in the classroom, but he is not performing well in
written tests which surprises both Carin and Joshua’s parents.
Carin says that “you never really know with him, [Joshua], but he
1s struggling on” (“Man vet inte riktigt med honom [Joshua] men
han kimpar pa”). According to one of Joshua’s classmates, Joshua
is one of three students that Carin has deliberately placed with
classmates often ascribed as low-status. Joshua is one of the stu-
dents often consulted by Nicholas and Matthew for a calculation
or an answer. When the assignment is to build a car, Nicholas and
Matthew repeatedly ask Joshua if he wants to join them. Despite

'The following persons will not be presented in detail but nevertheless participate in the study:
Michael, Benjamin, James, Connor, Jack, Molly, Emily, Charlotte, William, Danielle, Amy.
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this, Joshua often works by himself and often chooses to do exer-
cises and laboratory work by himself.

Joshua dreams about making money and wants “a job with a good
salary” (“ett jobb som man tjinar bra pa”) or “if you are lucky
you might sell some [photos]” ("har man tur si kanske man kan
salja nan [bild]”). Joshua is interested in photography, but he
thinks however that it would be nice to have photography as a
hobby and that “you have a job from morning until afternoon”
(”sen har man ett jobb frin typ morgonen till eftermiddag?”). It
doesn’t matter what kind of job, according to Joshua. They have
not spoken a lot at home about his future and Joshua doesn’t
know what his parents think about his future. Joshua says he
wants to follow in his father’s footsteps and become a manager,
even though he does not know if it is fun or what the job entails
exactly. Joshua states: “ Well fun... I don’t know but, I don’t usu-
ally stay with him so I don’t’ know what he does exactly” (”Oh,
kul och kul det vet jag inte men, ja jag bruka inte va med han. Jag
vet inte vad han gor precis”).

According to Joshua, it is his father that helps out with homework;
“usually he knows a lot” (“han brukar kunna mycker”) Joshua
states. If Joshua does not understand something he “usually goes ro
the Internet and checks facts first and if I don’t find it I ask my
dad” (“gd in pd interner och kolla upp fakta forst sd om jag inte
hittar sd frdgar jag pappa”). Joshua seldom consults his friends in
the classroom. Joshua says of his friends:

Joshua: Some of them are... well, they don’t bother me. No, 1
am not distracted if somebody’s carrying on or something like
that. And they don’t really help me either, well they are...

Anna: Yes, but you go your own way in some way? {(...)
Joshua: Kind of. Yes. It feels better, just, yes, it feels safer that
way.

Anna: Yes. Safe for your grades, or?

Joshua: Yes. It depends on how much I understand ... a lot.

Joshua: En del ar vél. De stér mig inte. N4 jag stors inte av om

ndn haller pa eller sant. Och dom hjilper mig inte direkt s4,
dom ar vl ... ja.
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Anna: Ja men du kor ditt eget race lite? (...)

Joshua: Typ. Ja. Det kdanns battre sa att bara, ja det kanns sak-
rare sd.

Anna: Ja. Sikrare for ditt betyg eller?

Joshua: Ja. Beroende pd hur mycket jag forstar ... Mycket. (Ex-
cerpt 5.1, interview with Joshua)

Instead of consulting his friends he works by himself or asks the
teacher. Joshua thinks that “if you have a really good teacher who
explains things in a good way that’s great” (“om man har en rik-
tigt bra lirare som férklarar bra sa ar der ju jittebra”) and con-
versely “then it's worse, then it’s better if they give you something
to do” (“d4 ar det ju simre, d4 ar det battre med uppgifter”). He
says that if he were the teacher he would talk things through, use
the whiteboard a lot and then let the students take notes.

Joshua wants to continue to upper secondary school in one of the
larger cities, even though he doesn’t know what kind of program
to choose for the moment. What motivates him to try to get good
grades is the chance “ro get into an upper secondary school that
you need good grades ro ger into” (“der ar der arr komma in pd
gymnasium som man behover hogre betyg pi”). Even though
Joshua thinks it is important to study science, he says that he is not
especially interested in it. He does not want to work with some-
thing that has to do with advanced science. Despite this, he is often
involved and committed in various practical tasks and dialogues in
the classroom. For example, during a project when the students
build a car, Joshua wants to get the very best grade and says to his
classmate “ We’ll bloody well get PWSD' on this one!” (“Vi ska fan
ha MVG pi derta!”). In the end he gets PWD+ (VG+), the best
grade of all awarded to students doing that project.

If Joshua seeks to work by himself, Lucy on the contrary always
wants to work with her friends.

! PSWD= Pass with special distinction, highest possible grade at that moment in the Swedish
educational system. There is also Pass with distinction (PWD) and Pass (P). Swedish student
usually use abbreviations when talking about their grades with each other. Sometimes they add
to that a + (Plus) to emphasize that it is a very good grade.
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Lucy - “with you or not"2

Lucy often sits next to Laura and three other classmates. They are
a group of friends that often come and sit together. They some-
times see each other outside school, listening to music, playing
computer games and according to Lucy “hang around and stuff
like that” (”hanger och sint”). Lucy, Laura and “well, some of the
boys” (7sd typ ndgra killar”) have been in the same class for many
years and they have known each other for a long time. Most of the
girls have similar socioeconomic backgrounds: their parents have
similar occupations and levels of education. Lucy and one of the
others have divorced parents and they live most of the time with
their mothers.

Lucy prefers not to work by herself. One day when Lucy reads the
daily program on the whiteboard, she says with anxiety: “plan to
build something in technology’, not by mpyselt, I'll get DAMP"
(”’planera att bygga nat i teknik’, inte sjilv, om vi ska bygga sjilv
kommer jag fi damp”). Later on in the very same lesson, she de-

2

clares to her group: “We work in teams” (“ Vi jobbar i grupp™). A
common field note regarding Lucy and her group is that they often
giggle and talk about things other than the subject in focus. Lucy
admits that she and her friends sometimes influence each other in a
negative way: “It is sometimes a bit messy and stuff so you can’t
do anything. (...) Ah, and as well, you can’t manage by yourselt”,
(“Ibland ar der lite stokigr och sdnt sd man inte orkar gora nagot.

(...) Ah, dels sd orkar man inte gora ndgot sjalv”).

When asked if they talk about science at home, Lucy laughs. She
has no clue whatsoever about what her parents think about sci-
ence. However they have talked about her choice of occupation.
Lucy wants to be a policeman and her parents are worried she will
not make it, since she is scared of the dark; “We have ralked abour
it at home a little. Kind of, will yoube able to do it?” (Vi har ju
pratat lite om det sa. Alltsa klarar du det?”). Lucy thinks she will
get used to it and after ninth grade Lucy aims to enter an upper
secondary program which will help her become a policeman.
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Lucy does not know if she is interested in science, but states in the
interview that her interest is “so-so” (”sddir”). She thinks it is
"more fun to make things than to read a book” ( “roligare atr by-
gga an art lasa en bok”). Lucy belongs to one of the students who
most clearly states her resistance to science in the questionnaire.
For example, she strongly agrees that science will not be important
to her and that she will not work with or continue into higher edu-
cation with a focus on science. Nevertheless, Lucy states that
grades “are quite important, if you want to have the chance to get
into the program you want to, then you need them” ( “de betyder
dandd ratt, mycket for om man vill komma in pd det man vill si
maste man ha dom”). Her expectations in science is to reach “Pass
at least (...) or Pass with distinction maybe” (”Godkainr betyg i alla
fall (...) eller VG kanske”) later on in ninth grade.

2

Lucy considers herself as “kind of caring and so on. Calm.” (“typ
omtinksam och sd. Lugn”). What is visible in the classroom is her
bad self-esteem and that she blames herself when she fails to un-
derstand something. When Lucy and some of her friends enter the
classroom one lesson and find out it is time for an unscheduled

test, Lucy exclaims:

Lucy: I don’r understand anything.

Matthew: Good, way to start, before you even get inside the
door: I don’t understand anything '

Lucy: I don’r understand anything.

Lucy: Jag kan ingenting.

Matthew: Bra, bra bérjan, innan du kommer in: ’Jag kan ingen-
ting’.

Lucy: Jag kan ingenting. (Excerpt 5.2, lesson 2010-02-11)

Similar exclamations can be heard in a subsequent lesson when
Lucy, even without trying to understand, states “7 don’r get this
kind of question” (“Alltsd jag fattar inte sina fragor”). Carin is a
little uncertain when it comes to Lucy. She considers her haughty
and mean. When reflecting on her teaching after one lesson, Carin
states that “You don’t know if she is with you or not. ... I can get
so irritated with these girls, Lucy and Molly. But I don’t think they
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understand” (”Man vet inte hon ar med dig eller inte. ... Jag kan
bli sd irriterad pd dom dair yejerna, Lucy och Molly. Men jag tror
inte att de forstir”) *.

Lucy seems to lack both interest and self-esteem and does not like
to work by herself. This is not the case with Matthew.

Matthew — happy and humorous

Matthew is very talkative, not only during the interview but also in
the classroom. He often jokes around with his classmates or with
the teacher. He is often the one who raises objections or asks ques-
tions. Sometimes he shouts to Nicholas on the opposite side of the
classroom, asking about something or checking an answer. Carin
sometimes corrects Matthew or asks him to be quiet but it never
results in an awkward or tense moment. Matthew describes himself
as social and positive, however he wished he was a bit more organ-
ised and more like his sister, who he says is well-behaved and
bright.

Matthews’s mother is one of the few parents in the class that has a
university education. Matthew talks about his family many times
during the interviews and states for example:

Matthew: But also, I have my parents that matters a lot. Ir al-
most feels like they are even more important [than school] be-
cause they are giving me self-confidence all the time.

Anna: Yes, so it is them that give you the inner strength in some
way?

Matthew: Mm. (...) So it is schools that teach me stuff.

Matthew: Men sd har jag ju mina fordldrar som spelar ju in.
Det kanns ndstan som att dom spelar dnnu storre roll [dn sko-
lan] for dom sétter ju sjilvfortroende och si pd en hela tiden.
Anna: Ja sd det ar dom som ger dig den inre styrkan pd nagot
vis?

Matthew: Mm. (...) sd det ar skolan som [lir mig grejer. (Ex-
cerpt 5.3, interview with Matthew)

Nicholas and Joshua are two of the students who often work or
talk with Matthew. Matthew says that Carin is the first person he
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asks if he does not understand, or else it is Nicholas or Joshua.
Carin considers Matthew to be nice, ambitious and hard-working,
but “weak” (“svag”) and lacking independent thought, his “own
thinking” (“eger tank”). She compares him with Nicholas, who she
considers “good” (“bra”) and able to draw his own conclusions.
Carin also compares him with Liam, who she thinks can hear
something once and then is able to draw a conclusion. Matthew,
though, has to work for it, says Carin.

Matthew wants to have a practical job in the future, to perhaps
work as an electrician or a builder. He is the only one in the class
that in a reflective way talks with me about what his parents think
about his future. They think it is important that he becomes some-
thing that he could enjoy. “ Well, they have said ro me (...) they do
not care really what we are going to be, the important thing is that
we like it. And that we feel that we are doing the best we can in
school. Our parents are happy if we only just get a Pass it we’re
doing the best we can, then they are proud. Yes, that’s enough for
them?” (” Assd dom har sagr tll mig (...) men jag tror dom bryr sig
inte riktigt vad vi blir bara vi trivs med det vi gor. Och att vi ska
kanna att vi gor det basta vi kan typ skolan eller nat siant. Vira
foraldrar blir bara glada om vi bara fir ens godkant, vi har gjort
det basta vi kan, sd dr de jattestolta. Ja sd der racker for dom?”).
The family supports Matthew and he uses the word “we” when
talking about homework, for example. He says that it is usually the
whole family that helps him with homework when Matthew and
his sister sit at their dining table listening to music and doing their
homework together.

When it comes to science, Matthew enjoys the practical side and he
is very active and committed to laboratory work during lessons,
wanting to solve problems. However, when we discuss his interest
in science he says that he is “not very interested but I'm (...) most
interested in, well it’s when we do laboratory work, when (...) we
for example construct such things like we’re doing now. Well,

that’s when it’s best" (” inte jittejitte intresserad men jag (...) mest

114



intresserad av, det dr ndr vi laborerar, nar vi (...) gor ndr till exem-
pel bygger saker som vi gor nu. Ja d4 ar d4 ar det som roligast”.)

Matthew is very talkative in the classroom and often participates in
the dialogues and activities. So is Liam as well, however in another
way.

Liam ="penalty point”

Liam describes himself as chatty and lively. In school though, he
feels that he is often falsely accused: "It's just like with the police,
if you have a penalty point on the files then you always end up in
the shit. It feels just as if you have a penalty point here in school as
well. If you get caught for one thing then you get caught for every-
thing. That’s the way it is in school, if I yell at a teacher or hit
someone it’s as if I get a penalty point here in school, so if some-
thing happens something here in school, it's always me or my
friends who are the prime suspects.” (“ Det ar som hos polisen, har
man en prick I registret sd hamnar man alltid i skiten. For det
kinns precis som man har en prick hir i skolan alltsd. Aker man
dit for en sak dker man dir for allt. Det dr sd i skolan liksom, skri-
ker jag dr en ldrare eller slar till en sd ar det precis som att jag tar
en prick har i skolans register, sd hander det nagonting med skolan
sd ar det alltid jag eller mina kompisar som blir huvudmisstank-
ta”). Nonetheless, he does not feel that he is unfairly treated. Liam
says “No, I don’t care, I have learnt to take care of it.” (“Ni jag
bryr mig inte, jag har lart mig att ta hand om det.”).

Liam says that he can get really “pissed off’, starts to scream and
sometimes go into fights. Liam says "I don’t really know why I get
so pissed oft. Mum, Dad, the school have tried to get help for me,
(...) yes that kind of test, like that type of concentration tests and
stuft” (“ Jag vet egentligen inte vad jag blir sur for. Mamma, pappa
skolan har sékt in mig for det, (...) ja sdna tester, sdna typ kon-
centrationstester och sant”). Liam thinks it would be good to find
out because "yes it's pretty rough in some, some situations. When
you try to stay calm and then you can’t, I can’t control things so it
ends up like crap.” (“ja det ar ju rare sa jobbigt i vissa, vissa ligen.
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Nair man ska forsoka halla sig lugn sd gdr det inte, jag kan inte
kontrollera saker sa blir det bara skit”). Liam thinks Carin is nice
and is to one of the teachers who understands him and can stay
calm. In many lessons, Liam often randomly calls out vulgarities or
rude words from his place in the back of the classroom. However,
nobody seems to care, neither Carin nor his classmates. Sometimes
he talks out loud about the scientific content in focus. Carin con-
siders Liam to be a bright student and believes that if he could
“channel his aggression out of his system® (“kanalisera ur sitt”)
than he would get good grades. Carin says Liam belongs to one of
the few students in class 8D that could plan a career in science "if
he can get his life on track” (“om han fir ordning pd sitr Iiv”).
“He is smart, he will figure things our” Carin states, “he mightr yell
ar his boss in a company, but he will make it” (“ han kommer kan-
ske skalla ut chefen pd ett foretag men han kommer klara sig”).
Carin talks about Liam with a lot of empathy. She talks about a
situation when she had to ask him to leave the room for misbehav-
iour, but Liam did not want to leave. According to Carin he said
“No, I won’t, because as a matter of fact I want ro stay for this les-
son with you” (“ Nae det gor jag inte, for jag vill faktiskr ha lektion
med dig”). Liam often comes late, but he sometimes stays after the
lesson, working further or finishing his task, not minding that his
classmates have left and that his other lessons have started.

Liam thinks he will continue to upper secondary school in Westvil-
lage after ninth grade. He is thinking of becoming a plumber or
“some kind of job that will always be needed, maybe some kind of
plumbing. There are always pipes in houses, you always need
plumbers” (“ndr jobb som alltid kommer att finnas kvar , det bor
finnas ndgot sant dir rorgrej. Det finns ju alltid rér i hus, det
kommer alltid arr finnas”). He has not talked with his parents
about his future so he does not know what they think. But one
dream is to win the lottery and then “/ive the life” (“ bo riks”).

Liam is aiming for the grade of Pass and thinks he going to get
Pass+ or Pass with distinction next semester. He considers that he
has been fairly evaluated by Carin. Liam believes that what is deci-
sive for a good grade is "how [ behave in class and how I work,
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how I write, I mean how much I write" (“ Hur jag ar i klassen och
hur jag jobbar, hur jag skriver assd hur mycket jag skriver”). Liam
expresses more clearly than many others some learning strategies
such as “focusing, sitting quietly and listening, writing or whatever
I am doing” (" fokuserar, sitter ryst och lyssnar, skriver eller vad
jag gor”) and if he were to be the teacher he would “show an ex-
ample first of what you should do (...) and then some ways of how
to connect stuff and some good examples abour how you can do it
and then give hand outs that tell you what to think about and then

»

let them work by themselves” (” Visa forst et exempel hur man
kan gora (...) och sd ndgra satt hur man kan koppla ihop grejer
och ndgra bra exempel om hur man ska gora och sen ge ut ett pap-
per ddr det stir vad man ska tinka pdoch sd lita dem gora det
sjalv”). When we discuss science he says that technology is the
most interesting subject. He thinks science is difficult; still he be-
longs to one of the students who thinks that science is important
for society, his further education and occupation, and that it will
improve his chances of better jobs. In addition, Liam considers
school important for his future because “it is there that you learn
the basic things, because when you continue on then you know it
gets harder with maths, science and social science” (“ for det ar ju
dir man lir sig grunderna ju for nar man kommer upp dar sd ska
man ju veta det blir jobbigare med matte och NO och $O”). Liam
says that “it becomes harder if you have not learnt and you can’t
get into the school where you want ro ger in” (” Man kan ju inte
komma in var man vil’) and “if you have Pass in all subjects or
Pass with distinction then you can get a good job, because if you
haven’t passed then there’s hardly any jobs” (” har man alla alla
godkant eller VG sd f4r man ju rdtr sd bra job, for om man har IG
sd far man ju nastan inga alls”).

Liam seems to have realized that the way he acts in the classroom

influence the way he is treated and his grades. Has Rebecca made
the same correlation?
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Rebecca - unfair in pairs

Rebecca can always be seen together with Charlotte with whom
she always sits and works. Even though Rebecca and Charlotte
have not been friends for a long time, they use the same gestures
and wear similar clothes; they also talk more about clothes and
make up than the other girls in the classroom.

Rebecca says to me that she does not know if she is interested in
science, nor what kind of role the school plays for her future. Re-

c«

becca states that “of course I want to have more than Pass” (“jag
vill sd klart ha mer in godkant”) and hopes for a PWD. She thinks
it might be difficult, but she seems to know what it takes to get
PWD: “Take part in the lessons. Do what you should, make it
good as well” (“Va med pd lektionerna. Gora der man ska, gora
det bra liksom.”). When it comes to grades, Rebecca does not
think she is fairly evaluated:

Anna: Do you think you are fairly assessed in science?

Rebecca: Yes, or some others they just do other things in class
and stuff ... and get the same kind of grade as me even though I
sit and work ... anyway working most of the time ... and do
what we have to do... and we get the same grade as those who
just are so ... but I do not know.

Anna: So it is not really fair in that way?

Rebecca: Well.

Anna: So you actually do what you should.

Rebecca: Mm.

Anna: and the others do not but they still get Pass?

Rebecca: Yes.

Anna: Ja. Tycker du att du blir rattvist bedomd 1 NO?

Rebecca: Ja eller som vissa andra som sa som hiller pa pa lek-
tionerna och sdnt ... liksom fir typ samma betyg som som jag
som typ sitter och jobbar ... i alla fall sitter och jobbar for det
mesta ... och gor det vi ska ... far samma betyg som dom som
bara haller pd si ... men jag vet inte.

Anna: 84 det kanns inte riktigt rattvist pd det viset?

Rebecca: Njia.

Anna: N4 att ni faktiskt gor det ni ska.

Rebecca: Mm.

Anna: och de andra gor inte men de fdr andi liksom G.
Rebecca: Ja. (Excerpt 5.4, interview with Rebecca)
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Rebecca thinks she deserved a Pass with distinction on the unit on
mechanics. Carin, however, does not think she has reached the
goals regarding theory and oral activity. Carin thinks Rebecca and
Charlotte are both hard-working and diligent lack independent
thought ( “eger rank”). Rebecca and Charlotte are always together,
work together and talk about their grades using in terms of “we”
(“vi”) in many dialogues, seeing each other as twins:

Charlotte: We are sort of twins, so we think in the same way, so
we’ll both get PWD.

(Giggling)
Rebecca: So we are like one person.

Charlotte: Vi ar i och for sig tvillingar, s vi tinker likadant sa
vi kommer fa VG bada tvi.

(Fnitter)

Rebecca: S4 vi ar som en person. (Excerpt 5.5, audio recording,
lesson 2010-03-01)

In the classroom Carin occasionally encourages Rebecca and Char-
lotte to help Connor (Charlotte’s twin brother) who sits in front of
them, even though he more often disturbs them.

Rebecca does not express any dreams about her future and says
that she has no clue what her parents thinks about her future, the
school and science. Like Rebecca, Charlotte has not had many
thoughts about the future. Charlotte though dreams of becoming
an artist. Like Rebecca, she does not know what role school will
play in her future. Again like Rebecca, she is uncertain whether she
gets fair grades. Charlottes states that “when me and Rebecca are
working and follow the instructions and then we only get Pass I
don’t know why” (” nar jag och Rebecca jobbar och foljer beskriv-
ning och si fdr vi dndd bara G, vet inte varfor det blir sa). During
one lessons Rebecca states, supported by Charlotte:

Rebecca: We are always fucking working.
Charlotte: Yeah, exactly.
Rebecca: We don’t talk, we don’t. Now I'm pissed off.
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Rebecca: Vi jobbar fan alltid.

Charlotte: Eller hur.

Rebecca: Vi pratar inte, dnd4, det gor vi inte. Nu blir jag sur.
(Excerpt 5.6, audio recordings, lesson 2010-03-01)

Rebecca always works with Charlotte, and wants to do that. Laura
often works with her team as well however sometimes tries to do
things in her own way.

Laura - shy and quiet

Laura lives together with her father, mother and her siblings on a
small farm with cats, dogs, sheep and horses on the outskirts of
Westvillage. Her farther works as a smith and also takes care of
the farm. Her mother works as consultant for farmers. At first
Laura thought about being a veterinary. However, she does not
like to see animals die and so instead she is thinking of working in
day nursery since she likes small children.

Laura thinks that grades mean a lot: they will help her to get into
upper secondary school and good grades will also give her the
freedom to choose a program that she is interested in or that gives
her more options. Laura wants to reach PWD in her science sub-
ject, which she considers is a fairly high goal. She expresses interest
in science as “don’t know, ok I suppose” (” ver inte, ratt ok ”).

Laura says about herself that she is “kind, always trying to do the
best I can” (“snall, gor alltid det basta”). Laura is seen by her small
group of friends as someone to ask for help. For example, one of
the other students says to Laura before a test: “Then Il text you”
(“Dd smsar jag dig”). This is a picture that correlates with Carin’s
opinions of Laura and the group. During one lesson, Laura asks
the teacher about an exercise. Lucy says to Laura and the group
that they understand. But it turns out they have not understood
and Laura is the one who tries to find out. In the end Laura gets
the highest merit ranking compared to her closest friends. Lucy
gets the lowest. Even though they do not have similar goals regard-
ing grades, the girls keep together and Lucy is keen on keeping
them together: “ Well hey there, are you working ahead of us
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now?” (” Men halli, har du jobbar ifrin oss nu?”’) she chides Laura
when they are working on a hand out.

Laura is often silent during lessons and Lucy says during one lesson
that “Laura does nor talk” (“Laura pratar inte”) when Laura and
her group discuss why they did not get good grades on the oral ac-
tivity. Laura does not talk much during lessons but with these
friends she talks more. Laura herself says about her classmates that
”when everybody is quiet and listening, then they help out (laugh-
ter)’ (“ndr alla ar tysta och lyssnar, dd hjilper de till (skratt)”).

If Laura is shy and quiet, not expressing her thoughts in the class-
room, Nicholas does not hesitate in speaking about want he thinks.

Nicholas -“kind of smart”

Nicholas is considered by Carin as “kind of smart” (“ritr sa
smart”) and having an “independent mind” (“eger rink”). He is
also regarded as one of the students that can help other students.
Nicholas is often consulted by Matthew and Joshua and in many
ways constructed as one of the students with best learner status in
the group. For example, Carin sometimes asks Nicholas about his
point of view:

Carin: Nicholas?
Nicholas: He moved the earth with a lever.

Liam: Yeah yeah sure sure.
Carin: Did you hear? (...) Did you hear what Nicholas said?

Carin: Nicholas?

Nicholas: Han lyfte jorden med ett spett.

Liam: Ja ja visst visst.

Carin: Horde ni det? (...) Horde ni vad Nicholas sa? (Excerpt
5.7, audio recordings, lesson 2010-01-29)

Carin is using Nicholas as a sounding board, legitimizing his an-

swers; he is given room to manoeuvre both by students and the
teacher.
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Nicholas says in the interview that his interest in science is “crap”
(7 skirddligt”) and “Yes, I hate science” (”]a jag hatar NO?”). He
also thinks that due to his lack of interest he will not get high
grades: “PWSD is kind of hard because I haven’t got any interest in
this ar all and I am nor thar good in it either” (" MVG ar lite svirt
for jag har liksom inget intresse alls och jag ar inte sd d4r jattebra 1
der heller”). He states that in the end ”I would be really happy if I
got PWD in science” (“ett VG ar jag jatrenojd med i NO”). Never-
theless, what is visible and expressed during the lessons is that he
aims for something else. For example, he is stressed over having to
work with Liam, which he thinks might reduce his chances to
reach PWSD. During other lessons it is not uncommon that he,
Matthew and Joshua get involved in discussions regarding grades.
In addition, Nicholas emphasis in a discussion with Carin that he
has done what it takes to reach the highest grade. His way of act-
ing indicates that he likes to act as a sounding board and be part of
dialogues. He appears to enjoy laboratory work and sometimes be-
comes deeply committed. The way he construct himself though is
complex, sometimes he expresses a kind of lazy or a resistant atti-
tude in the classroom and can say things like “7 wrote something at
least. (...) Now Carin I have done two questions, you should be
satistied now” (” jag skrev ndgor i alla fall. (...) Nu Carin har jag
gjort tvd frdgor, nu borde du vara nojd”) or leaves a test as fast as
possible without trying hard.

Despite this attitude, the grades are important to him: they mean
merit ranking points to be used when entering upper secondary
school. Moreover, good grades mean a reward “PWSD, then I'll
get some money, from mum, dad” (“MVG, sa fir jag pengar, av
mamma, pappa”). In the end, Nicholas receives PWSD in many
subjects, PWD in physics and chemistry and gets the highest merit
ranking of all students in 8D. Nicholas says that school gives you
an education that will increase your chances of getting a good job.
But if he could choose for himself he would like to be coach for a
football team. When it comes to Nicholas’ future, he states of his
parents that “yeah, I think they’ll let me choose whatever I want”
(”ja, jag tror att dom ar rétt fria och later mig valja vad jag vill”).
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When Nicholas works with Matthew they have a fluent, engaged
discussion. When working with another student, Michael, there is
another tone in their conversation. Sometimes Nicholas bosses Mi-
chael around, often calling him by his surname, Brown:

Nicholas: Get the ruler, Brown

Michael: I think she has them.

Nicholas: Can’t you go and get the ruler!?
Michael: Can’t you do anything by yourself?

Michael: We have to tie this one up.
Nicholas: No, we don’t have ro.

Nicholas: What are you doing now? (Irritated)

Nicholas: What did you get Joshua? ... Brown, pencil! Brown,
pencil! Brown, pencil!

Nicholas: Hamta linjalen Brown.
Michael: Jag tror hon har.

Nicholas: Kan du inte hamta linjalen!?
Michael: Kan du inte gora ndgor sjalv?

Michael: Denna madste vi binda.
Nicholas: Nej det mdste vi inte.

Nicholas: Vad gor du nu? (Irriterad)

Nicholas: Vad fick du dina tll Joshua? ... Brown, penna!
Brown penna! Brown penna! (Excerpt 5.8, audio recording, les-
son 2010-02-12)

When talking with William, Michael’s best friend in the classroom,
Nicholas denotes William as “You stupid ass” (“Din dumme
asna”). Nicholas not only demarks himself against William and
Michael with the way he talks, he also emphasises the difference
between their mothers and that Michael is not as smart as him:

Nicholas: We saw your mother.

Connor: What does your mother do Brown?

Michael: Same fucking job as Smith’s [Nicholas] mum.
Connor: Fish counter?

Nicholas: But my mum is boss there.
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Connor: In the fish counter?

Nicholas: Yes (laughter with some embarrassment)

Connor: What shop?

Michael: The co-operative here in Westvillage.

Connor: Man, that shop is crap.

Michael: You earn one penny per minute. No ten pounds per
min... or not per minute, per hour.

Connor: That’s crap.

Michael: My dad earns 13 pounds but, I don’t get shit for being
here in school.

Nicholas: Well, wow Brown you’ve figured that out all by you
self, right? (ironic voice)

Nicholas: Vi sag din mamma.

Connor: Vad gor din mamma Brown?

Michael: Samma javia jobb som Smiths [Nicholas] morsa.
Connor: Fiskdisk?

Nicholas: Min mamma ar boss dar.

Connor: [ tiskdisken?

Nicholas: Ja, haha (verkar nastan skimmas men skrattar).
Connor: Vilken affar?

Michael: The co-operative har i Westvillage.

Connor: Du den ar skit den atfiren.

Michael: Man tjanar en spann per minut. Nej 125 spann i min,
eller inte i minuten i timmen.

Connor: Det ar diligt.

Michael: Min farsa tjanar 150 men, jag janar inte ett skit for g
Nicholas: Men wow Brown det rdknade du ur helt sjilv va?
(ironisk rost) (Excerpt 5.9, audio recording, lesson 2010-02-12)

Seven students have been described: Joshua, Lucy, Matthew, Liam,
Rebecca, Laura and finally Nicholas. They represent some of the
actors in this playing-field. Their backgrounds, their thoughts and
what they express have been described. These descriptions allow
their resources, their possibilities and their relations to shine
through. Nevertheless, these descriptions need to be situated
(elaborating primarily on research questions 1 and 2). Therefore,
before going into a deeper analysis of these students, they will be
placed in a context. The following sections will describe the school
and the village, the classroom and the teacher.
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5.2 The school and the village

The students are standing in the stairwell that leads up to the sci-
ence classroom when the teacher Carin and I arrive. They have had
a break and are now hanging against the railing, waiting for Carin
to open the door. Grade nine has their lockers next to the stairs in
the corridor; they are joking around with the younger students in
grade eight. “Hi Carin!” says Matthew. Rebecca and Charlotte are
facing each other, peering suspiciously over their shoulder towards
me. Joshua and Nicholas do not care, continuing to talk about
their latest computer game. The stairs and the premises are quite
worn, the school is getting old and soon a long-awaited renovation
will start. This particular staircase leads only to the two science
classrooms and the preparation room in between. You cannot en-
ter this area without a key: the glass door prohibits everybody ex-
cept the teachers. Entering the locked door, you face a small dark
corridor lined with cabinets filled with equipment, gadgets and ma-
terial to be used in laboratory work. There is a faint odour from
the old cabinets and the science equipment, the bottles and the in-
struments. Student projects about energy, the planets, the liver,
lungs and skeleton hang on the wall. Talking loudly, Matthew and
the other students turn left, entering their science classroom. Walk-
ing closely together, speaking quietly to each other, Lucy, Laura
and their friends find their places in the second row of the class-
room. Liam is shouting down the corridor. In about fifteen minutes
he will turn up in the classroom.

The school is the only alternative for the students in 8D. There are
no other secondary schools in this municipality and there are no
private schools. The small town, Westvillage, is placed some 20 to
30 kilometres outside three larger cities, functioning as a suburb.
Most of the students - except Laura who lives on farm close by -
live in the small town. Every day, a large number of the residents
commute mainly to two of the nearby cities and this is the case
with some parents of students in the class. Those who have their
occupation here in the small town or nearby work foremost in
trade and manufacturing/production (handel och tillverkning) in
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some way. A large group of the residents work in a nursing institu-
tion or at hospitals, but most of them in other cities. Carin, the sci-
ence teacher, says that there are many self-employed people “out
here in this town” (“ute hir i der har samhaller”), but most of
them are workers, basically she states. “People with university de-
grees don’t live here” (“manniskor med universitetutbildning bor
inte har”) she continues. The statistics reflect this too. The year
when the students in this study left the compulsory school, 53 %
(51 % in general in Sweden) of the students had parents without
higher education. 46 % of the students had parents with higher
education. The correlation between parents’ educational level and
students’ grades could be seen here in Westvillage, similar to the
rest of Sweden. 96 % of the students in Westvillage whose parents
had higher education reached pass in all their subjects. 70% of the
students in Westvillage who had parents without higher education
reached pass in all subjects (SNAE, 2012).

Even though there is one upper secondary school in Westvillage,
many of the students want to enter upper secondary school in the
larger nearby cities. Matthew says when asked about where he
would like to go to upper secondary school:

Matthew: No I would rather choose Eastcity actually.

Anna: You would rather choose in Eastcity, how come?
Matthew: I want to get out of Westvillage (laughter).

Anna: Why do you want ro get out of Westvillage?

Matthew: Well you see there is this boring atmosphere here.
(...) Same things all the time.

Matthew: Ni jag vill ju hellre gi i Eastcity faktiskt.

Anna: Du vill hellre till Eastcity, varfor det?

Matthew: For jag vill ut ur Westvillage. (Skratt)

Anna: Varfor vill du ut fran Westvillage?

Matthew: Assd det ar sd trakig stamning 1 Westvillage. (...) Det
dr samma grejer var gang ocksd. (Excerpt 5.10, interview with
Matthew)

In common with Matthew, when we discuss Westwillage upper

secondary school, Joshua states that “7 do not want ro go here.
(...) I've decided that much” (”har vill jag inte ga. (...) Det har jag
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bestimr mig.”). Instead he aims for an upper secondary school in
Eastcity. Carin, the teacher, says regarding Westvillage that “ No, it
is a little low status here” (N, men der ar lite inte si hog status
har) and:

Carin: The weakest students usually end up here in Westvillage,
at this upper secondary school. ... We have one upper secon-
dary school here as you know.

Anna: Yes, well it seems like, when I interviewed the students
and asked them about upper secondary it seems as though “No,
I don’t want ro go here”.

Carin: No. (...) But they always say that. (...) But they end up
at this upper secondary anyhow. Many other students start
maybe at other upper secondary schools and then they don’t
mabke it and they come here.

Anna: Ahh, then they come back here, mm.

Carin: But there are those that choose Westvillage in the end
because it feels safer.

Carin: Dom svagaste eleverna brukar alltid hamna har i West-
village pa Westvillage-gymnasiet. ... Vi har ju ett gymnasium
har ju.

Anna: Ja just det for det verkar ju som ndr jag intervjuade ele-
verna och frigade om gymnasium sd verkade de som att N4 jag
ska inte gd har’.

Carin: N4. (...) Men det siger dom jimt. (...) Men dom ham-
nar dir ofta nog andd. Men dven mdnga borjar kanske pd
andra gymnasieskolor sd klarar dom inte av det sd kommer
dom.

Anna: Ahaa di kommer dom tillbaka hit mm.

Carin: Men der tinns dom som till slut viljer ocksd Westvillage
for det kanns tryggare. (Excerpt 5.11, interview with Carin)

According to Carin, some students choose Westvillage because it
feels safer. Carin says: “/ think Liam could be one of those who
choose Westvillage in the end. ... I would guess. ... And Michael.
... And William. ... There are quite a few that could choose West-
village when they finally make up their minds” (“Der skulle jag
kunna tinka mig att Liam skulle kunna vara en sin som viljer
Westvillage till slut. ... Det skulle jag kunna tink ... Och Micha-
el... Och William. ... Det ar mdnga som kan vilja Westvillage nar
de vil kryper tll korset.”).
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5.3 The classroom and the teacher

If the village and the school’s reputations are a little bit shabby, so
is the school premises and 8D’s classroom that is old and worn.
The classroom has eight large desks, each with room for three stu-
dents. On each side of every desk there is one sink. Compared to
other classrooms, these desks are a little bit higher and they are at-
tached to the floor, making it impossible to move the desks. The
desks are worn and stained after years of laboratory work and here
and there are scribbles on the wood. The large teacher’s desk is on
a podium in front of the students and the teacher must step up to
be able to stand there. When Carin teaches, she sometimes stands
behind her elevated desk; sometimes she stands in front it, closer to
the students. When standing behind the desk she has the possibility
of demonstrating laboratory work. She has her own sink, sockets
for electrical equipment and underneath the desk, cabinets. Behind
the teacher’s desk hangs a large whiteboard where Carin writes the
program for the day before or at the beginning of every lesson.
Students’ work decorates the walls and there are old-fashioned
cupboards for all different kinds of laboratory equipment. There is
a safety appliance in case of an accident when doing laboratory
work; only a fume cupboard is missing. The room is adapted for
natural science teaching and learning and the most common sub-
jects to be taught here are physics, biology and chemistry. Carin
also teach technology and mathematics here.

Carin, the teacher, is in her early fifties and before she became a
teacher she worked as an assistant nurse. In the 1990s she decided
to change occupation and she has now worked as a teacher in the
natural science subjects (physic, chemistry, and biology), technol-
ogy, and mathematics for more than ten years. Carin says she likes
a profession where she meets people. Carin says that she does not
enjoy biology a lot but nonetheless acknowledges that this is the
subject most of her students enjoy. She adds that from her perspec-
tive, it is common that many students think technology is fun and
physics is difficult. Carin states that in contrast to many of her stu-
dents, she likes physics and technology. I write in my field notes
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when they are building model cars that she seems to enjoy this and
is proud of what earlier classes and students have made. Carin of-
ten plans the teaching and instructions together with another sci-
ence teacher at school. He and Carin are often engaged in continu-
ing professional development courses and want to improve the sci-
ence teaching at the school. Together they arrange the yearly Sci-
ence day at school.

Carin is careful and accurate - for example, keeping books and
notes regarding the student’s results and achievements. She always
plans her lessons beforehand and she is always well prepared with
books, hand outs or equipment. During lessons, Carin often moves
around, talking with the students. The students are welcome to go
behind her desk picking things up, talking with her or looking at
something. She is flexible with the students and willing to give
them different opportunities to solve things. Liam is one example:
she sometimes lets him stay after the lessons have ended so that he
can finish his task, even though he was late in arriving or did not
behave well. Others that have missed a lesson or forgotten some-
thing are given a helping hand, kind reminders, new tasks or a sec-
ond chance. She has a relaxed relationship towards many students;
she has an easy-going dialogue with the students and sometimes
jokes with them. Matthew, for example, often jokes with Carin
and uses irony when speaking with her. A number of the students
say there is nothing unusual about their relationship with Carin
and during this unit; she seldom uses an authoritative or angry
voice with the students. However, Carin states after one lesson that
she is irritated with Lucy and her friend. They have giggled during
the lesson. Carin thinks they don’t really understand and this is the
way they react.

Carin says, several times, that she likes to teach noisy and prob-
lematic children. “7 like students like Liam” (“Jag gillar sidana
elever som Liam?”) she states. Carin tells me that when Liam (con-
sidered to be one of the most problematic students at the school)
was threatened to be dismissed during one lesson, he begged to
stay and said that he wanted to have the lesson with her. Carin
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wants students like Liam “to make them do something, to make
them succeed” (”arr f4 dom atr gora ndgonting, att f4 dom att
lyckas”). “There is always another person behind all that”, (“det
finns ju alltid en sddan méanniska bakom”) Carin concludes. Carin
works with a group of students - all considered to be problematic -
from different classes. When she talks about one student from this
group, she speaks with great empathy and love. At the same time,
she admits there is one student in a class that she cannot manage:
dealing with her and her problem is too challenging. Carin recog-
nizes that the students’ background influences their results and
grades:

Carin: Sometimes it plays a huge difference and sometimes not.
Because, like, if you are persistent and if you are interested, if
you are focused on trying to have good results, then I think you
will.

Anna: Yes and then it doesn’t matter thatr much.

Carin: Ir doesn’t matter what kind of background you have, 1
believe. Bur I think anyway that if you live in a family where the
parents maybe are scientists or academics, then I think it is eas-
ler because, it is harder to get to the top if you have, if you
come from a working-class family, that maybe, but I think that
they both have the possibility.

Anna: Both have that possibility, yes.

Carin: Yes, but there is more work to be done for the student
that comes from the working-class family than the academics.

Carin: Ibland spelar det stor roll och ibland gor det inte det. For
att alltsd om man 4r en entragen elev och man 4r intresserade
om man och fokuserar pd att forsoka skafta sig bra resultat sd
tror jag man gor det.

Anna: Ja och d4 spelar det mindre roll.

Carin: Dert spelar mindre roll vad man har for bakgrund. Tror
jag. Fast jag tror ju dndd att om man bor i en familj dar forald-
rarna ar kanske naturvetare och akademiker, sd tror jag att man
har [attare for der d4, det ar svdrare att ta sig upp om man har,
kommer frdn en arbetarfamilj, som kanske, men jag tror att
bdda har mojligheten

Anna: Bdda har mojligheten ja.

Carin: Ja men det ar mer jobb for den som kommer fran arbe-
tarfamiljen an akademiker. (Excerpt 5.12, interview with Carin)
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Carin says regarding 8D that “they are fun to teach, they are fun-
nypeople” (“der ar roligr art ha dem, dom ar roliga personer”).
Carin has several classes at the moment and she compares 8D with
9D and considers 8D a “weak” (“svag”) class. Carin says that “7
don’t do any PWSD work in this group” ("Jag tar inget MVG i
denna gruppen”) meaning that she does not teach at a level higher
than Pass with distinction. 9D is a positive challenge, according to
Carin, and when teaching them “then I have ro go home and read:
they often have so advanced questions and then you have to study
some more. I don’t need to do that here [in class 8D]”, (“di fir
man g hem och ldsa pid. Kanske de har sd avancerade frdgor si
man fdr ldsa pa. Det behover man ju inte gora har [i klass 8D]”).
Carin does not give 8D any homework and states regarding the
role of homework:

Carin: Homework isn’t an issue, I think, I usually don’t give
them any homework, I think they can, in this kind of group, if
you give them homework, they just don’t do it. There is no rea-
son [ro give them homework]; they can work when they are
here. It just becomes one of those things that you have to follow
up. (...) In the other group, 9D, they really want homework.
Anna: So in the better groups

Carin: You can have homework.

Carin: Ingen roll tycker jag, jag brukar inte ge dom lixorna, jag
tycker dom kan gora, i en sin har klassen om man har lixor sd
kommer de inte gora lixorna, det finns ingen vits med det, de
kan jobba nér de har. Det blir en sak som man madste folja upp
som inte funkar. (...) I den klassen i nian. De vill girna ha lix-
or.

Anna: 54 i de duktigare klasserna

Carin: 84 kan man gora det. (Excerpt 5.13, interview with

~

Carin)

Carin does not believe that any of the students in class 8D will
chose a natural science program at upper secondary school. Carin
states that Matthew or Nicholas has the ability to make it but she
does not think they have enough interest. Nevertheless, Carin
wants the students to do their best. For example, when they have a

test she encourages them to really try. She pushes Nicholas to stay
and write some more. After the test, Carin tells me she has emailed
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parents regarding one of the student’s results, both good and bad.
She is worried about him and has now made contact with his par-
ents. She also tells the student about the email so that he knows.
Moreover, Carin is concerned about the girls and she reflects to-
gether with me on how she can make the science subjects more in-
teresting for girls and how she can connect the subject with their
everyday life.

5.4 Situated on the first floor

Bearing in mind the aims to describe and analyse what ways of act-
ing and talking that are valued or not in the science classroom and
how these ways of talking and acting can be related to social class,
how is it possible to understand the students and their context?
How is this specific science classroom situated in the field of sci-
ence education (through the concepts field, doxa, and code) - RQ
1? How is this specific science classroom organised in terms of the
concepts of classification, framing, instructional and regulative dis-
courses - RQ 2? What is valued and important in this science class-
room from the perspectives of habitus, cultural capital, recogni-
tion, and realization rules - RQ 3?

Embedded in a socio-historical legacy

8D’s science classroom is found on the first floor isolated from
other classrooms and behind locked doors. It is built and organized
in a way that emphasizes the classification (Bernstein, 1975) to-
wards other subjects such as English or social sciences. Other class-
rooms in the school are furnished with chairs and desks that can
easily be rearranged or adapted to different subjects or pedagogies.
This does not hold for technology that is taught as a part of the
science subjects. In this school, science subjects, technology and
mathematics form a group of integrated subjects (Sjoberg, 1998)
that are classified towards other subjects, maintaining the some-
times taken for granted doxa (Bourdieu 1977, 2010) in the Swed-
ish school system that there is a kinship between science, technol-
ogy and mathematics. Both the classroom itself and the way it is
used reflect the socio-historical legacy of science education and sci-
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ence education as a prototype of science (Carlone, 2003, 2004).
The classroom maintains a strong natural science discourse with
the sinks, the elevated teacher’s desk and the cupboards with
equipment, that facilitate a science education that includes labora-
tory work (in groups) and (if Carin wished to teach in a more au-
thoritative style) teacher demonstrations. Even though Carin might
have other goals and aims, the result might be as Nystrom (2009)
states that “science teachers often reproduce this discourse in their
teaching and communication of the subject although they also try
to build positive attitudes towards science” (p. 738). Carin has to
“practice teaching within the boundaries defined by very powerful
socializing forces” (Engstrom, 2011, p. 121-122) and is embedded
in and has to embody socio-historical legacies.

Carin often moves around in the classroom or places herself in
front of her desk when she talks with the students. It sometimes
feels like she is not comfortable behind the large elevated desk and
that she wants be where the students are. It seems to me that the
strongly classified classroom disturbs her aim to establish a weakly
classified (Bernstein, 1975) relation to many students. In addition,
it disturbs the way Carin organises and carry out her teaching
which often changes and needs flexibility to accommodate tasks
such as laboratory work, demonstrations, lectures, teamwork or
working with hand outs. The students are trapped at their desks
and they have to share equipment and sinks.

Unconsciously or not, Carin has to adapt her teaching and peda-
gogy to the way the classroom is built. Following Bernstein’s
(1975) argument, the way the classroom is built signals and influ-
ences what is a valid transmission of knowledge such as working in
teams or listen to an authority. The organization of the premises
therefore influences the organization of the pedagogy and since the
classroom is strongly influenced by science and becomes a proto-
type of science, Carin and her students are embedded in its socio-
historical legacy and the influences it has on the pedagogy (de-
scribed in following chapters).
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Embodied in a social discourse

Matthew, Joshua and Nicholas say that they do not want to end
up in Westvillage. Westvillage is a place for weak students where
the weak students can feel secure. The school and Westvillage are
surrounded by a kind of discourse that suggests that those who
cannot make it elsewhere will end up here in this boring place. If
the pedagogy is embedded in and embodies a socio-historical leg-
acy making this classroom a prototype of science, the students are
embedded in and embody a social discourse about the village and
the school and a discourse that sets students apart. The social dis-
course presents Westvillage as a safe haven; a haven, however, that
constructs one as weak and in need of safety. What this social dis-
course points to is that it constructs distinctions of its member at
the same time as it constructs their members. It is a process where
the members in the field construct the area and the school with cer-
tain possibilities, options and values while at the same time con-
tributing in adding themselves into this distinction. This is a good
value for those - such as Matthew, Joshua and Nicholas - who can
leave and make it in the city, while the others - Liam, Michael -
might be left behind. In a process that is not attributable to any
one of the students, teacher, or society, a social discourse is built,
shared and maintained. It is a collective dualistic process that es-
tablishes distinctions in the educational system which are acted out
in the classroom, in the everyday talk and influence what is valued
and not valued.

Embodying hidden negotiations

School and teachers often have good intentions in their teaching
and learning. My interpretation is that this is the case with Carin
as well. Without the need for calculation or explicit emphasis,
Carin’s habitus (Bourdieu, 2010) gives her “a sense of how to act
and respond in the course of their daily lives” (Mills, 2008a, p.
100). She acts in a very natural and relaxed way in the classroom,
quite at home and without a hidden agenda. Rather, she is keen for
the students to be able to understand and she tries to be a better
teacher, for instance by engaging in further education. She ac-
knowledges that many students think physics is the hardest subject
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and reflects on problems and issues to be able to develop her teach-
ing. She wants more students to understand and she reflects on
how she can use the students’ everyday life as a starting point to
help them succeed. Carin states “I really try, but actually you
should start out from the students themselves” (“jag forsoker ju,
man egentligen sd ska man ju utgd fran mer fran eleverna”). She
tries “ro get them ro do something to help them succeed” (" arr f4
dom atr gora ndgonting art ti dom atr lyckas”). Although Carin
could be said to have good intentions, at the same time - perhaps
due to this good intention - her expectations of the students in 8D
are not as high as of class 9D, for example. The lack of challenges
such as advanced questions in 8D forces her to remain on a knowl-
edge level below the criteria for PWSD. In a negotiation between
expectations from students and society, Carin’s intentions and the
students’ questions, the knowledge threshold is lowered. It could
also be described as a deliberation where Carin together with the
students maintain an on-going negotiation regarding what ways of
acting and talking are valued or not.

Another example of how the often hidden negotiations function is
shown in how Carin and 8D deal with homework. Homework
could be a burden for students that lack support at home: home-
work in this situation is reduced to something that only produces a
follow-up burden for Carin in the classroom and something that
becomes negative for the students. This is probably an attempt
from Carin's perspective to avoid a practice that becomes a mill-
stone for the students at home and a problematic situation for her
and the students during class. In other classes, such as 9D, she
gives homework. Her habitus, her good intentions, and presump-
tions interact with the classes she has and the students’ habitus.
The question is if this low expectation of 8D is just an expression
of the social discourse that surrounds this group? What if this also
creates a knowledge threshold, a lowest common denominator
which diverges in relationship to other groups? The result of the
hidden negotiations that go on in the classroom might be reduced
opportunities for some students who might have gained from
homework or teaching on a PWSD-level. The hidden negotiations
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changes what is a valid transmission of knowledge for the class and
what ways of acting and talking that are valued or not.

Carin seems to feel comfortable both in her role as teacher and in
working with the science subjects. She is probably the one most
comfortable (Bourdieu and Wacquant, 1992), teaching in subject
she likes and in a profession that she enjoys. Despite this, there are
some female students that irritate her and one of the problematic
girls she feels she can’t manage (in contrast with Liam who is con-
structed by himself and by others as someone with large problems).
Carin and some of the girls appear not to be able to play the class-
room game together: they cannot co-act and cooperate. They push
each other apart in a mutual way, leaving each other out of their
games. Laura belongs to the group of giggling, shy and silent girls.
She confuses; “I don’t know much about her, really” Carin says,
“but she is trying”. These processes are not happening with out-
spoken intention, but rather with hidden and taken for granted
presumptions and negotiations. For example, one can question if
Carin acknowledges that she repeatedly constructs the boys with
higher expectations and that she expresses a different attitude to-
wards boys and girls. According to Bourdieu (2010) for example,
there is a risk that these presumptions easily become dispositions
that affect the field, since future possibilities and dispositions could
be rooted in a student’s habitus, which are built up from expecta-
tions amongst other things (see Bourdieu (1990) and Reay (2004)).
This is something most likely to be expected in this classroom as
well (and especially in a subject with its male socio-historical leg-
acy (Danielsson, 2009)). In a hidden negotiative process, the girls
are excluded.

Recognising dreams, realising grades

Carin has low expectations of the students in 8D and she does not
think any of them will continue into higher education with a focus
on natural science. This picture correlates with the students’
thoughts. As stated above, building upon Bourdieu (1990) and
Reay (2004), this is probably something that could be expected,
since future possibilities and dispositions could be rooted in a stu-
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dent’s habitus, which are in turn built up from expectations. In ad-
dition, or in fact due to this, most of the students say that they are
not interested in science. It is only Michael who states he wants to
continue with science, in his case probably forestry and farming.

Many of the students though have recognised (cf. Bernstein’s
(2000) recognition rules and realisation rules) that they need good
science grades to be able to enter the upper secondary program
they aim for. In other words, their answers in the questionnaire
and the interview reveal that they study science because they have
to, not because they want to. There is nothing that the students in
8D are more in agreement about than that natural science is noth-
ing that the students want to study or want to work with. As Bar-
ton and Yang (200) state, “science does not connect with their per-
sonal lives (...) and that once they fulfil their scholastic require-
ments, they will be ‘done’ with science for the rest of their lives”
(p. 876). Seen from this perspective, what they do in the science
classroom is realising what they have recognised is sufficient for
them. School and grades are not expressed or mentioned when they
talk about their dreams; rather, grades are something that are con-
nected to the most expected step after compulsory school.

The students possess “recognition rules to distinguish the specific-
ity of a given context and realization rules to select and produce
the appropriate text to that context” (Morais and Miranda, 1996,
p. 602). What they think they will do and what they dream about
doing are different things. They have recognised that there are
dreams and that there is something else. For example, one student
does not know what she wants to do when she grows up, but
dreams about being an equestrian; Liam thinks he going to be a
plumber but dreams of living a good and affluent life. Charlotte
dreams of becoming a singer but does not know what she will do
after upper secondary school. Joshua is interested in photography
but states that it is nothing that he will work with an occupation -
he wants a job with a good salary. School and grades are realising
means to reach upper secondary school and later on the get a good
job, not to achieve their dreams.
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A number of student in 8D possess both recognition and realisa-
tion rules for the context they belong to. I claim though that what
is interesting here is not if you have realisation rules or not, but
rather what kind of rules in relation to expected dispositions (habi-
tus) and the classroom practice (and its code), that is interesting.
The student must be seen in a context: what is valued and how it is
valued there. They and their habitus must be seen in the specific
field and what kind of capital that is valued there. The dreams the
student expresses are not valued in the field where they belong, nor
is somebody actually talking about realising their dreams. Instead
they express low self-esteem and show uncertainty and indecisive-
ness. The students have dreams about their future (artist, eques-
trian, photographer, football coach) but what they do in school is
realising grades so that they can enter upper secondary school
which could lead them to get “ordinary” occupations such as child
carer, policeman, plumber, working nine to five. It is a future that
is expected and expressed by them, and valued in this specific con-
text.

Closed books on the first floor

Getting a good job is one of the dispositions that some students
mention. What their parents ascribe them and their future are with
few exceptions unclear, the students often saying that they don’t
know what their parents think. The pictures the students construct
of themselves are probably effected by the expectations of their par-
ents or significant others. Matthew is one exception; he talks about
his learning processes and what it could lead to, and his parent’s im-
portance for his future and his identity. Nicholas knows what his
parents expect of him in compulsory school; he is going to be eco-
nomically rewarded if he gets good grades. However, what many
students construct about their lives indicates a lack of discussion in
many homes regarding education, occupation, grades, and thoughts
about the future. How can this be understood? That the students
lack supports from their family? This study does not reveal the an-
swer. However, the way the students talk about their families could
be interpreted as though there is little or no communication across
the generations and few discussions about school and science. The
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perspective on knowledge regarding the family may also be reversed.
Bernstein claims that different codes in the classroom could be a
“closed book” (Bernstein, 2000, p. 41) for different students due to
lack of discussions and help in translating the school in the family.
However, is it possible to think the other way around? I claim that it
actually is necessary in a dualistic negotiative process. The students
do not talk much about their lives and families, and Carin says in
the interview that she does not know much about the students’ par-
ents. In many aspects and particularly from the point of view of the
education system it is the students and their families that are closed
books. The question though is why should they talk about their
families and their background? Could something else be expected? It
is possible that no one other than the researcher has asked them
about their future. In addition, the school has traditionally assessed
the individual student’s talent and attributed success or failure espe-
cially when it comes to science - to individual skill. School science as
such has not asked for anything else.

Bernstein claims that “the experience of school is essentially an ex-
perience of the classificatory system and their place in it” (Bern-
stein, 2000, p. 17, my italics). I claim that there is a need to con-
sider all agents and all perspectives including e.g. their back-
grounds, their thoughts and expressed possibilities and the expecta-
tions placed on the students. Without a dualistic, negotiative per-
spective and an understanding of all the agents’ disposition and
possibilities, there is a risk that the experience of the students is es-
sentially an experience of the classificatory system and their place
in it. It is the dualistic relationships, the negotiations that actually
reproduce distinctions and classificatory systems.

A backdrop has been painted and some examples of what could be
found upstage has been described. What has not been in focus and
described are different practices in the science classroom and how
students and the teacher acts and (inter)play there. The following
chapters therefore aim to elucidate this when looking at dialogues
in the science classroom and the laboratory works.
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6. “ARE YOU WITH ME?”

6.1 Hidden and changing communication patterns

It is Friday at the end of January. It is a dull and cold afternoon,
after the lunch break. Last week, class 8D ended a unit on Biology,
sexuality and interpersonal relationships. From today and five
weeks ahead class 8D will have lessons on mechanics, a part of the
course syllabus in physics course. Today’s lesson is their first dur-
ing this unit and Carin gives them their first task; to write what
they know about air and motion (luft och rorelse). After ten min-
utes, Carin calls for their attention and starts to teach. Carin uses
overhead transparency pictures and talks about Archimedes, Isaac
Newton, and Einstein. She also talks about Archimedes’ principle,
the force of gravity, Newton’s cradle, prism, vacuum and the equa-
tion e=mc. The pace is high, not taking more than eight minutes to
talk about all the topics. Carin often has a fast pace when teaching;
she is also the one who most of the time decides what to talk about
and who will speak. Sometimes she asks more than twice as many
questions as the students altogether. Many of the dialogues are ini-
tiated and organized by Carin, and many dialogues follow more or
less a certain pattern denoted by Lemke (1990) as a triadic dia-
logue. Carin (1) asks, one student to (2) answer and then Carin (3)
evaluates the answer.

Carin: And then you said something about Archimedes’ princi-
ple. What was that? (Teacher question)

Liam: Yes, him.

Carin: Raise your hand, Liam.
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Nicholas: The thing with the bath. (Students answer)

Joshua: Yes, when he sits in the bathtub.

Carin: Yes, the thing with the bathrub, yes. (Teacher evalua-
tion).

Carin: Och sen sa ni ndnting om Arkimedes princip. Vad var
det for ndgonting?

Liam: Jaa han.

Carin: Rack upp Liam

Nicholas: Det dir med badet.

Joshua: Ja, nir han satt i badkaret.

Carin: Det diar med badkaret ja. (Excerpt 6.1, audio recording,
lesson 2010-01-29)

Another way of talking, another form of communication pattern
could be observed the following Friday afternoon. Carin stands
behind her desk ready to teach the students about scientific con-
cepts and phenomena through demonstrations. The students are
excited: Carin has many things on her desk that they have not seen
or used before. Conner and some other students call out loudly
what they think: “Cool! Can I buy it from you?”,”Can I take a pic-
ture?”, “Have you bought it on e-bay?” (“Coolt, fir jag kopa den
av dig?”, “Kan ta en bild?”, ”Har du koprt den pa e-bay?”). How-
ever, when Carin starts to teach the students are hardly involved
in the dialogues. Carin uses longer sentences than the students, the
students’ utterances are shorter and most of them are answers to
questions. Carin asks many questions, however not using the same
communication patterns that were seen earlier where the students
had options to show they wanted to answer by for example raising
their hands. Instead she addresses a number of students more
straightforwardly and puts direct question to them (marked in

bold):

Carin: What does James say?

Matthew: But it depends on [inaudible]

James: Well, I don’t say anything.

Carin: Yes, but what do you think?

Liam: The one that you let go will come first.

Carin: They will come at the same time. The one that you let go
will come first, says Liam. What do you think Michael?
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Carin: Vad siger James?

Matthew: Men det beror ju andi... (ohorbart).

James: Na, jag sager ingenting.

Carin: Ja men vad tror du?

Liam: Den som du slipper kommer forst.

Carin: De kommer lika. Den som man slipper kommer forst
sager Liam. Vad tror du Michael? (Excerpt 6.2, audio re-
cording, lesson 2010-02-05)

After a couple of minutes she continues with the same way of put-
ting direct questions, asking for example “And that is, Benjamin?
What is that?” “Are you with me? Ahm, Danielle will do a calcula-
tion on something with the weighr five kilos!” (“Och der blir Ben-
jamin? Vad blir det?””Ar ni med? Ahm. Danielle ska rikna ut pi
nagonting som vager fem kilo”). Carin is the one who talks the
most during this episode and she has decided the scientific content.
In addition, she initiates the dialogues and specifically selects who
will speak. When Carin explicitly puts direct questions, other stu-
dents become visible, students seldom heard in the classroom dia-
logue. On the following Monday, similar forms of dialogues can be
observed. Two of the silent girls, Lucy and a friend at her desk
who seldom have a voice in the classroom, have the opportunity
when they are asked to read out loud the instructions for a labora-
tory experiment. The same way of talking could be observed on
other lessons when Carin explicitly asks certain students: “ Can you
answer this James?” “How many newtons is that? Can you answer
this Amy?” (“Kan James det?” “Hur mdnga newton ar det? Kan
Amy der?”). Other students such as Lucy (instead of Joshua, Mat-
thew and Nicholas) are heard when Carin changes her way of talk-
ing in the classroom and addresses certain students more directly.
Referring back to the research question and the theoretical frame-
works - how can this be understood?

Complex communication or complex content?

One of the most important aims of education is the transmission of
knowledge, explicitly directed by curricula and syllabuses. One
way to transmit knowledge is through communication and spoken
dialogues and this is an important feature of science (see chapter
3). Communication is a means to transmit a certain scientific con-
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tent, often constructed as complex and difficult (see chapter 3).
The communication and the science dialogues in this classroom
show another form of complexity though, less concerned with the
scientific content and concepts than with the form and character of
the communication. Criteria, content and goals for the science con-
tent are explicit and expected. What characterizes many dialogues
is that there are certain communication patterns to follow such as
the triadic dialogue (Lemke, 1990), the strongly framed dialogues
(Bernstein, 1975) and, as we will see, in the sounding board dia-
logues. The dialogues in 8Ds classroom put forward certain con-
tent; they also put forward a way of talking. There is an instruc-
tional discourse (transmission of skills) and a regulative discourse
(transmission of manner, character and conduct) (Bernstein, 2000).
The latter is never explicit or reflected upon during this unit. How-
ever, the analysis shows that this is decisive when looking at who is
given and who takes the dialogical room to manoeuvre. For exam-
ple, certain students become visible in the strongly framed dia-
logues and in the triadic dialogues.

Communication in this science classroom could be seen through
these two discourses, the regulative and the instructional discourse.
However, communication in this classroom does not only have
these two discourses to regard; in addition, Carin often changes the
ways she talks. She changes the way the communication is framed,
strongly or weakly, and as a result changes what kind of communi-
cation that is valued in different situations. For example, in certain
dialogues you are expected to raise your hand, showing that you
want to be asked, in others you are expected to answer certain di-
rect questions. Consequently, the students need to adapt and inter-
pret to changing ways of talking (Mehan, 1979). This implies that
in the science dialogues, the students not only need to translate and
understand two different discourses. They also need to recognise
and adapt to the changing pedagogy. It is like a script with alter-
nate acts written and performed simultaneously in two languages.
Being able to translate, interpret and adapt to new or changed
situations means greater possibilities of understanding what ways
of talking and acting that are valid or not, and when. Matthew and
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Nicholas are two students that usually quickly adapt to the chang-
ing communication patterns in the classroom. Other illustrative
examples can be found considering the following the sounding
boards described below.

6.2 Sounding boards

Returning to the very first lesson, the Archimedes-episode where
Carin rapidly demonstrates some scientific concepts and phenome-
non, Carin uses communication patterns that organize the way
students talk, what they talk about and the pace. However, after a
while she changes the way she talks with the students. She starts to
ask for the students’ opinions, giving more room for their opinions
by asking them “Are you with me? What shall we write as a con-
clusion? Now, it’s time for central motion. Or haven’t you finished
yet? Can I erase this?”, ("Ar ni med? Vad ska vi skriva som sam-
manfattning? Nu tar vi centralrorelse. Eller ni har inte skrivit annu
kanske? Kan jag sudda?”). Carin opens up for students to be a part
of the dialogues more than in the dialogues described earlier. In
these dialogues some students insert short answers, confirmations
or short sentences when Carin speaks. They do that without being
asked or raising their hands. Some students function as sounding
boards or as prompters to Carin. Joshua is one of them (marked in

bold):

Carin: I will bring one of these cradles to you later on [inaudi-
ble].

Joshua: Will it ever stop?

Carin: If it not had been for, it stops because there is friction in
the air. But if it had been in vacuum it would keep going for-
ever.

Joshua: Vacuum?

Carin: Vacuum is when you have removed all the air.

Joshua: Well, Ok.

Carin: Ja ska ta in en sdn vagga for er sen sd ni (ohorbart).
Joshua: Kan den aldrig stanna?

Carin: Om det inte hade funnits, den stannar for att det finns
friktion I luften. Men om den hade varit i vakuum sd hade den
gdrt i evighet.
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Joshua: Vakuum?

Carin: Vakuum ar nar man tagit bort all luft.

Joshua: Jaha. (Excerpt 6.3, audio recording, lesson 2010-01-
29)

Joshua and in addition Nicholas and Matthew are students that of-
ten insert short answers, confirmations or short sentences when the
teacher speaks. They do that without being asked or raising their
hands. Neither the teacher nor the students become irritated and
they are not corrected. Strictly speaking, they are breaking the rules
that you should not talk out loud without being asked or having
raised your hand; however they are seldom reprimanded. They
seem not to disturb the order but rather appear to be an ordinary
part of the classroom dialogue. Sometimes they even carry the sci-
entific dialogue forward.

Joshua’s dialogue with the teacher above shows how he helps to
bring forward the notions of vacuum and friction, important scien-
tific concepts in this unit. Moreover, he is functioning as a sound-
ing board for his classmates, in this case Nicholas. Also pay atten-
tion to Liam in this excerpt:

Carin: And then you said something about Archimedes’ princi-
ple. What was that?

Liam: Yes, him.

Carin: Raise your hand, Liam.

Nicholas: The thing with the bath.

Joshua: Yes, when he sits in the bathtub.

Carin: Yes, the thing with the bathtub, yes.

Carin: Och sen sa ni ndnting om Arkimedes princip. Vad var
det for ndgonting?

Liam: Jaa han

Carin: Rack upp Liam.

Nicholas: Det dir med badet.

Joshua: Ja, nir han satt i badkaret.

Carin: Det dir med badkaret ja. (Excerpt 6.4, audio recording,
lesson 2010-01-29)

145



And sometimes the sounding board helps to maintain order:

Carin: Bur Matthew, can you keep quiet, you're irritating to-
day.

Joshua: Matthew, you’re excited as a little beaver. Quiet!
Matthew: Ahhh!

Carin: Men Matthew kan du hélla tyst, du ar storig idag.
Joshua: Matthew, du ar uppspelt som en liten baver. Tyst!
Matthew: Ahhh. (Excerpt 6.5, audio recordings, lesson 2010-
02-17)

The week after that, when Carin shows some exciting demonstra-
tions, Joshua, Matthew and in addition Liam, take on the roles of
sounding boards, talking straight out into the classroom, inserting
short comments or answers (marked in bold):

Carin: Ahm, how can the coca cola can stand up like this?
Liam: Magnets.
Joshua: Water in it.

Carin: Ahm, hur kan cokaburken std s?
Liam: Magneter.
Joshua: Vatten i den.

Carin: Are you with me? Did you hear? Was it at the same time
or was it different?

Liam: At the same time.

Carin: Should I do it once more?

Liam: Yes.

Matthew: I thought it would go a long way.

Carin: Ar ni med? Hérde ni det? Var det samtidigt eller vad det
olika?

Liam: Samtidigt.

Carin: Ska jag gora det en gang till?

Liam: Ja.

Matthew: Jag trodde den skulle g4 Iingt. (Excerpt 6.6, audio
recording, lesson 2010-02-05)

It is a fine line if you are allowed and if you are given room to ma-

noeuvre to act as sounding boards. For example, Liam was not al-
lowed to talk straight out in one dialogue described above, but this
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time it is ok. When Matthew, Joshua and Nicholas, who usually
work as sounding boards, are away helping out in the cafeteria
Connor takes on this role (together with Liam) and more than in
earlier episodes works as a sounding board.

Joshua in the prompt box

In weakly framed dialogues some student can function as sounding
boards or as prompters to the teacher as well as their classmates.
The communication patterns that the sounding boards use are of-
ten hidden or taken for granted activities or discourses. It is the
rules of a game that are not explicit and probably used uncon-
sciously by both students and teachers. Strictly speaking, they do
not follow the script, breaking the rules on the stage. Nevertheless,
they are legitimized by the rest of the group and the teacher that
can use these students in bringing forward a discussion from the
content. Everybody in the classroom appears to feels comfortable
with it; nobody objects to the way the prompters talk. The sound-
ing boards or the prompter is also an important part of the play.
When Matthew, Joshua and Nicholas, who usually functions as
sounding boards, are away, Connor takes this role (together with
Liam) and more than earlier episodes works as a sounding board
and keeps the game going. The classroom needs the sounding
boards and the classroom legitimizes them.

It is as if the sounding boards know instinctively what they are ex-
pected to do, how and when, without interfering. The sounding
boards have a feeling for the game; they are quite at home in the
situation (Bourdieu and Wacquant, 1992). They help to conduct
the scientific content, they sometimes maintain order, they know
how to play the game and they know what they are expected to do
and what they are able to do. They do this without interfering with
the lesson, getting on the wrong side of the teacher or the other
students. This entails for example getting involved in control of the
selection (Bernstein, 2000) and also entails better chances to be
fairly evaluated. In addition they are given and take the opportu-
nity to be a part of the argumentation and reasoning in the science
classroom, given greater possibilities to express themselves in a
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more complex way, sometimes using a vertical discourse (Bernstein

2000).

Joshua is one of the students that often sits in the prompter box. In
some classroom situations, Joshua is insecure (such as in group
work). When talking with Carin about Joshua, she says that “Ae is
very polite and nice and works well during lesson and talks during
lessons bur when he writes a test or something he doesn’t get good
results, so I don’t really know about him” (”Han ir ju vildigr artig
och trevlig och jobbar bra pd lektioner och pratar pd lektioner men
nar han gor ndgot prov eller si si har han inte sd bra resultat si
det ver jag inte riktigt med honom”). However, there are many
situations in the science classroom where Joshua seems to feel com-
fortable, such as in the dialogues with the teacher. When he can
function as a prompter from his place in the second row straight in
front of the teacher, he is given and takes spielraum (Roth and
Tobin, 2001). He is comfortable in this position (Bourdieu and
Wacquant, 1992) and works as a prompter for the teacher as well
as for other students (Matthew and Nicholas) and helps to estab-
lish and maintain an instructional as well as a regulative discourse.
This are situations where he feels comfortable, something that is
emphasised in the interview when he states that if he were the
teacher he would “focus on relling and stuff like that”, (“fokusera
mer pd att berdtta och sint”), this is the method of teaching that he
would have chosen if he were the teacher. When the teacher fo-
cuses on talking, Joshua can be a player in the game and can rec-
ognize what is needed and realize with appropriate actions: listen-
ing, answering, doing tasks, raising hands, asking the right ques-
tion in the right moment (cf. Bernstein, 2000). Where does this fa-
miliarity come from? We can only speculate, but Joshua expresses
a belief in authorities, such as the teacher or his father. This be-
comes manifested in teaching activities where his habitus can be
brought to life and he can behave in a certain way, valued in this
situation where he can listen to the teacher (c.f. Bourdieu, 1990)
and follow this hidden communication pattern. In other words, the
effect of habitus is that he owns recognition and realization rules
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for these kind of activities and instantly knows how to talk and
what kind of talk is valued.

The sounding boards operate in several ways “below the level of
calculation and consciousness, underlying and conditioning and
orienting practices by providing individuals with a sense of how to
act and respond in the course of their daily lives” (Mills, 2008a, p.
100). This could have different implications. Joshua’s way of talk-
ing in the classroom, gives him advantages such as being heard and
fairly evaluated. What he values, or what he thinks is valued, what
he has been brought up to value, are in coherence with the values
put forward in school and the school science field. This is rewarded
in school by the teacher and the students who let him be a part of
and influence the dialogues even though it breaks the rules. Friends
(foremost Nicholas and Matthew) with similar interests, upbring-
ing and social status reward Joshua’s abilities.

Joshua is also an example of the hidden negotiation process. When
helping the teacher to maintain the regulative discourse (and some-
times the instructional discourse), he both influences and is influ-
enced by the pedagogy. Mutually, they construct what ways of
talking that are valued and how you can act and talk in a hidden
deliberation or negotiation. The weakly framed dialogues are like
other situations continuously under negotiation and not something
that Carin decides for herself. Rather, it is permeable process be-
tween all the actors in the field; it is a collective process (Bourdieu,
1990).

At first sight, the weakly framed dialogues show possibilities and
options; however it gives freedom only for a few students (fore-
most Joshua, Matthew and Nicholas). This chimera and the effects
of the hidden negotiation are shown explicitly when looking more
closely at Lucy and her friends.
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6.3 “But the girls, | need to give them tests or else | don't
know”

It is Monday morning, Carin goes through the test they had last
week. The students have received their tests and now Carin wants
to go through it to ensure that everybody understands. Lucy and
her friends are talking to each other at their desk when Carin asks
them about one question:

Carin: Then we come to inertia:, Lucy and Emily what does it
mean? Did you know the answer?

Lucy and Emily: Yes.

Carin: Do you know?

Lucy and Emily: (silence)

Carin: Dd star det troghet, Lucy and Emily vad betyder det?
Kunde ni det?

Lucy and Emily: Ja.

Carin: Kan ni det?

Lucy and Emily: (tystnad) (Excerpt 6.7, audio recording, lesson
2012-02-15)

The classroom is seldom completely quiet but now it is just that;
everybody is waiting for their answer. But the answer never comes
and instead another student answers the question.

There are almost never any girls heard in many of the dialogues in
the classroom, whatever the communication pattern. The girls are
only to be heard when Carin asks them direct questions. They are
more or less invisible and over and over again I write in the field
notes that the girls are silent in the classroom. Neither do they seek
to have a voice. For example, when Carin carry out a teacher-
controlled laboratory experiment at her desk she says “Then I need
two volunteers!” (“Di behover jag tvd frivilliga™. Finally it is
Liam who volunteers and then Carin asks another student. The
girls never volunteer.

In the middle of the unit, Carin hands out the results of oral and
written performance so far and she wants the students’ own com-
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ments on her grading and also to write their own expectations re-
garding grades. Lucy and her friends discuss the hand-outs with
Matthew who sits in front of them:

Matthew: Molly, you know what that is, oral activity?
Molly: When you talk and stuff.

Matthew: Did you get minus?

Lucy: I got that too.

Laura: What did you got Molly?

Molly: You got it too, right?

Lucy: Yes.

Molly: Is that when you put up your hand and stutt?
Lucy: Mm (inaudible).

Amy: What did you get Laura?

Laura: Minus. {(...)

Lucy: Laura doesn’t talk. Do you talk?

Amy: No.

Matthew: Molly, vet du vad det ar, muntlig aktivitet?
Molly: Man pratar och s4.

Matthew: Fick du minus?

Lucy: Der fick jag med.

Laura: Vad fick du Molly?

Molly: Det tick du med va?

Lucy: Ja.

Molly: Ar det niar man ricker upp och sint

Lucy: Mm (ohorbart).

Amy: Vad fick du Laura?

Laura: Minus. (...).

Lucy: Laura pratar inte. Pratar du?

Amy: Nej. (Excerpt 6.8, audio recordings, lesson 2012-03-01)

According to their dialogue, they have some idea what you should
do and what is needed in the dialogues; (“ You talk and stuft.” “Is
that when you raise your hand and stuff?” (“Man pratar och sa.”
“Ar det nar man ricker upp och sint?”)). Still, they are silent most
of the time in the classroom dialogues. In group assignments the
girls talk with each other or discuss with the teacher without being
shy. These dialogues consist of descriptions of the laboratory work,
questions and discussions. Nevertheless, in the large classroom dia-
logue, their descriptions, opinions and arguments are never heard.
Instead, Carin says: “But the girls, I need ro give them tests or else I
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don’t know”. She feels she is forced to use the test to try to figure
out what the girls actually know.

Lucy in the spotlight

Sometimes Carin uses strongly framed (Bernstein, 1975) dialogues
and puts direct questions. The students can await their turn and
decide to be a part of the dialogue (or not) when the questions
come. Students like Lucy and some of her friends can be heard in
these situations. If Carin and the boys control the classroom dia-
logue, often in hidden discursive practices such as triadic dialogue
(Lemke, 1990) and the sounding board dialogues, the girls are only
to be heard in the strongly framed, controlled dialogues when
Carin asks them direct questions. However, in the strongly framed
dialogues it becomes apparent that many of the girls do not want
be in the spotlight or want to volunteer. When Lucy and her friend
are placed in the spotlight, a place where they appear to feel un-
comfortable, they become shy and silent. Lucy’s habitus (c.f.
Bourdieu, 2000), is shown in the situation where she does not feel
at home and with that follows “vagueness and indeterminacy’
(Bourdieu, 1990, p. 77).

9

Instead of an opportunity to show what they know and be a part
of the classroom, the above dialogue - where Lucy and her friend
do not answer - becomes more of a disciplinary dialogue which
demarks and excludes them. During the unit, Lucy resists being a
part of the classroom dialogue on at least one more occasion and
she never volunteers to be in the spotlight. When the girls’ voices
are never heard in the large classroom dialogue, their descriptions,
opinions and arguments are never heard. In addition, they have not
the same chances to take control or be a part of planning, nor to be
fairly evaluated, entailing fewer chances of success in this school
science classroom. Instead of an opportunity to show what they
know, Carin is forced to use tests. I assume that from the best of
intentions, Carin wants to evaluate and assess them correctly and
accurately: Carin feels she has to change her pedagogy to adapt to
the girls and to curricular demands. It is therefore not only the girls
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who need to interpret, translate and adapt. Carin needs to do the
very same thing.

Lucy and her friends have some recognition rules (Bernstein, 2000)
regarding what is asked for and expected of them in the classroom
dialogues. According to Molly, the minus they receive on the
evaluation hand-out is something they expected ( You gor it too,
right?) and they appear not to be disappointed or surprised. The
girls have an on-going very internal, closed conversation where
they talk and act in a similar way. Lucy and her friends have set-
tled their own way of talking. In this group, they are not putting
value into being a part of the classroom dialogue even though they
actually seem to have recognition rules for it. In this particular
case, this is underscored by their backgrounds that are similar. In
addition, they seem to have similar thoughts and expectations re-
garding, for example, school and grades. In many aspects they
could be said to belong to the same social class when sharing both
similar socioeconomic backgrounds, features (such as ways of act-
ing and talking), and in addition, expectations. This is also empha-
sised by their joint place on the hierarchy scale, where they are not
seen as individual people but “the girls”: sometimes their names
are even mixed-up.

Lucy and the others in her group bring into their little circle similar
cultural capital (Bourdieu and Passeron, 1977) that they can ex-
change in their group but not in the large classroom dialogues or
with others in the classroom. The girls share the same habitus, they
share “a system of dispositions common to all products of the
same conditionings” (Bourdieu, 1990, p. 59). Similarly, “the effect
of the habitus is that agents who are equipped with it will behave
in a certain way in certain circumstances” (Bourdieu, 1990, p. 77)
which the girls display in the way they talk and act. The effect of
the girls’ similar social class is that Lucy and her group acts like
players in their own game. It is not the same game as the classroom
code acts within (Bernstein, 2000, Bourdieu, 2010). The conse-
quences are that Carin is “a little bit uncertain” about the girls or
that Carin’s interpretation of Lucy is that she actually “does not
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understand”. Sharing the same habitus could add value inside the
group; however from the outside, it devalues their possibilities and
the expectations others have of them.

What Lucy brings into the classroom is her membership of a group
from a similar social class that supports certain ways of acting and
talking. This is happening even though, according to Lemke
(1990), the failures is the result of their membership in a social
group (such as social class) not currently being rewarded. Into this
relationship and the classroom Lucy adds (or is positioned with?)
low self-esteem, low expectations and no interest in science. In the
end, Lucy barely makes it and receives a pass in all subjects. As
Arnot and Reay (2004) state, control over the pedagogical prac-
tices was shaped by the social relations of the classroom. In an in-
tricate interplay, with hidden negotiations between the practices in
the classroom, the teacher and her expectations of the group,
Lucy’s low interest in science and the effects of her membership in
the group with its social class, Lucy as a student elucidates what
ways of talking that are or are not valued and how these ways of
talking in this science classroom can be related to social class.

Even though Lucy shows resistance to the strongly framed dia-
logues, many students that are never heard get a voice or are
obliged to follow the teacher’s expectations and talk. Both content
and communication patterns are explicit in the strongly framed
dialogues. This form of dialogue lacks a hidden way to talk, it is
obvious what to do and who will do it: “Molly can you read it?”
“Whar does James say?” ”Jack will calculate something that
weigh” (“Molly kan du lisa det?” “Vad sager James? “Jack ska
rdakna ut nagonting som viger”). With an explicit dialogue, Carin
makes room for other students than those heard in communication
patterns where what pattern to follow is not clearly directed. At
first sight, strongly framed dialogues could therefore be seen as
something positive for silent or students not able to follow the hid-
den patterns. On the other hand, these forms of very strongly con-
trolled dialogues are based on a simple form of argumentation and
from one point of view (foremost the teacher). Even though Carin
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gives the silent students a chance to let their voices be heard and
evaluated, the argumentation and the complexity of the dialogues
and the scientific knowledge are narrowed. The answers are short
and non-complex such as “No”, “Two” or “Twenty-five”.

Nylund and Rosvall (2011) state that vertical discourses in the
classroom give power and have potential to question existing cir-
cumstances since they give the possibility and access to think out-
side the context, outside the box. However, in this classroom, hori-
zontal discourse is used more frequently and especially for those
that might need access to think outside their context. Despite this
they are not given a fair chance to argue, develop or show a deeper
and more complex argumentation which is needed to reach higher
grades in the Swedish school system (see chapter 3). Since some
students always and only meet everyday knowledge in school
(which does not give the further possibilities that vertical discourse
gives) they are not given access to the discourses that would have
given them possibilities to break the uneven distribution of knowl-
edge and power in the education system and society. It becomes a
dialogue and a discourse based on the lowest common denomina-
tor that in the long term excludes students. In this case, this con-
cerns foremost the students that come from another social class
than the successful (in terms of grades) students.

However, what is seen in the classroom is that it is not only the
students from a certain social class that are excluded. All the stu-
dents in the classroom are suffering under this discourse since
Carin negotiates and adapts her pedagogy and expectations to the
group: “in this group I don’t use any PWSD methods”, “but the
girls, I need to do test or else I don’t know”. Therefore, I claim it is
not only interesting to describe how the production of advantage
and disadvantage are reproduced and what the consequences (c.f.
Bernstein, 1990 Sadovnik, 1991; Hallstedt and Hogstrom, 2005)
are for different groups of students, but for all the students in the
context. I agree with Nylund and Rosvall that forms of knowledge
could be linked to what kind of possibilities and limitations stu-
dents are given. However, these perspectives must be broadened,
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and there must be a deeper focus on the effects this exerts on all
students in the classroom. Transmission of knowledge and its con-
sequences must be seen as a collective process that concerns all
students.

6.4 Questioning “Are you with me?”

What is shown is that the science dialogues are not simple commu-
nications from one party to another, neither that what is difficult
in the science dialogues is the content. It is rather a game in which
the students (and other actors) need to understand and engage in
the translation and interpretation of (at least) two discourses, an
instructional and a regulative. It is through these processes that
students like Joshua and Nicholas become successful in this science
classroom. Lemke (1990 states that “they may learn how to play
the classroom game but they won’t learn how to talk physics or bi-
ology” (p. 11). Students need to understand both discourses. One
example is Matthew who is a part of the classroom game and in-
terprets and influences the regulative discourse. Nevertheless, in the
end his grade is mediocre and he never learnt to talk physics as ex-
pected in this classroom. Lucy is not a part of the regulative dis-
course and consequently the teacher knows nothing about her in-
structional discourse. This is also shown with other students in the
classroom who do not have recognition and realisation rules for
what is going on in the science dialogues: in the cases of Matthew
and Lucy, it becomes hard to evaluate their scientific knowledge.

Zevenbergen (2005) claims that the student’s family has shaped the
student’s language, which entails that some students enter school
with familiarity with the language that is spoken in for example the
mathematics classroom. She argues that if the students enter the
classroom with greater linguistic experience they will have better
chances to understand the language that the teacher uses. This is
not something that is clearly shown in this study. Zevenbergen
does take into account that there can be two different discourses
operating. Seen from the analysis in this study, I claim that the sci-
ence dialogues must be understood with several dictionaries. Nev-
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ertheless, following Zevenbergen’s argumentation, there are some
students (Matthew, Nicholas and Joshua for example) that are as-
cribed as good learners; they have similar background, share many
interests with regard to school and grades, and also their spare
time. They could be seen to be from similar social class. With their
manners and ways of talking, possibilities of understanding codes
and hidden everyday practices, they bring with them a feel for the
game that they can take advantage of. They could be said to bring
into these specific situations a habitus that can be transformed into
cultural capital (here: ways of talking) which gives them advan-
tages. However, it is not their background itself that gives familiar-
ity and in turn advantages: it is in the particular practice and in in-
terplay between the dialogues and the students that this becomes
visible. This correlates with some of the findings Zevenbergen
made in her study where she concludes that “through the practices
within the field, ability-grouping constructs a habitus that either
includes or excludes students from the subject” (p. 617) and there
was an “overwhelming emphasis on the experiences of the ability
grouping and the impact that these experiences had on the stu-
dents’ relationship with school mathematics” (p. 608).

It is in the effect of the student’s ways of talking and acting when
meeting a certain form of communication pattern in a specific
situation that social class in the science classroom can be under-
stood and described - through the practices within the field and the
students’ experiences of this. Kraaykamp argues that “the narrative
account of the mechanism holds that children with more cultural
capital communicate more easily with teachers; ... and, in general,
do not experience a school’s cultural climate as hostile”
(Kraaykamp, 2000, p. 96). Yes, that may be the outcome, but what
causes this could not be explained with cultural capital only, it has
to been seen in the processes in specific fields in and in the effects
of relationships.

Lucy and her friends are students who in many respects could be

said share social class due to socioeconomic background and social
status, for example. Their chances in the classroom are narrowed,
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looking at the way they accept or refuse the room to manoeuvre
that is offered in the dialogues. Nevertheless, the correlation be-
tween social class and “success” is neither deterministic, nor clear
and there are students that break the pattern. Liam is the exception
that proves the rule in this classroom. He does not care about the
regulative discourse, however manages some of the instructional
discourse. He creates room to manoeuvre in the classroom by
sometimes staying late, working at his own pace by himself. In
Lucy’s case, it is the membership in a specific social class-group
and the effect it exerts on its members that is relevant (cf. Bourdieu
(2010) discussion regarding social class). Wanting to be a part of
the group where certain cultural capital is valued influences her
way of acting. There is a relationship between social class and the
science classroom but it is complex and dualistic.

This chapter started by describing hidden and changing forms of
communication (strongly and weakly framed dialogues, regulative
and instructional discourses) where there were demands for trans-
lation and interpretation in order to be able to get good grades. To
understand and interpret the regulative discourse, (that overrides
the instructional discourse (Bernstein, 2000)) is crucial. In other
words, ways of talking are more important than what is talked
about. Students that can interpret and (want to and are given the
chance to) show that they can interpret and follow this regulative
discourse have clear advantages in reaching higher grades. For ex-
ample, those who have taken the chance to participate in a kind of
argumentative and reasoning communication have better chances
of reaching higher grades in the Swedish education field. One way
to achieve this is, as Mehan states, to “engage in interpretive work
to analyze the flow of interaction and provide the appropriate be-
havior. ... To participate in lessons, students must pick up the sub-
tle cues that signal the applicability of a given procedure on a par-
ticular occasion of interaction” (p. 124-125). This is true in this
classroom as well; however what has also been seen in the dia-
logues is an on-going interpretive, conciliation process from all the
actors. What becomes valid transmission of knowledge is therefore
not only up to Carin and her pedagogy, neither is it a question of
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each student’s specific socioeconomic background. This is shown,
for example, by Joshua who functions as co-director with Carin or
with Lucy and her friends who resist or remain quiet, forcing Carin
to change her assessment procedures and use tests to be able to
evaluate them. Mehan (1979) claims that the students “must learn
the appropriate form in which to cast their academic knowledge.
... They must know with whom, when, and where they can speak
and act, and they must provide the speech and behavior that are
appropriate for a given classroom situation” (p. 133). However, it
is not only the students that need to engage, participate or to pick
up cues. It is a continuing hidden negotiation, a permeable, inter-
pretative dualistic process. As much as Carin asks the students
” Are you with me?” in their communication, the students ask their
friends and Carin the very same thing.
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7. ”IT"S A PITY YOU GOT ME”

7.1 Characterizing laboratory work

It is Wednesday before lunch and today the class is supposed to
plan the laboratory experiment they will carry out tomorrow.
Carin starts to give instructions about the laboratory experiment;
she shows the equipment and writes on the whiteboard. Carin and
the class talk through two matrixes with the assessment criteria
and the laboratory experiment criteria. The matrixes are filled with
criteria and goals on different levels and are supposed to help when
the students plan their work and write their report. The students
start to plan their laboratory experiment without the teacher,
mostly in their groups. During the lesson, the students have many
options to pay attention to and many decide to continue to work in
their groups. After approximately thirty minutes the lesson ends
and the students go on to their next lesson. The following morning
when the students arrive for their lesson, Carin has written on the
white board:

Carry out the laboratory work — together, write the laboratory
report — separate. For help when writing the conclusion, page
76, 77, yellow physics book.

Genomfor laboration — gemensamt, Skriv laborationsrapport —

enskilt, Tips till slutsatsen sidan 76,77 gul fysikboken.) (Field
notes 2010-02-04)

The students are not provided with any further information and
start to work from where they ended yesterday, carrying out their
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laboratory experiments at their desks. Today as well the students
are given many options. For example, when writing the report,
they can choose between using a template and writing from scratch
by themselves. This decides what kind of grade that is possible to
receive. The possibility of reaching a higher grade is restricted to
those students who write the report from scratch by themselves,
while using a template entails a Pass grade at best,

In the following weeks, similar procedures, working mostly by
themselves, often in groups, and with many options, could be seen.
For example, in the middle of the unit, Carin taught 8D about the
dynamometer and motion. When she has finished talking, Carin
gives them fifteen minutes to work by themselves with the labora-
tory work. Another week, during a laboratory experiment on an
inclined plane, Carin states that she wants them to carry out the
laboratory work by themselves and that it should be seen as a test
in setting up an inclined plane. Carin gives them some instructions
and states:

This lab work is quite difficult but I want you to try as hard as
you can, ask me for help only in case of emergency., I want you
to manage as much as possible yourself. There are long rulers
down there. While you start to set up, I'll go and get the
weights. Don’t ask me roo many questions.

Denna laboration ar ganska svdr men jag vill ni forsoker sd
mycket ni kan, bara i nédfall fragar ni mig om hjalp, jag vill att
ni klarar sa mycket som mojlige sjilv. Annars finns det linga
linjaler dirnere. Medan ni monterar sd himtar jag vikter. Frdga
inte mig s mycket. (Excerpt 7.1, audio recording, lesson 2012-
02-12)

Every so often the students start to work, making their plans and
doing their experiments in their groups as they usually do. This
way of dealing with laboratory work continues into the next unit
when the class is building model cars. They are given a hand-out
with instructions which are explained by Carin. From then on and
two weeks ahead, Carin works more like a supervisor in the class-
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room. How to carry out or plan the work is more or less up to the
students or as will be shown, groups of students.

The laboratory work in this classroom could be characterized by a
number of things: firstly, it is a very common way to work. During
this unit on mechanics, class 8D had five different laboratory ses-
sions. There were for example laboratory experiments on free fall
(fritt fall), leverage (havstangsprincipen), friction (friktion), and the
inclined plane (sluttande plan). The laboratory work permeates the
teaching throughout the unit; beforehand they plan their labora-
tory work, afterwards Carin talks through the experiment with the
students, and sometimes they write reports.

Secondly, the laboratory work in 8D during this semester is charac-
terised by the many decisions that are left to the students and the
students having many options to take into account during the les-
sons. This is somewhat contradictory though, since the laboratory
work is the only activity in the classroom during this unit that has
its own matrix. The matrix describes criteria: what is expected to
be a part of the experiment and how to write the report. However
many decisions are left to the students, such as which level to aim
at achieving, how to perform the laboratory work, how long each
different laboratory steps (set ups, etc.) should take.

Thirdly, laboratory work takes place in groups, in teams. The stu-
dents often work together with their friends at their desks and this
is emphasised several times. Working in teams, or in the pairs in
which you are seated is sometimes explicitly outspoken, but during
a number of episodes it is just something that the students do.
Working together in groups or pairs where you are seated is also
emphasised by the way the classroom is arranged with the station-
ary desks. For example, there is one sink at each desk; the students
have to share laboratory equipment.

Finally, working together in groups is not only considered to be

important by Carin, it is also commended as a good way to work
and learn. For example, Carin suggested in discussion with Joshua
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that; “when you help others, you become a lot better yourself”
(“ndr man hjilper andra s blir man jattemycker battre!”). During
one lesson when Carin is away this is implicitly underscored by a
substitute teacher. The substitute teacher nags at Lucy, Laura and
their friend to start work. It turns out they don’t know what to do.
The substitute teacher (ST) has a solution:

ST: Let’s all help out. Turn around into the right direction.
Lucy: Why?
ST: So that you can help Laura, so you finish this task.

ST: D4 tar vi hjdlpas ar. Vand er pa ratt hall.

Lucy: Varfor da?

ST: 84 att ni kan hjilpa Laura, sd ni far gjort den har uppgiften.
(Excerpt 7.2 audio recording, lesson 2012-02-18)

The laboratory work in this classroom could be characterized as a
common and important activity that most often takes place in
groups and often leaves many options for the students. This is the
way it could be characterized: however, what is happening in the
groups and what is heard when listening more closely to the stu-
dents and the dialogues?

"I don't get it”

Going back to that Wednesday lesson when the students plan their
laboratory work; Carin starts to teach, she shows equipment and
writes on the whiteboard. While Carin continues to teach, the stu-
dents start to talk with each other in their groups, many of them
have problems understanding what is going on saying “7 don’t get
what we should do. Hello! Whar should we do? I don’t ger it”.
“What kind of experiment should we do?” (”Jag fattar inte vad vi
ska gora. Halli! Vad ska vi gora? Jag fattar inte.” ”Vad ar det for
laboration vi ska gora?”). At the same time at another desk a stu-
dent asks “What kind of experiment should we do?” (“Vad ar der
for laboration vi ska gora?”) while somebody answers ”I have no
idea” (”Jag har ingen aning”). Another student asks straight out in
the classroom “What is friction?” (“Vad ar friktion?”). “If you
wait a second I will tell you” (”Om ni vintar lite si ska jag gi ige-
nom der”) Carin replies. After a couple of minutes Liam comments
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on Carin’s whiteboard notes and Rebecca, somewhat frustrated,
asks:

Liam: Carin I am allergic to all the things you have written on
the white board.

Rebecca: What is friction? What is friction? Bur what is fric-
tion?

Carin: I want you to explain it in the report.

Rebecca: But how?

Carin: Think about this: what comes down fastest?

Rebecca: I can’t do anything when I don’t know what it is.

Liam: Carin jag ar allergisk mot allting du skrivit upp.

Rebecca: Vad ar friktion? Vad ar friktion? Men vad ar friktion?
Carin: Jag vill helst ha det i rapporten.

Rebecca: Men hur?

Carin: Ni ska tinka sa har vilken, vilken kommer ner fortast.
Rebecca: Jag kan ju inte gora ndgot om jag inte vet vad det ar.
(Excerpr 7.3 audio recording, lesson 2012-02-03)

One group decides they want to reach a higher grade in this ex-
periment which means they have to do the laboratory report with-
out a template. One of them states “Let’s go for the higher level”
(“Vi kor pa den hogre nivan”) but immediately after says “7 don’t
get what we should do” (“Jag fattar inte vad vi ska gora”). Carin
finishes her teaching, Nicholas immediately raises objections:

Nicholas: But I do not know what to do.

Carin: You should write a lab report.

Nicholas: But what is it all about? But what is it about?

Carin: You should find out which of these materials has the
least friction.

Nicholas: What is friction?

Carin: Friction, I just told Rebecca.

Nicholas (turning to Rebecca): Rebecca, what is friction?
Rebecca: I do not know.

Nicholas: Men jag fattar inte vad vi ska gora.

Carin: Ni ska skriva en laboration.

Nicholas: Men vad ar det laborationen gdr ut pa? Men vad gdr
den ut pa?

Carin: Du ska ta redan pd vilken av de har materialen som har
munst friktion.

Nicholas: Vad ar friktion?
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Carin: Friktion, det berdttade jag precis for Rebecca.

Nicholas: Rebecca, vad ar friktion?

Rebecca: Jag ver inte. (Excerpt 7.4, audio recording, lesson
2012-02-03)

Nicholas starts to work, finding ways forward; other groups
though have problems and Carin starts to walk around among the
groups helping out. Liam asks his classmate at his desk: “Hey, I do
not understand, can you help me or what?“ (“Halla, jag forstir
inte, kan ni hjilpa mig eller?”). Matthew expresses uncertainty
about how to start to work and plan their laboratory work:
“Should we write a hypothesis as well? Should she do it too? Hey!
Carin!” (”Ska vi skriva hypotes ocksd? Ska hon ocksd gora det?
Halla Carin!”).

The next day the students continue with their laboratory work they
planned yesterday. The questions continue. Matthew though has
not any issues at the moment and shows Joshua a neat and descrip-
tive picture how to perform the laboratory work. “This is class!”
(“Det har ar klass”) Matthew proudly states with a loud voice and
continues to work. A number of students though do not know
what to do or how to do it. Some look at their laboratory work
criteria that were handed out yesterday. Similar to other lessons,
Carin walks around in the classroom trying to straighten out the
students’ questions, seventeen to be precise.

The following week, Rebecca and Charlotte have problems work-
ing with newtons and kilos. Carin has taught about the dyna-
mometer and motion, but when they start with the experiment,
they have problems:

Rebecca: I just don’t ger it. But I just don’t know what you
should do. What is ma? How do you calculate mass? Well,
thanks for helping out. (Ironic voice) Should we write in the
book?

Charlotte: Yeah, do that. I don’t get it.

Rebecca: Ir doesn’t tell you whar we should do. I don’t under-
stand anything. And you can’t get any help from her either.
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Rebecca: Jag fattar ju inte. Men jag fattar ju inte hur man gor.
Vad ir ma hur raknar man ut massan? Ja men tack for hjilpen
d4. (Ironisk rost) Ska man skriva i boken?

Charlotte: Gor det. Jag kan inte.

Rebecca: Det star vil inte hur vi ska gora. Jag kan ingenting.
Och man fdr ingen hjilp av henne heller. (Excerpt 7.5, audio
recording lesson 2010-02-08)

Finally Rebecca asks Carin: “Can you ger any help?” (“Kan man f4
ndgon hyalp?”) ending up expressing her frustration: “7 don’r get it.
Idon’t get it.” (“Jag forstdr inte. Jag forstar inte™).

"We will pimp up our car sooo much”

Carin tries to help out. However, when she leaves Rebecca and
Charlotte there are new questions, this time about how to write the
report. Rebecca asks Charlotte “Should I write in the book?”
(“Ska man skriva i boken?”). She does not get any help from Char-
lotte: she does not know either. Liam has problems during this les-
son as well: “Bur how do I write Newron then?” (“Men hur skriver
jag newton di?”). It is clear that the students do not understand
what to do, or how to do it. The focus is not on the science content
but rather their problems regarding how to write the report or the
design of the report or what they construct. The students have
trouble finding out both what and how.

Questions regarding how to write the report have been seen in ear-
lier lessons. During the lesson the week before, the students ask a
lot of questions like: “Should you draw a picture too?” “Should I
copy this and then write it here?” (“Ska man rita en bild ocksd?
Kan jag skriva av det och skriva der har nere?”). Liam has prob-
lems; so does Nicholas: “Should you make a clean copy here later
on?” (“Ska man renskriva den hir sen?”). Joshua is insecure about
how to write his report and anxious about writing the right thing:

Joshua: Is it ok that I write it on this page?

Carin: That could be the conclusion.

Joshua: Aha, but the result, can it be just like this or?

Carin: Yes [inaudible].

Joshua: But if you want to get a good grade, what are you sup-
posed to do?
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Carin: Then you should write a really good conclusion.

Joshua: Kan jag gora pd den sidan?

Carin: Det kan vara slutsats.

Joshua: Aha, men resultat, kan det bara vara si har eller?
Carin: Ja (ohdérbart).

Joshua: Men om man ska 4 battre betyg, hur ska man di gora?
Carin: D4 ska man skriva en valdigt bra slutsats. (Excerpt 7.6,
audio recording, lesson 2010-02-04)

Repeatedly he asks Carin: “Carin, can you write like this; ‘Take a
carton’ or should you write; We took?” (“Carin, ska man skriva
sa: Ta en kartong eller ska man skriva: Vi tog?”). Like Joshua’s,
most of the questionss that the students put to Carin are not in re-
gard to the content or scientific concepts. Instead, the questions re-
gard the form of the text and arrangement of words. The questions
continue when the students are finishing their reports; Joshua asks
Carin “Carin, theory, is it something you write in the beginning,
what you thought?” “What do you do when you reflect upon the
laboratory work?” (“Carin, teori, ir det det man skrev i borjan
vad man trodde?” ”Vad gor man I en reflektion?”).

The strong emphasis on how to write and the design of the report
continues into the next unit when building model cars. Few of the
groups think about the technology in the cars, instead it is the form
and design of the cars that are in focus. Rebecca and Charlotte
have an on-going discussion in their group when they start to build
their car. They discuss boyfriends, latest clothes but also the design
of their car:

Rebecca: It would have been cool with a black car.
Charlotte: No no.

Rebecca: We will get PWD before the summer.

Charlotte: And our car will look so nice.

Rebecca: Look how cool theirs is!

Charlotte: Look at ours.

Rebecca: Don’t rubbish our car now Charlotte (ironic voice).
Charlotte: This is commitment! (ironic voice)

Rebecca We will pimp up our car sooo much.

Charlotte: I've made a sunroof.

(Giggles)

167



Rebecca: Det hade varit kul med en svart bil.
Charlotte: Nzhej.

Rebecca: Vi ska ha VG pd virt betyg innan sommaren.
Charlotte: Och vir bil ska bli fin.

Rebecca: Kolla de har san fin.

Charlotte: Kolla var.

Rebecca Mobba inte vir bil nu Charlotte.

Charlotte Engagemang heter det.

Rebecca Vi ska pimpa vdr bil as-mycke.

Charlote Jag har gjort en taklucka.

(Fnitter)(Excerpt 7.7, audio recording, lesson 2010-03-01)

Carin recognizes what is going on in the classroom, and encour-
ages them to “think about how it will work, that is the technology
in it” (“Tank nu pd hur den ska gd, der ar det som ar rekniken i
detr”). Carin reflects upon this with me and states in end of the first
lesson on building model cars that “ They’re only thinking about
the exterior right now.” (“Nu pysslar de bara med ytan”) (Field-
notes 2010-03-01).

There are a lot of options and a lot of freedom in the laboratory
work lessons. However, what is happening is that the students
raise many questions and frustrations. In one lesson Carin recog-
nises the problems and interrupts the laboratory work and start to
teach instead from her teacher’s desk. In other lessons she has a
hard time struggling to help all the different groups with all their
questions and issues walking around in the classroom trying to
help as many as possible.

Raising similar questions as the students regarding the what and
the how; What is happening during these lessons? How is it hap-
pening? Using the theoretical framework; what is going on in the
laboratory work episodes? How can the organization of the activ-
ity be understood? How does it relate to the science education
field? And what is valued and important? How can this be under-
stood in relation to social class?
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7.2 Interpreting laboratory work

“I can’t do anything if | do not know what it is”

The laboratory work episodes are filled with questions and a num-
ber of students have problems understanding what to do during the
laboratory work episodes. They have recognised that there is some-
thing that they should do, but what and how? This implies that
they have to ask the teacher over and over again, or that they are
left with the questions in their group. Rebecca gets noticeably irri-
tated when she and Charlotte work together as usual at their desk.
Carin helps other groups and Rebecca states irritated: “And you
can’t get any help from her either. (Irritated) Can you get any
help?” (“Och man far ingen hjilp av henne heller. (Irriterat) Kan
man fa nagon hjialp?”). Rebecca and Charlotte try to solve the task
they are given. However Rebecca does not understand how. Re-
becca has recognised (cf. Bernstein, 2000) that something should
be done but neither she nor Charlotte have realisation rules for the
goals they strive for. For Rebecca it is a matter of “7 can’t do any-
thing if I do not know what it is” (“ Jag kan ju inte gora ndgor om
jag inte ver vad der ar”) and “How are you supposed to know
that?” (“ Hur ska man veta det?”). Is it something that she should
have understood? Rebecca blames herself in just the way Lemke
(1990) feared the student would do in the science classroom.

Rebecca and Charlotte sometimes feel that they are unfairly evalu-
ated by Carin. Rebecca states “ We are bloody hell always working.
We don'’t talk, we don’t. Now I'm irritated.” (7 Vi jobbar tan alltid.
Vi pratar inte, 4andd, der gor vi inte. Nu blir jag sur”). Rebecca also
state in the interviews that she feels they do everything right and
yet others “get the same kind of grade as me, even though I sit and
work, anyway working most of the time and do what we have to
do. And we get the same grade as those who don’t.” (“typ typ sit-
ter och jobbar i alla fall sitter och jobbar for det mesta och gor det
vi ska”). Rebecca and Charlotte have interpreted the situation dif-
ferently from what Carin had aimed for. They lack the resources or
cultural knowledge - i.e. a cultural capital (Mehan, 2008) - that
would have enabled them to manage and understand what to do

169



and how to do it in this specific situation. The misunderstandings
and lack of a cultural capital valued in this specific field leads them
to focusing on the wrong thing (such as the design). Rebecca and
Charlotte seem not to have acquired familiarity and understanding
which could have given them advantages in this situation (Mehan,
2008) and the laboratory work episodes leave them outside the
game, frustrated, feeling unfairly evaluated and blaming them-
selves.

Rebecca and Charlotte have many things in common; they share
same interests, dress in a similar way, talk and gesture in the same
way. They both express low expectations and self-esteems. When
comparing their answers on the questionnaire, Rebecca and Char-
lotte have more resemblance than Charlotte has with her twin
brother Connor in the class. Charlotte and Rebecca construct each
other and are constructed by others as one person. They also talk
about their grades and results as if they shared the very same
grade. Thus, in many respects they could be constructed in the very
same social class. There is no indication that Rebecca and Char-
lotte do not accept instrumental discourse (Bernstein, 1975), but
they do not know how to deal with the regulative discourse. In
other words, they lack realisation rules for the discourse that al-
ways override the instructional discourse and are decisive in the
classroom. Rebecca and Charlotte do not manage to understand
the codes and they lack cultural capital to interpret the situations.
Instead they are left to each other. Since they support each other,
adding value to what they think is important; they are trapped in
their little group. This entails, for example, that they must ask
Carin over and over or again. They are given options and spiel-
raum (Roth & Tobin, 2001), but cannot make use of it: freedom of
choice is a chimera.

Like Rebecca and Charlotte, other groups in the classroom, e.g.
Lucy and Laura’s group, construct each other in similar social
class. Together with friends, Lucy and Laura can act in a more se-
cure way, having a feeling for the game and probably making use
of another form of cultural capital that is valued in their group.
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Lucy, Laura, Rebecca and Charlotte are not at home with the labo-
ratory work. Instead their groups become their important playing
ground and this becomes decisive when it comes to how they
should act and do and what is valued and not.

There is an interplay between what is going on in the groups and
the effect the groups exert on their members, which becomes im-
portant to bear in mind when understanding what is happening
and why some students don’t get it or don’t solve the tasks. In ad-
dition, this interplays with the specific activities that are carried out
in the science classroom. Therefore, when trying to find out what
ways of acting and talking that are valued in the science classroom
and how these are valued, the social class relationships are crucial.

Regulative discourse vs. instructional discourse

Laboratory work in 8D’s classroom is filled with uncertainty and
questions: foremost questions that regard the form, the design of
reports or constructions rather than scientific content and con-
cepts. It is the regulative discourse (Bernstein, 2000) that the stu-
dents ask about. The instructional discourse, the transmission of
knowledge concerning for example friction or Newton-meter -
which probably was one of the important aims of laboratory work
- is not in focus. Joshua always turns to the teacher in these weakly
framed practical activities. He cannot use effectively the options
and the room to manoeuvre that he is given and he becomes inse-
cure and lacks self-confidence. It is as though he needs immediate
reassurance, like when he is a sounding board, to feel comfortable
and search for a way to do the right thing. Even though the stu-
dents have several hand-outs that can help them write the report,
Joshua asks a lot of question about this. He gets stuck in the regu-
lative discourse that he knows he has the capability to handle. It
might be so that he has large problems with the instructional dis-
course; there is indication from Carin about that. This might there-
fore be Joshua’s way to deal with this and to reach the goals that
he aims for. In the end, he gets the answers he needs regarding the
regulative discourse and can, like Matthew for example, go on and
produce a well written report.
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The regulative discourse in the laboratory work in the classroom to-
tally overrides the instructional discourse and becomes the most im-
portant and decisive aspect of this practical science activity. Even
though this is a subject strongly influenced by its socio-historical leg-
acy with facts and figures and non-negotiable knowledge, it is ironi-
cally not the content - the scientific knowledge the curriculum asks
for - that is decisive. Therefore, those students that have cultural
capital that gives value to or could be exchanged in the regulative
discourse have better chances and show how “those with the appro-
priate cultural capital are reinforced with ’success’, while others are
not” (Harker, 1990, p. 118). This correlates with the conclusions
Lemke (1990) and Ross, Dooly and Hartsmar (2012) made. Educa-
tional success in the school science field not only concerns the con-
tent but also familiarity with ways of talking and communication
(which is often in implicit patterns). It is the organisation of content
rather than the mere content that is important.

My interpretation after the time spent with Carin is that she has
many good intentions when she time after time sets about different
laboratory experiments with lots of options for the students. Carin
also states that she thinks laboratory work is important. They can
be lessons filled with curiosity, freedom and exciting challenges,
fulfilling curricular goals and societal expectations. In the end,
however, these activities turn out completely differently and not
what curriculum, pedagogy or evaluation aimed for. And this is
not the end of the story. When Carin one Wednesday afternoon, in
the middle of the unit, rearranges the groups where they perform
laboratory experiments, the classroom bristles.

7.3 Rearranging the laboratory groups

Carin: Matthew sit here, please.

Matthew: Well no, I have already sat there once. Who will sit
there with me? Nobody gay.

Carin: Hey, you, what was that? If anybody is gay, they have a
perfect right to be.

Matthew: Ahhh. Who else will sit here?

Carin: I will tell you later.

Carin: Matthew ska sitta dar.
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Matthew: Nae, jag har redan suttit dir en gang! Vem ska mer
sitta har? Inte nigon bogig.

Carin: Du, vad var det? Om ndgon ar der sd fir den vara der
bast den vill.

Matthew: Amen. Vem ska mer sitta hér?

Carin: Det ska jag sdga sen.

Nicholas: What the hell, you move us but not

Matthew: Why don’t you move them too? And them??
Nicholas: Yes exactly, mean!

Carin: I will move the girls next time

Students (mostly girls): No, no!

Carin: If it has to be fair, it has to be fair.

Joshua: I will place myself here, I can’t do anything sitting
there.

Nicholas: Fan du flytar pd oss men inte pd...

Matthew: Varfor flyttar du inte pd dom och dom?

Nicholas: Ja precis, elakt!

Carin: Nésta gang ska jag flytta pd tjejerna.

Flera (mest tjejer?): Ni na!

Carin: Ska det vara rattvist, ska det vara rattvis.

Joshua: Jag satter mig har for jag orkar inte sitta dar. (Excerpt
7.8, audio recording lesson 2010-02-03)

Matthew continues to complain and mutter loudly to himself
about his new place:

Matthew: Are they retarded? Joshua, we have to be the new
teachers. ... Who will sit with Nicholas?

Nicholas: Nobody.

Carin: Liam.

Matthew: Well, that is cool. (ironic voice)

Nicholas: It is, in one way

Carin: Well, everybody, listen up, let’s all be nice to each other
Nicholas: Can I get Michael also? (ironic voice)

Matthew: Ar de sina retardsbarn? Joshua, vi fir vara nya lira-
re.... Vem ska sitta med Nicholas?

Nicholas: Ingen.

Carin: Liam.

Matthew: Amen det ar ballt (ironisk rost).

Nicholas: Det ar i och for sig

Carin: Namen, horni, nu ar vi snilla mot alla klasskamrater.
Nicholas: Kan jag fa Michael ocksa? (Ironisk rost) (Excerpt 7.9,
audio recording lesson 2010-02-03)
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The rearranging leads to an unusual storm of protest and the class-
room becomes chatty and noisy. It is above all Matthew and
Nicholas who explicitly oppose the rearrangement in the class-
room. However, the girls raise their voices as well. When the class
has calmed down, Carin goes on with the whole-group teaching.
Carin states “All groups, you do the experiment in groups, and you
write it up together” (“Alla grupper, ni laborerar i grupp, ni ska
skriva tillsammans”). However, again, someone asks about the
teams and how to work: “What groups are there?” (“Vilka grup-
per ar det?”).

Later on, one group of students is discussing the rearrangement
and the possibility of getting the grades they strive for. Nicholas
and Liam discuss with James:

James: Actually I should be with Jack.

Nicholas: What the hell.

James: We all got, you know, Joshua got her, Matthew got
Danielle, Nicholas got you and I got Jack even though he is the
smallest.

Liam: And I got you Nicholas! (Ironic happy voice)

James: Come on now Nicholas, you can make it!

Nicholas: We? You? Well there go our chances of getting PWD
and PWSD now.

Liam: It’s a pity you got me.

Nicholas: No well, but it’s not hard to work with Joshua.
James: It’s a pity he got you.

Nicholas. Ill never ger PWSD.

James: Jag ska egentligen gora med Jack.

Nicholas: Amen va fan.

James: Alla fick sd dar... Joshua fick hon, Matthew fick Dani-
elle, Nicholas fick dig och jag fick Jack fast han dr minst.

Liam: Och jag fick dig Nicholas!

James: Kom igen nu Nicholas, du klarar det!

Nicholas: Ni? Du? Alltsa det stor liksom viara VG och MVG
mal nu.

Liam: Synd att du fick mig.

Nicholas: Nej, men det ar inget jobbigt att jobba med Joshua.
James: Synd att han fick dig.

Nicholas: Jag kommer aldrig f4 MVG. (Excerpt 7.10, audio re-
cording, lesson 2010-02-03)
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James and Nicholas understand that Carin has placed “good” stu-
dents such as Joshua, Matthew and Nicholas with “bad” students
such as Danielle, Liam and Jack. This will, according to them, hin-
der their chances of higher grades and their ability to work flu-
ently.

It seems as though the students worry about changing seats. In the
middle of the unit, the questions comes: “ Will we change places
today?” (“Ska vi byta platser idag?”). When the unit in mechanics
is over and the students start building model cars, the question re-
turns. Lucy is reading the daily program on the whiteboard and
comments on this to her group: “ Plan to build something in tech-
nology’. Not if we have to do it alone, then I'll get DAMP”
(”Planera att bygga ndr I teknik. Inte sjalv om vi ska bygga sjilv
kommer jag f4 damp”). Some student shouts out loud in the class-
room:

Student: In teams?

Carin: Yes.

Student (quietly): Yeah!

Carin: Or individually if you want to, bur you can work in
teams if you want to.

Student: I grupp?

Carin: Ja.

Student (tyst): Yeah!

Carin: Eller individuellt om man vill det men man ftir bygga I
grupp om man vill det. (Excerpt 7.11, audio recording, lesson
2010-03-01)

When they are about to start up the construction of the car in this
new unit, Matthew asks Carin about the team constellations and
Nicholas expresses that he does not want to work by himself:

Matthew: Are you allowed to work with somebody else?
Nicholas: But what the hell. Then I don’t have that much of
choice really because I sit with Liam and he is away half of the
time.

Matthew: Nicholas, you are allowed to work alone without the
one you sit with.
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Nicholas: But I don’t want to work alone [inaudible].

Matthew: Kan man jobba med ndgon annan?
Nicholas: Men va tan. Dd har jag inte sd stort val eftersom
Liam ar borta halva tiden.

Matthew: Nicholas, man kan jobba sjilv men utan dom man
sitter med.

Nicholas: Men jag vill inte jobba ensam [ohdrbart] (Excerpt
7.12, audio recording, lesson 2010-03-01)

They rearrange. Nicholas, however, asks with some anxiety “What
now, how did this end up? Matthew?” (“Hur blev der nu? Mat-
thew?”). Finally Matthew moves to Nicholas and tells Nicholas:
“This will be alright now, PWSD-level” ("Nu ska der har blir bra,
MVG-nivd”).

7.4 Interpreting laboratory work as group activity

Room to manoeuvre

How can these group constellations and the reactions on changing
groups be understood? There is nothing that causes so many out-
spoken feelings in the classroom than the rearranging of seats. It
becomes explicitly clear that the students have placed themselves in
a hierarchy, based on who is to be considered a good student or a
bad student. When the classroom is rearranged, the student’s dif-
ferent status and reputation becomes visible and explicit. It be-
comes open for evaluation by the students and at the same time in
a distinct way makes obvious the differences in the group as the
students see it. The students have recognition rules for these things
and when rearranging in the classroom takes place it becomes evi-
dent that some students have higher value than others. They, as
Bernstein (2000) states “can recognize the power relations in which
they are involved, and their position in them” (p. 17). In the rear-
rangement and the group work, the different status and places on
the ranking list of students become visible through a kind of social
discourse. The practice constructs and manifests the students’ dif-
ferent status. Similar to the social discourse that surrounds the
school and the village, each student is surrounded by a social dis-
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course that constructs each and every student and gives them cer-
tain dispositions in this classroom. The classroom can be under-
stood as a field, a room where dispositions and practices develop
and become visualised (Bourdieu, 1998; Gytz Olesen, 2004).

Could social class be understood in relation to this science activity?
I claim it can. Social rank and status is one ingredient when estab-
lishing social class. The student and the teacher construct each
other in different social classes depending on their social rank. So-
cial class cannot be understood by socioeconomic factors only. The
effect of this hierarchical class marking process becomes decisive in
the classroom. Liam is one illustrative example.

Liam — social discourse and social class

Liam is considered to be one of the low status students, clearly ex-
pressed to him and his classmates at the desk. Liam knows that the
way he acts and talks entails problems for him; he has recognition
rules (Bernstein, 2000) for what is going on. ”It’s a pity you got
me” ("Forlar att du fick mig”) he replies to Nicholas. And in the
interview Liam expresses that “Ir feels like I have some kind of
penalty point” (“Det kinns som om jag har en prick”) about the
way he is seen in school. Using Bourdieu’s (1990) tool, he ex-
presses possibilities and dispositions that could be rooted in his
habitus. These are in turn built up by for example expectations
(also see Reay, 2004) that most likely will acted out in the activities
and the practices in the classroom. This becomes painfully clear
when looking at Liam. Liam is part of the social processes but the
processes also construct Liam: he manifests that “the body is in the
social world but the social world is also in the body” (Bourdieu,
1990, p. 190). For example; Liam often comes late but often stays
when the other has left the classroom to finish his task, paying no
heed to the rest of the class or the schedule. Carin asks him about
working in groups during one of these episodes.

Carin: Hey, Liam, do you want to work by yourself, or do you
want to work with somebody else?
Liam: (silence)
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Carin: Does it feel ok to work with others; does it feel ok to
work with Joshua?

Liam: What?

Carin: Or I mean Nicholas and

Liam: James.

Carin: James?

Liam: Yes, yes.

Carin: That’s good.

Liam: But it is boring for them if I come too late and then they
have ro wait.

Carin: Yes, yes, well then they can start on their own.

Carin: Du Liam, vill du helst jobba sjélv, eller vill du jobba till-
sammans med ndgon annan?

Liam: (silence)

Carin: Gar det bra atr jobba tillsammans med, gir det bra att
jobba med Joshua?

Liam: Va?

Carin: Eller jag menar Nicholas och

Liam: James.

Carin: James?

Liam: Ja ja.

Carin: Det ar bra.

Liam: Men det ar trakigt for dom om jag kommer for sent, d4
madste dom ju vinta.

Carin: Ja ja, men d4 kan dom ju gora sjalv ju. (Excerpt 7.13,
audio recording, lesson 2010-02-04)

Carin shows that she has recognition rules for what is going on in
the groups. At the same time, she is legitimizing that it is ok for
Liam to come late and that the others can go ahead without him.
My interpretation of the way Carin acts toward Liam throughout
the unit is that she is happy he attends the class as often as he does.
Even though the other students are not giving him room to ma-
noeuvre, she gives him space to act in certain ways that is not given
other students. However, when having many group activities,
Liam’s status and social rank over and over again are manifested in
the intricate interplay between what is going on in the groups and
the effect the groups exert on their members. And maybe his way
of dealing with the way he is constructed, is more resistance, more
late arrivals or messing around in or outside the classroom i.e. be-
ing, fulfilling and creating the way he is constructed.
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Carin thinks Liam is bright and actually could have good chances.
She constructs Liam in another social rank than his classmates and
surrounds him with another social discourse. In contrast with other
students, Liam surprisingly often has comments that deal with the
instructional discourse (Bernstein, 2000) and often has questions or
comments in the classroom regarding the scientific content. How-
ever he resists in many respects the regulative discourse in this
classroom. Since the regulative discourse is important in the class-
room and for his classmates, this becomes troublesome and in the
group activities he is not (allowed to be a) part of the game
(Bernstein, 2000; Bourdieu 1990). The reactions and the social dis-
course that surround Liam show that “a gift is nothing other than
the feel for the game socially constituted by early immersion in the
game” (Bourdieu, 1990, p. 109). Being gifted according to the stu-
dent (not by Carin in this case) means having a feeling for the game
that provides value and a room to manoeuvre. Liam does not have
that. Liam accepts in many ways the instructional discourse in
school (Bernstein, 1975). He is interested in science and he wants
to get good grades to be able to find a good job: school is impor-
tant, he states. However, without the regulative discourse, with a
non-valuable social discourse and without means or tools that sup-
port him, he is not part of the game.

Nicholas — holding the number one ranking

In contrast to Liam, the social discourse that surrounds Nicholas
gives him perhaps the highest position on the social ranking list.
Nicholas could be said to be completely in his element when it
comes to laboratory work. This happens even though he has ex-
pressed disinterest in science (also in contrast with Liam). He also
constructs himself as someone with a laid-back attitude with utter-
ances like “we did something at least” (“vi gjorde i alla tall nar’)
and someone not interested in science. However, when he starts to
do laboratory work he acts really interested and engaged. During
one episode, Nicholas is working with James. They appear to get
on really well and distinguish themselves from everybody else in
the classroom. They work along with their problem, develop their
ideas and do not wish to stop when the rest of the class has re-
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moved their laboratory equipment and started to write their report.
They clearly act completely at home (Bourdieu and Wacquant,
1992), they are curious and engaged and they can easily recognize
and realise how to carry out the laboratory work. The way they
behave “operates below the level of calculation and consciousness”
(Mills, 2008b, p. 100), providing them both with a sense of how to
act and respond. According to Mills” argument, this is due to their
habitus. However, if Nicholas works within his habitus when
working with, for example, James, he becomes insecure when start-
ing up the weakly framed laboratory work with the template. In
contrast to others who become silent, and contrary to the laidback
attitude he sometimes constructs, he starts to raise objections: “But
what is this all about? But what is it about? (“Men vad ir der la-
borationen gar ut pi? Men vad gar den ut p3?”). However, when
Nicholas has talked with Carin, straightened out the questions, he
starts to work. He makes sure that he gets the realisation rules. He
is given and taken opportunities and can make use of the options
and freedom that is given him in this classroom by the students and
the teacher. Like Liam, Nicholas visualises that “a gift is nothing
other than the feel for the game socially constituted by early im-
mersion in the game” (Bourdieu, 1990, p. 109).

If Liam is not part of the game, Nicholas makes sure he is (even
though he constructs himself without interest and with a laid-back
attitude). For some reason, one Friday afternoon, Nicholas works
together with another student, Michael. Their conversation is not
easy and instead Nicholas bosses Michael around saying for exam-
ple: “Get the rules, Brown!” “Can’t you go and get the ruler?
“What are you doing now?” (“Himta linjalen Brown!” “Kan du
inte hamta linjalen?” “Vad gér du nu?”). When it comes to the fi-
nal answer, Nicholas turns to Joshua who he prefers to get answers
from: “Whar did you get Joshua?” (“Vad fick du dina tll
Joshua?”). However, turning to Joshua when it comes to the an-
swers seems not enough for Nicholas. He constructs Michael in a
lower class than himself. As stated earlier, Nicholas’ and Michael’s
mothers work in the very same supermarket in Westvillage. How-
ever, when Michael says that his mother has “same fucking work
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as Smith’s [Nicholas] mum?” (“Samma jivia jobb som Smiths
[Nicholas] morsa”). Nicholas respond immediately: “My mum is
boss there” ("Min mamma ir boss dir”). Nicholas clearly demarks
himself from Michael. In actions and words, Nicholas constructs
Michael in another class than him and Nicholas constructs himself
as someone with higher status in the game. This form of dialogue is
never heard when Michael works with his closest friend, William,
nor when Nicholas talks with some of his closest friends. When
they sit by themselves in their own group they cooperate within
their group and with similar expectations, features and characteris-
tics in their own network, in their own group with their social
class.

Colliding codes

What becomes problematic with the laboratory group tasks is not
only the social discourse and ranking. In addition and in correla-
tion with this, there are colliding codes in the classroom. According
to the criteria, the students have to plan, risk evaluate and carry
out laboratory work on their own, if they want to reach level four
and five (out of five). In other words, in order to get good grades it
is better to work by yourself. This means that resisting the com-
mon and taken for granted way of working in groups actually gives
greater possibility to achieve, according to the criteria - or at least
according to one of the criteria. Nevertheless, doing that breaks the
taken for granted rule that it is good to work in groups: a rule that
is emphasised by the teachers and also by the way the classroom is
physically built with stationary desks and by the fact that there is
not enough laboratory equipment to perform laboratory experi-
ments by yourself. The contradiction becomes evident in a dialogue
between Carin and Lucy when they have done their experiment
and are supposed to write the report. Note the pronoun used,
Carin uses the plural-form (pl.) of you:

Carin: Lucy has them I can see, can I see them then I will ex-
plain to you [pl.], when you [pl.] have left this one you [pl.]
have already written the material and you [pl.] have already risk
evaluated and you [pl.] have already written the hypothesis so
we don’t have to do that, you have already done that here.
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Then you [pl.] write how you [pl.] carried it out, how you [pl.]
did it. You [pl.] can show the results in a table. And then con-
clusions. And then when you [pl.] write the conclusion.

Lucy: By myself?

Carin: It should be individually, yes.

Carin: Lucy har dom ser jag, fdr jag titta 1 den dom sd ska jag
forklara for er, nar ni limnat 1 denna har ni redan skrivit mate-
rialet och ni har redan riskbedomt och ni har redan skrivit hy-
potesen sd det behdver ni inte gora, det har ni redan gjort dar.
Di ska ni skriva utférande nu er hur ni gjorde. Resultat kan ni
gdrna redovisa I en tabell. Och sen slutsats. Och nar ni skriver
slutsats.

Lucy: Sjalv?

Carin: Den ska vara individuellt, ja. (Excerpt 7.14, audio re-
cording, lesson 2010-02-04)

The question put out by Lucy is relevant. If being properly evalu-
ated according to the matrixes the students have to resist the com-
mon and expected way of working in teams. Joshua deals with this
working by himself. Others start to work in their groups, trying to
solve the task.

Evaluation in the Swedish school is individual; however, the doxa,
the unconscious values and presuppositions of the science field
(Bourdieu, 1992) in this classroom say that the students should
work in teams or in pairs. However the regulative principle, the
code (Bernstein, 1975) works towards an evaluation that is indi-
vidual. There are doxa that expect cooperation and a code that re-
wards individuality. According to the national curriculum, the stu-
dents must show that at the end of the final year nine they:

can talk about and discuss questions concerning... In their dis-
cussions, pupils put questions and put forward views and re-
spond to views and arguments in a way which carries the dis-
cussions forward and deepens or broadens them. ... Pupils can
use the information in a well functioning way in discussions and
create well developed texts and other communications (SNAE,
2011b, p. 129).

I claim it is hard to reach a good grade in physics without interac-
tion and working in groups or and pairs if acknowledging the
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knowledge requirements of the curriculum. Seen from this perspec-
tive, Carin tries to follow the curriculum. In other words, it is not
only the doxa in this classroom that state that you should work in
teams, it is written in the curriculum, it is also a regulative princi-
ple, a code. In other words, there are at least two parallel codes in
the curriculum. My interpretation is that Carin unconsciously tries
at the same time follow the code, the regulative principle, regarding
requirements of individual grades and at the same time the code,
the regulative principle that states that you should work in teams
and pairs to reach good grades. In addition, there are doxa in the
science education field regarding the way the classroom is built and
the way laboratory work is often performed that presupposes
group work.

Bernstein (1975) noted in one of his early articles that " Curriculum
defines what counts as valid knowledge, pedagogy defines what
counts as valid transmission of knowledge, and evaluation defines
what counts as a valid realization of the knowledge on the part of
the taught" (p. 85). In laboratory group work, the pedagogy and
curriculum are in conflict with the evaluation. Neither the teachers
nor the students have a fair chance to manoeuvre or to decipher
what code counts as valid realization. Contrasting this with the
evaluation process that always works towards individual grades
makes it hard for students to understand what rules that are in
force and for Carin who must decipher the curriculum and in addi-
tion take into account the science education socio-historical lega-
cies with its doxa. This classroom and the way it is built demands
of the teacher that the students work within a legacy which actu-
ally makes it harder to get good grade. There are colliding codes.
One code that says that working in teams is a good way to work
and another code that says that evaluation is individual. Those
who can interpret what is valued and have greater possibilities of
success either by seeing what to do and supporting the others in the
group or by resisting the group when necessary. Mehan argues that
a “student’s successful participation in classroom lessons is at least
partially determined by their abilities to deal with this conflicting
information” (p. 124-125). A student who can deal with this con-
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flicting information and can make a decision, that can make the
distinction (Bourdieu, 2010) between what code to follow in dif-
ferent episodes, can also make successful choices. They can do the
right thing at the right time. Bringing into this the doxa in the sci-
ence education field makes laboratory work something extremely
complicated that could not be taken for granted.

Joshua - doing the right thing?

Joshua tries to do the right thing at the right time; he seems to own
recognition rules (Bernstein, 2000) in handling laboratory work, to
get room to manoeuvre and to reach the grades he strives for. Simi-
lar things happen with Matthew and Nicholas during another les-
son. Even though they are not sitting together they cooperate
across the classroom and ask and support each other throughout
the lesson. This can go on albeit at the expense of others. For ex-
ample, during one laboratory experiment this becomes problematic
since Joshua does not have a small wagon to use when trying out
friction. Carin points to the fact that they do have a carriage, Con-
nor has it and they should work together. Joshua distinctly tells
Connor that he can copy his answers. Instead of cooperating,
Joshua solves his problem by borrowing a wagon from the girls on
the desk behind, they end up without one and have to nag at
Joshua to get the wagon back. In the end, Joshua realises his goal,
working by himself doing what is asked of him in this laboratory
work. He writes his report and is rewarded with the grade of pass
with distinction. The other students who do not resist the grouping
in the classroom, are more or less committed to their places in the
hierarchy or to what members that could be found in their group
(such as James when working with Nicholas).

Joshua has realisation and recognition rules in many situations.
However, when it comes to team work he seems to have recogni-
tion rules for the evaluation code and he realises it in his own way
according to his priorities (grades) (Bernstein, 2000). School is a
way to reach his goals, not to fulfil his interests. Probably uncon-
sciously and instinctively he knows the rules and which code to
adapt to and when in order to reach the goal he strives for. Joshua
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tries to work by himself as often as possible even though the rest of
the students in the class work in teams or pairs. If he cooperates
with somebody it is Nicholas or Matthew. The reasons could be
several, such as that they are friends and share similar interests. In
addition, they also share the same background and similar socio-
economic status. They are also seen as good students by the rest of
group. Nicholas express that
Joshua” (”nej, men det ar inget jobbigr att jobba med Joshua”).
Joshua, Nicholas and Matthew are students that could be said to
be members of the same social class in this classroom. Nonetheless,

73

well, no, it’s not hard to work with

during most lessons Joshua works by himself even if team work is
possible. And Joshua states about his classmates “and they don’t
exactly help either” (“Och dom hjilper mig inte direkt”). Joshua
states that working by himself he “feels better, yes, it feels safer
that way” (“kinns battre, ja det kinns sikrare sa”) for his grades.
Some students (e.g. Lucy and Rebecca) seems to express the oppo-
site, feeling safe within their groups. In the end, Joshua receives
best grade of them all on this activity, followed by Nicholas and
Matthew. He fulfilled his goals by working by himself. He chose to
follow one code even though it collided with another code saying
what was desirable in this situation. In the end he did the right
thing, if looking at the grades awarded.

Rebecca - doing the right thing?

In contrast with Joshua, Rebecca and Charlotte always sit and
work together, right behind Joshua. When comparing the answers
from the test given a couple of weeks into this unit, Rebecca and
Charlotte have similar answers. This is not due to cheating. The
fact is that they write almost the same things throughout the unit,
on tests, reports and tasks. They also get the same grades on all
parts of this unit in mechanics. There is neither an individual Re-
becca nor an individual Charlotte, they work, act and talk as one
person. In the end when their results are summarized they both re-
ceive Pass+ and exactly identical written assessments. They con-
struct each other and they are constructed by others as one person
and acts as twins. Charlotte says: “ We are twins for that matter, so
we think in the same way, so we will get PWD both of us.” (”Vi ar
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i och for sig tvillingar, sd vi tinker likadant sd vi kommer ta VG
bada tvi”). She is immediately supported in her statement by Re-
becca saying: “So we are like one person.” (“Si vi ir som en per-
son”). As a result, or due to this, they also have the same expecta-
tion of their grades: pass with distinction. They also talk about
their grades and their results on this unit as if they should have the
very same grade, using the pronoun “we “(Swedish: vi) when they
actually talk about their individual grads saying for example (when
they are asked about their expectations on their grades): “Let’s
write PWD?” “Should we write PWD+?2” (“ Vi skriver VG” 7"Ska vi
skriva VG+?7). Rebecca and Charlotte act, talk, dress and seems to
think in similar ways and seen from that perspective, they put
value into and use similar resources and dispositions - i.e. they
could be said to belong to similar social class. They put value into
the same things when it comes to clothes, make up and interests,
but also grades, interest and expectations.

As a result of their cooperation they write extremely similar labo-
ratory reports which show they are not independent - which Carin
wanted them to show. They have not realized that it is not only
about doing the right thing that is important and that what Carin
asks for is individuality, not writing similar reports that expose a
lack of independent thought. They interpret the message system in
another way. Working in groups where they can construct each
other similarly and add value to what they think is important and
according to one code actually decreases their chances.

Laura - doing the right thing?

In another group, Laura is more or less trapped, but hardly visible.
Laura is extremely silent in the classroom, seldom raises her voice
or takes part in the classroom activities. However, it seems as
though she is trying and working, which Carin has seen. Laura of-
ten sits with or close to Molly and Lucy. During one lesson class
8D has science with a substitute teacher that they know well. This
teacher thinks that Laura, Molly and Lucy are not doing what they
are supposed to do and nag them. When the substitute teacher
leaves the group they do nothing; they start giggling and Laura is
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the only one that goes on with the exercises, asking her friend at
the desk: “Do you know the fifth one?” (“Kan du femman?”).
However, the other girls continue to mess around, not as loudly as
the boys, but disturbing each other. The teacher approaches again,
and Laura tells the teacher that there is one task they can’t solve.
The teacher urges them to turn to each other “So that you can help
Laura and finish this task” (54 atr ni kan hjilpa Laura sd ni fir
gjort den har uppgifren.”). The teacher starts to explain; however it
seems to me that Laura is the only one who listens. After a while,
Lucy comments on the fact that Laura has started to work: “ Wel/
hey there, have you worked ahead of us now?” ( “Men halld, har
du jobbar ifrin oss nu?”). Lucy expects them to work as a team
while Laura however tries to continue towards her goals. Laura
asks the teacher about the very last question on the hand-out that
she is working with. Lucy says that they know this already, they do
not have to ask about it. But soon it is revealed that this was not
true. They could not solve the problem.

Laura’s role in the group is emphasised by Carin when during one
lesson she says: “But Lucy, you [pl] just sit there and Laura is
working and you [pl.] just sit there and laugh all the time. Serious-
ly.
och skrattar hela tiden. Allvar.”) Carin continues her conversation
with Matthew while Lucy and the other girls on the desk behind
Matthew continue giggling. Carin turns around and approaches

»

(“Men Lucy, ni sitter bara och Laura jobbar och ni sitter bara

them again: “Do you [pl.] want to do anything? I can help you [pl.]
if you [pl.] want? But if you [pl.] don’t want to do anything ...
Shall I help you [sing.] Laura?” (” Vill ni gora ndgonting? Jag kan
hjalpa er om ni vill. Men om ni inte vill gora ndagonting ... Ska jag
hjalpa dig Laura?™). Carin gives up on the other girls and instead
turns to Laura. In the final grades, Laura is the one that receives
best in their group. However, she had to leave her group, following
another code and continue by herself trying to reach her goals.

A safe haven

Some groups become extremely tight and strongly classify them-
selves towards others such as Lucy, Laura and Molly or Rebecca
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and Charlotte or Michael and William. This strong classification
(Bernstein, 1975) becomes both a shelter for these groups and a
power resource where they can achieve their goals and exchange
their cultural capital (Bourdieu, 2010). However this is not always
according to what the curriculum and pedagogy expects and
wants. These groups have created well-classified groups with their
unified system of acting and talking. This becomes evident also
when an eraser is passed in the classroom. Some girls, Lucy and her
friend, do it silently and discretely without any need for instruc-
tions or outspoken information or talk between them. The boys,
such as Matthew, Nicholas and Joshua, pass it around loudly,
throwing it here and there over the classroom. The groups have
created their own way of not only talking but acting. In these
groups they can probably find other individuals with similar habi-
tus and similar cultural capital that appreciate and value similar
things. Instead of being isolated as a lone individual, open for
evaluation, the groups work as safe havens where they can support
each other’s interests, based on similar habitus. They do not need
to negotiate themselves towards any social discourses. The group
becomes in one way a kind of protection. This is expressed by
Molly who states that when she is together with a friend she is not
shy and feels safe.

The groups become safe havens for those in similar social class, at
the cost of undermining their possibilities. It undermines their pos-
sibilities to be fairly evaluated and to have the chance to work with
other students who can help them in the educational system. It also
undermines Carin’s possibilities since she doesn’t know about the
individual students’ abilities. This was clearly expressed at the end
of one lesson when Carin says “That was what this laboratory
work should show, James got good results, I don’t know abour the
rest of you” (“Det var detta som denna laboration skulle visa,
James fick bra resultat, jag ver inte om ni andra.”). It is probably
hard for the teacher distinguish between students in this group; the
group becoming the smallest unit and the students adhere to their
group at their stationary desks.
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The class construction of safe havens in the classroom might just
be what we could expect. In a classroom where the students have
measured and given each other different positions on the hierarchy
scale there is a need for a safe place where the students can find
room to manoeuvre and their ways of talking and acting - what-
ever these may be - are valued. The students have different status
or ranking in the groups and this becomes visible when laboratory
groups are changed. When Carin rearranges their seating, the stu-
dent’s different status becomes visible. Their safe haven is dis-
turbed. Their status will be clearly visible in the group, open for
explicit evaluation by the students and simultaneously visualizing
and creating differences and distinctions.

7.5 Concluding “It's a pity you got me”

Laboratory work, the practical component of science education,
often focuses on highlighting certain scientific phenomena or con-
cepts and a way of working in science. In this classroom, labora-
tory work is very common and important, so important that it has
its own matrix. Even though the laboratory work has its own ma-
trix, the actual daily activities are often weakly framed (Bernstein,
2000). It is filled with options and room to manoeuvre. It is a
chance to work according to your own interests, a chance to dis-
cover and investigate scientific phenomena and engage in practical
projects in your own pace. These could be lessons filled with curi-
osity, options and exciting challenges that fulfil curriculum goals
and societal expectations. In the end, however, these activities turn
out completely differently and not what curriculum, pedagogy or
evaluation aimed for.

The effects and the consequences of social class and its relation
with the science field and the common way of working there be-
come apparent. When using group work as a method to learn in
accordance with the field’s doxa and the codes that regulate the
classroom, it becomes problematic in many ways. In a science
classroom with its premises, its desk, where there is not sufficient
laboratory equipment or books, where group work is used explic-
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itly or implicitly , this has large implication and works as divider.
Carin and the students are not only trapped in colliding codes. The
teacher is pinioned by the curriculum and the doxa: she has to lead
laboratory work and it has to be in groups, even though evaluation
is to be individual. What should Carin do? Carin becomes (or at
least tries to become) a translator to twenty students, all of them
from different backgrounds, and with different interests and goals.
There is a risk that this becomes intolerable and might leave them
all blaming themselves for failure.

In this specific way of working and acting, students often work to-
gether in groups where they feel safe. These members, in my inter-
pretation, can in many cases be ascribed to the same social class.
The group becomes in one way a kind of protection, a safe haven,
or a form of power resource where the same resources, possibilities
or values can be used, manifested or developed. However, this also
implies that what the group becomes, you become. The effects of
social class become visible in the group work and this in turn is de-
cisive when looking at achievements. And as Lundqvist (2010)
states; “young people participate in a social game with other play-
ers on the field” (p. 307), which becomes evident in the laboratory
work episodes. What happens in the school science field is not an
individual process and cannot be understood as such.

The laboratory work lessons manifest complex interplay between
practices and presumptions in the science field, the curriculum, so-
cial class, school premises, school doxa and codes. Its collective
processes act on the individual student who risks shouldering the
burden of blame; “I¢’s a pity you gor me”.
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8. CONCLUSION AND DISCUSSION

8.1 Social class in science class = conclusions

The overall aim of this thesis was to contribute to a more complex
and multi-faceted description and analysis of inequalities in educa-
tion, focusing on social class in the science classroom. This was
done through descriptions and analyses of what ways of acting and
talking that are valued or not in the science classroom and how
these ways of talking and acting can be related to social class.
What new knowledge has been produced regarding these aims?
What kind of opportunities has this thesis given to be able to “con-
struct empirically grounded and theoretically informed connec-
tions” (Power, 1998, p. 25)? There are quite a few threads that
could be pulled from the fabric of this research process; some of
these will be twisted and turned in this final chapter. However,
first this chapter starts with the conclusions of the three result
chapters. The conclusions are followed by a discussion.

Conclusion: On the first floor

Unconsciously or not, Carin adapted her teaching to the way the
classroom was built. The organization of the premises therefore in-
fluenced the organization of the pedagogy and since the classroom
was strongly influenced by science and its socio-historical legacy,
not only the classroom itself became a prototype of science but the
pedagogy. Carin and her students were embedded in science’ socio-
historical legacy and the influences it had on the pedagogy.
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Carin had good intentions; at the same time (or maybe due to her
aim) her expectations of the students were low. In a negotiation be-
tween expectations, intentions, the student’s questions and the dis-
course that surrounds Westvillage, the knowledge threshold was
lowered. Carin’s good intentions and presumptions interacted with
the classes she had. It changed what was a valid transmission of
knowledge for class 8D and what ways of acting and talking that
were valued. It created a lowest common denominator, which di-
verged in relationship to other groups. It was a collective dualistic
process that established distinctions in the educational system.
What ways of acting and talking that were valued in the science
classroom were the effect of complex interplays in a certain field. It
could be described as a hidden conciliation where all agents in the
field maintained an on-going negotiation. This negotiation not only
included the status of the school and its context but the pedagogy
and students at the very heart of the classroom activities.

Even though the students were important agents in these negotia-
tions, their backgrounds were in many aspects inaccessible to the
educational system. No one expected the students to talk about
their backgrounds and traditionally, the school system has blamed
(and assessed) the individual students or the societal structure for
perceived failure. Should we instead be considering the processes
and dualistic relationships that actually are responsible for repro-
ducing distinctions and limitations?

Conclusion: “Are you with me2”

Changing ways of talking in this science classroom implied that the
students needed to translate what counted as formal educational
knowledge on a daily basis. Being able to translate, interpret and
adapt to new or changed situations increased the possibilities of
understanding what ways of talking and acting that counted as
valid or not.

Many of the girls were silent in this classroom and Carin was

forced to use tests to assess them. She felt she had to change her
pedagogy to adapt to the girls and the curricular demands. It was
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therefore not only the girls who needed to interpret, translate and
adapt. Carin needed to do the very same thing. Lucy was one of
these girls that elucidated what ways of talking that were not val-
ued and how these ways of talking in this science classroom could
be related to social class. It happened in an intricate interplay, with
hidden negotiations between the practices in the classroom, the
teacher and her expectations of the group, in addition to Lucy’s
low interest in science and the effects of her membership in the
group with its social class.

Joshua was another example of the hidden negotiation process.
When helping the teacher to maintain the regulative discourse (and
sometimes the instructional discourse) by acting as a sounding
board, he both influenced and was being influenced by the peda-
gogy and its code. Together they constructed what ways of talking
that were valued and how you could act and talk in a hidden nego-
tiation. The weakly framed dialogues were, like other situations,
continuously under negotiation and not something that Carin de-
cided for herself. Rather, it was a permeable and collective process
between all the actors in the field (Bourdieu, 1990).

Some students brought into specific dialogues and activities a habi-
tus that could be transformed into cultural capital (here: ways of
talking) which gave them advantages. However, it was not their
background itself that gave familiarity and in turn advantages. It
was in the particular practice and in interplay between the dia-
logues and the students that this became visible. Social class in the
science classroom could be understood and described in the effect
of the student’s ways of talking and acting when meeting a certain
form of communication pattern in a specific situation. In Lucy’s
case, it was the membership of a specific social class-group and the
effect it exerted on its members (Bourdieu 2010) that was relevant
when understanding social class in the classroom rather than a
cause and effect relationship between social class and science sub-
jects.
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At first sight the weakly framed dialogues, where Joshua and the
others functioned as sounding boards, entailed options and free-
dom. However, it was freedom for few (foremost Joshua, Matthew
and Nicholas). In strongly controlled dialogues, more students
could be heard and evaluated. The question remains, however if
this really gave larger possibilities for room to manoeuvre or if it is
a chimera? Even though Carin gave the silent students a chance to
let their voices be heard, the argumentation and the complexity of
the dialogues and the scientific content were narrowed.

Nylund and Rosvall (2011) stated that vertical discourses in the
classroom give power and have potential to question existing cir-
cumstances since it gives possibilities and access to think outside
the context, outside the box. However, in this classroom, horizon-
tal discourse was used often. Since some students often met every-
day knowledge only in school they were not given access to the
vertical discourses that would have given them possibilities to
break the uneven distribution of knowledge and power in the edu-
cation system and society. It became a dialogue and a discourse
based on the lowest common denominator that in the long term
will exclude some students, since their spielraum actually was nar-
rowed. However, all students in the classroom were suffering un-
der this discourse since Carin negotiated and adapted her pedagogy
and expectations of the group. Therefore, there were consequences
not only for different groups of students but for a// the students in
the context. Forms of knowledge in the classroom concern all stu-
dents in a classroom.

The science dialogues were not simple communications from one
party to another, neither did they focus on content and introducing
certain scientific knowledge. It was rather a game the students and
the teacher needed to understand, translate and interpret. It was
not the student’s background itself that gave familiarity and in turn
advantages. It was in the particular practice and in interplay be-
tween the dialogues and the students that this became visible. It
was in the effect of the student’s ways of talking and acting when
meeting a certain form of communication pattern in a specific
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situation that social class in the science class could be understood
and described. For example, what became valid transmission of
knowledge was therefore not only up to Carin and her pedagogy,
neither was it a question of a specific socioeconomic background.
It was not only the students that needed to engage, participate or
pick up cues.

Conclusion: “It's a pity you got me”

Laboratory work lessons should be filled with curiosity, freedom
and exciting challenges. And Carin provided the students with
these opportunities in this common way of working in 8D’s class-
room. In the end, these activities produced completely different re-
sults.

In the science dialogues as well as in the laboratory work, it was
the organisation of content rather than the content itself that was
important. The regulative discourse totally overruled the instruc-
tional discourse and became the most important and decisive factor
in this practical science activity. In a subject strongly influenced by
its socio-historical legacy with facts, figures and non-negotiable
knowledge, it was not the content that was decisive for the stu-
dents. Therefore, those students that had cultural capital that gave
value to or could be exchanged in the regulative discourse had bet-
ter chances. Educational success in the school science field seems
dependent not only on content but also on familiarity with ways of
talking and communicating (Lemke, 1990).

There was nothing that caused so many outspoken feelings in the
classroom than the group processes and most of all, the rearrang-
ing of the groups. The students and the teacher constructed each
other in different social classes depending on their social rank. The
effects of this hierarchical class marking process became decisive in
this common activity in this classroom. What became problematic
with the laboratory group tasks was not only the social discourse
and ranking. In addition and in correlation with this, there are col-
liding codes in the classroom. The evaluation in the Swedish school
is individual, however, the doxa, the unconscious values and pre-
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suppositions of the science field (Bourdieu, 1992), that strongly in-
fluenced this classroom entailed that the students worked in teams
or in pairs. There were doxa operating in the science education
field regarding the way the classroom was built and the way labo-
ratory work is often performed that presupposed group work.
However, the regulative principle (Bernstein, 1975) worked to-
wards an evaluation that was individual. In other words, in order
to get good grades it was better to work by yourself. If being prop-
erly evaluated according to the matrixes, the students had to resist
working in teams. The doxa expected cooperation and a code that
rewarded individuality. In addition, it was not only doxa in this
classroom that stated that you should work in teams, it was writ-
ten in the curriculum, e.g. a regulative principle, a code. There
were at least two parallel and colliding codes in the curriculum and
the classroom. Bernstein (1975) noted: "Curriculum defines what
counts as valid knowledge, pedagogy defines what counts as valid
transmission of knowledge, and evaluation defines what counts as
a valid realization of the knowledge on the part of the taught" (p.
85). In laboratory group work the pedagogy and curriculum was in
conflict with the evaluation. Neither the teachers nor the students
had a fair chance to manoeuvre and to decipher what code that
counted as valid realization. Adding this to the evaluation process
with individual grades, it became hard for the students to under-
stand what rules were needed. Besides that, the teacher Carin had
to decipher the curriculum and in addition take into account the
socio-historical legacies of science education with its doxa. Those
students who could interpret what was valued and when had
greater possibility of success either by seeing what to do and sup-
porting the others in the group or by resisting the group when nec-
essary. A student (or a teacher) that could deal with this conflicting
information and could make a decision and make the distinction
between what code to follow in different episodes, could also make
successful choices: they could do the right thing at the right time.

The students worked together in groups, which according to my

analyses, in many cases was built upon a membership ascribed to
the same social class. The groups became safe havens for those in a
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similar social class, while at the same time undermining their pos-
sibility of being fairly evaluated and having the chance to work
with other students that could help them in the educational system.
And this might be expected, in a classroom where the students had
measured each other and given each other different positions in the
hierarchy. There was a need for a safe place where the students
could find room to manoeuvre, where their ways of talking and
acting were valued. The groups became their important playing
grounds and became decisive when it came to how they should act
and what was valued and not. The students had different status or
rank in the group and this became visible when the orders of the
groups were disturbed. The group became in one way a kind of
protection. However, this also implied that what the group be-
comes, you become. It was therefore the effects of social class that
became visible in the group work and this in turn was decisive
when looking at achievements. As Lundqvist (2010) states: “Young
people participate in a social game with other players on the field”
(p. 307). What happened in the school science field was not an in-
dividual process. It was the effect of social class, i.e. the effect of
feeling safe with others with similar upbringing. Since group activi-
ties are such a common way to work in this science classroom, so-
cial class had large implications in this science class.

The effects and the consequences of social class and its relation
with the science field in this common way of working was appar-
ent when using group work as a method to learn (always with the
best of intentions and in accordance with the doxa in the field and
sometimes with the code). These should be lessons filled with curi-
osity, freedom and exciting challenges. The result was completely
different. In a science classroom with its premises, its desk, where
there were not sufficient equipment or books, where group work
explicitly or implicitly was used, this activity worked more as a di-
vider and excluder rather than the opposite. Carin and the students
were not only trapped in colliding codes. The teacher and students
were pinioned by the curriculum and the doxa, they had to per-
form laboratory work and it had to be in groups, however evalua-
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tion is always individual. What should they do? Laboratory work
became something extremely complicated.

The laboratory work left the students blaming themselves the way
Lemke (1990) feared the student would in the science classroom.
This happened even though this was the outcome of complex in-
terplay between practices and presumptions in the science field, the
curriculum, social class, school premises, school doxa and codes.

8.2 Back to the point of departure

This research process began with several questions such as: Could
there be other explanations for failure other than intelligence and
talent? Was there something else going on, a game or a process
outside the student that needed attention when discussing success?
Lemke (1990), another science educational researcher, writes that
“the basic point-of-view is that science is a social process” (p. xi).
What kind of consequences might that have in the science class-
room? What if it all is a social process? What if we need to find
other explanations than to “individualise failures and legitimise
inequalities within structure where failure is attributed to inborn
facilities” (p. 146)? Beginning with these questions I turned first to
earlier statistical research and reports. The process continued with
definitions and limitations and the science education field was
characterised. The research process proceeded with the theoretical
framework and research questions were formed. They were exam-
ined from theoretical perspectives and empirically-produced
knowledge. Did I find answers? Yes, I found some; however new
questions have been raised and there are many reasons to continue
the research process and the discussion that this thesis started.
Nevertheless there are some things that have surprised me more
than other things. I want to emphasise three.

Firstly, what surprised me were the strong advantages of working
as closely as I did with theoretical framework. It has been essential
when keeping track, deepening and assisting in descriptions as well
as in analysis. One good example is the field concept (Bourdieu
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and Waquant, 1992) which has been a helpful tool in bringing
forward and seeing science education as a field and in turn study-
ing the doxa (Bourdieu, 1992) in the field. Without this perspec-
tive, I could not have understood the importance of school science
as a prototype of science (Carlone, 2003, 2004) in this research
process. This in turn helped to show that it is not science education
itself that causes discriminatory reproduction patterns, but rather
the effects of the socio-historical legacy of science. Carlone exem-
plifies: “There is a lot of baggage associated with what makes a
‘good’ science education, including socially constructed notions
about what science is, who does science, what belongs in the sci-
ence curriculum, and how best to ‘deliver’ the content” (Carlone,
2003, p. 308). What this baggage did in the classroom - often
through hidden curricula and taken for granted activities - sur-
prised me deeply. For example, given that the pedagogy and the
code in the classroom is influenced by the socio-historical legacy of
science and built up as a prototype of science, I claim that strong
consideration must be given regarding what a specific context
causes and demands, and take into account how the socio-
historical legitimised practices and activities are enacted in the
classroom.

Secondly, I want bring forward the descriptions and analyses of the
students. In the first result chapter we met: Joshua — doing the right
thing; Lucy - “with you or not?”; Matthew — happy and humor-
ous; Liam — “penalty point”; Rebecca - unfair in pairs; Laura - shy
and quiet; Nicholas -“kind of smart”. There was a risk when de-
scribing and analysing the students that too much focus on the in-
dividual student could cause deterministic interpretation. However,
I claim that through the individual students it has been possible to
see how societal discriminatory structures - often are talked about
on a general level in society - directly influence the everyday life in
the classroom and act upon the individual student. Nevertheless,
stating this, social class and the different individual students must
be understood in their context and in dualistic, negotiative proc-
esses. Social class can be more or less created and manifested, how-
ever social class is clearly manifested and created in some of the ac-
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tivities that we use in science classrooms, such as in the dialogues
or in the laboratory work which is always performed in groups.
According to Bourdieu (2010), social class is defined by the net-
work of relations between all its properties or characteristics. This
network must be seen in the light of a specific practice and what is
valued there (seen for example through the socio-historical “lens”),
and in addition, the effects of this. Social class does not only give
us answers. The science field must be taken into account. This
might be one of the things that surprised me the most: that the in-
dividual students and his or hers background or possible talent
really did not stand out. Failure in classroom could not be corre-
lated to innate skill (Lemke, 1990) per se. One example was Liam.
Being talented in the science classroom means having a feel for the
game and what is going on, what is valued, when and how? Sci-
ence learning and teaching is a social process (Lemke, 1990). I had
a presumption of a dualistic process, but I could not imagine that it
was so visible, strong and filled with negotiations. In this class-
room two perspectives of class are encountered. I claim that science
in itself brings in a class perspective. This encounter emphasises
that science class also versus social class. Social class in science
class could and should be interpreted in at least two different ways.

Thirdly, what surprised me was how the scientific content was
used and realised. In the interwoven relationships, the dualistic
processes, it seems as though when coming to understand, translate
and interpret the content, it was rather the form of the content and
the way the content was represented that was important. The in-
structional discourse, the transmission of knowledge - in this case,
the scientific content - was outmanoeuvred by the regulative dis-
course. The form, the way it was presented, was more important to
the students than the understanding of the content. What also
should be emphasised was that the knowledge level in this class-
room was lowered. In hidden negotiation between the teacher’s
expectation, the socio-historical legacy of science and students’
presumptions, the pedagogy changed. The questions became sim-
pler, the forms of assessment changed. This was done with good
intentions and probably with the “weak” students in mind. How-
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ever, all students in the classroom suffered from this imposition of
the lowest common denominator of knowledge, since science learn-
ing is such a social process. This entails that if the knowledge
threshold is to be lifted in a classroom, there must be a sharper fo-
cus not on the individuals such as students or teacher, but rather
on the hidden negotiations that lowers the level.

8.3 (Class)room

A number of results have surprised me deeply and raise new (?)
questions: Are there classrooms for all students? Are there rooms
for children from all different classes? Should there be? What
would they look like? What should be changed?

I claim that if we want change, it is possible. A number of re-
searchers have put forward that science education reproduces ine-
qualities. So what to do with science education if we want change
and a classroom for all? I claim it is not science education in itself
that reproduces inequalities, it is the way it has been constructed
by society and the way it has constructed itself. In other words, it is
not the specific content, what kind of figures and facts, but rather
what kind of legacy, what kind of values that science education
carries. I claim that this perspective, though deeply problematic,
powerful and strongly positioned in society, actually makes way
for equality and possibility. Examining further this baggage, sur-
prisingly tangible, would be one interesting, important and fruitful
future research project.

Dealing with class and reproduction issues is sometimes heavy, de-
terministic and might just reproduce another dark picture. How-
ever, the notion of social class always brings in the specific context
of a playing field. Using the notion that social class concerns rec-
ognizing the student’s situation and context, I want to maintain
that this is not deterministic and dark, but rather the opposite. As
much as distinctions and limitations are created in specific situa-
tions and practices, I claim that it is exactly there that possibilities
and room to manoeuvre can be found. The fact that the students
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must be seen and recognized in their context, from their perspec-
tive, gives the picture other colours and more depth. It is in this
context that the students can be recognized (Carlone and Johnson,
2007), important for their path and dispositions into the future.

However, this focus on the context and the specific field challenges
the education system. It challenges the thought that all students in
all schools in a country should gain and obtain the very same uni-
versal (or at least national) predetermined knowledge directed by
for example curriculum and/or socio-historical legacies. If students
possibilities, their success and their room to manoeuvre should be
understood and recognized in a specific context in a certain field —
how can we - for example - assess students equally? Recalling that
assessment actually provides the admission ticket to their future:
can students be equally assessed? Should they? By whom? When?
How can we relate the individual student and his or her possibili-
ties, options, cultural capital, habitus, room to manoeuvre and so
forth to national, universal criteria and in addition to desirable so-
cietal values?

I claim this is a societal educational paradox that is enacted every
day in every classroom, leaving students and teachers at the cross-
road where the one and only cultural capital and habitus become
important: the cultural capital that is so decisive in education and
especially in science. Otherwise, how can it be that, according to
Jonathan Chait (2011, November 7) poor kids in America (and I
claim elsewhere) “who succeed academically are less likely to
graduate from college than richer kids that do worse in school ...
Even if they graduate from college the children of the poor are still
worse-off than low-achieving children of the rich?”. The Swedish
curriculum stipulates that

education in the school system aims at pupils acquiring and de-
veloping knowledge and values. It should promote the develop-
ment and learning of all pupils, and a lifelong desire to learn.
... The inviolability of human life, individual freedom and in-
tegrity, the equal value of all people, equality between women
and men, and solidarity with the weak and vulnerable are the
values that the school should represent and impart. ... The task
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of the school is to encourage all pupils to discover their own
uniqueness as individuals and thereby be able to participate in
the life of society by giving of their best in responsible freedom
(p. 9).

I assert this is a chimera of freedom. What does freedom entail in
the classroom? The students in 8D are given a lot of options and
possibilities. But this does not automatically give freedom. There
are not many students that can make use of this freedom, neither
take it nor claim it. The recipient of the Nobel Memorial Prize in
Economic Sciences 2001, Joseph E Stiglitz, states when discussing
inequality and economics that “real democracy is more than the
right to vote once every two or four years. The choices have to be
meaningful” (Stiglitz, 2012, p. 17). Carlone et al (2011) states

An equitable science classroom, then, cannot be defined with
the criterion that everyone has the chance to learn when the op-
portunity presents itself. Instead, our study implies that an equi-
table classroom is where all students are entitled, expected, and
obligated to participate competently (p. 481).

Therefore, we fool ourselves thinking of the science classroom as a
place for individual freedom. If we are not willing to acknowledge
the paradoxes and the hidden negotiations, we might be hindered
in looking upon or acknowledging important collective processes
that we all gain from. There is a need to challenge the relations be-
tween individual freedom, opportunities and equality. Stiglitz states
that “this decline in opportunity has gone hand in hand with our
growing inequality. In fact, that pattern has been observed across
countries — countries with more inequality systematically have less
of opportunity” (Stiglitz, 2012, p. 39). When increasing options
and freedom without bringing into the discussion collective proc-
esses and thus educational paradoxes, this means somebody else or
something else takes control and the students end up doing what is
familiar and known. At its most basic point, science education and
“freedom is not something given: it is something you conquer —
collectively” (Bourdieu, 1990, p. 15).
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APPENDICES

Appendix A Letter to parents

MALMO HOGSKOLA

Hej!

Jag heter Anna Jobér och arbetar som doktorand pd Lararutbildningen pa
Malmo hogskola.

Under borjan av varterminen kommer jag att genomfora en studie i klassen
och finnas med pa alla NO-lektioner samt under vissa mentorstider. Jag
kommer att genomfora intervjuer och observationer samt dven gora ljudin-
spelningar. Enligt elevernas 6nskemal sd kommer jag inte att genomféra nigra
videoinspelningar. For att kunna genomfora denna studie behover jag fa ditt
godkidnnande som fordlder/virdnadshavare. Ditt barn, klassen och skolan
kommer att vara anonyma i min studie och allt material kommer att behand-
las konfidentiellt. Mitt syfte med min forskning dr att undersoka vilka faktorer
i klassrummet som paverkar studieresultatet i NO och min férhoppning ir att
jag genom denna studie kan bidra till en 6kad forstdelse om barns lirande i
naturvetenskap. Om du vill friga om ndgonting fir du girna hora av dig till
mig! Du nér mig littast pd telefonnummer 040-665 80 14 eller pd min mail
anna.jober@mah.se.

Med vinlig hilsning
Anna Jobér

Vinligen sitt ett kryss i ndgon av rutorna nedan och skicka sedan tillbaka
lappen péskriven till ditt barns mentor. Svar 6nskas snarast!

o Ja, mitt barn far vara med i studien.
o Nej, jag vill inte att mitt barn ska vara med i studien.

Mitt barn heter:
Underskrift milsman:
Namnfortydligande:
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Appendix B Letter to students

Hej! MALMO HOGSKOLA

Jag heter Anna Jobér och arbetar som doktorand pd Lirarutbildningen pa
Malmo hogskola.

Under bérjan av virterminen kommer jag att genomfora en studie i klassen
och finnas med pd alla NO-lektioner samt under vissa mentorstider. Jag
kommer att genomfora intervjuer och observationer samt dven gora ljud- och
eventuellt videoinspelningar.

For att kunna genomfora denna studie behover jag fa ditt samtycke. Du, din

klass, din skola och din lirare kommer att vara anonyma i min studie och allt
material kommer att behandlas konfidentiellt.

Om du vill friga om négonting fir du gidrna hora av dig till mig! Du nar mig
lattast pa telefonnummer 040-665 80 14 eller pd min mail
anna.jober@mah.se.

Med vanlig hilsning

Anna Jobér

Vinligen sitt ett kryss i ndgon av rutorna nedan! Vik ihop lappen och limna
till mig. Om du inte vill vara med behover du inte limna in ndgon lapp. Svar
onskas senast 1:e februari.

O Ja, jag vill vara med i studien.
O Ja, jag vill vara med i studien, men jag vill inte bli filmad.

Underskrift:

Namnfortydligande:

Vik ihop lappen och limna till mig! Tack!
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Appendix C Observation scheme and Observation guide

Datum Tid

Typ av lek-

tion

Inspelning

Moblering

Tavla eller
likn.

Arbetssatt

Materiel

Ovrigt

Filtanteckningar:

Observation guide

Mal och férkunskaper

Hur tar lararen reda pé vad eleverna kan innan? Hur utnyttjas elevernas erfa-
renheter? Hur blir undervisningens mal och plan tydligt?

Tal- och rumsutrymme

Vem far bidra med sin erfarenhet? Vem stiller fragor? Hur cirkulerar ldraren i
klassrummet? Vilka far svar? Vilka svarar? Vilket sprik anvinds? Vem viljs
ut? Vilket spelutrymme? Samtal: interaktiva, dialogiska?

Relationer
Samspel larare-elev. Samspel elev-elev. Samspel elev-dator/mobil. Hur sker
samspelet? Gester, blickar, tal?
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Undervisningens innehdll, gestaltning
Abstrakt-konkret/komplexitet? Hur skiftar detta? Vilka nivder halls undervis-

ningen pa? G, VG eller MVG? Hur ldgger man upp undervisningen (gruppar-
bete, enskilt, par) Laxor. Hur mycket? Hur kontrolleras de? Hurmycket kon-
trolleras de? Laromedel, vilka och hur anvinds de och av vilka elever? Labora-
tioner, vilka och hur anvinds de och av vilka elever? Hjilpmedel, vilka och
hur anvinds de och av vilka elever? Vilka liromedel/laborationer/hjalpmedel
viljs bort? Hur definieras omradet? Definieras det som viktigt Nar i de olika
momenten tycks eleverna kanna sig bekvima/obekvama?

Bedomning av elever
Vem far ber6m? Vem far klander? Vem viljs ut? Vad bedéms, hur bedéms det

(formativ, summativ)? Uttrycks betyg och bedomning som bruksvirde eller
bytesvirde?

Trivsel och vantrivsel

Vad iscensitter eleverna sig sjalva i for situation (vetenskapsman, hjilpreda)?
Nir trivs eleverna, nir uttrycker de vantrivsel, passivitet? Nar spricker fasa-
den, nir blir eleven osiker? Varfor den blir det just dé/tillfillen av osdkerhet?
Nir uppstr en handling som visar att man har/inte har kansla for situatio-
nen? Kanslouttryck.

Critical incidents

Nir fringdr man sina monster, nir gor man ndgot som visar pd ndgot annor-
lunda? Maste se det vanliga forst? Friga liraren nir det hinder nigot ovan-
ligt, vad hon anser vara ovanligt?

Monster och strukturer
Vilka dolda finns det? Och hur korrelerar de med varann?
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Appendix D Interview guide students

1. Skolans NO-undervisning
Intresse: Hur skulle du beskriva ditt intresse for NO i skolan? Och utanfér

skolan (TV, fritid, spel)?

Lirande, kunskap, begriplighet: Kan du beritta for mig hur du ldr dig na-
got! Nir ar det litt/svart? Varfor tror du att du kdnner sa? Hur gér det till?
Nir du ldser, genomgangar, laborationer, grupparbeten?

Vad gor du om du inte forstar pd en lektion? Vad gor du om du inte forstar
hemma?

I jimforelse med andra d4mnen: Om du skulle jamféra NO med andra dm-
nen, vad ir de stora skillnaderna enligt dig? Bocker, material, innehdll, under-
visnings uppligg, lirare?

Specifikt omrdde (mekanik): inneh4ll, gestaltning, m&l: Vad ir mekanik for
dig? Vad kinde du till om mekanik innan? Vad tinker du om det material ni
anvinder i detta omrade? Bocker, hjidlpmedel etc. Hur tycker du man ska gora
for att ldra sig mekanik? Om du vore larare, hur skulle du undervisa? Vad tror
du malet 4r med omradet mekanik?

Sprik: Vilket sprik skulle du vilja ha NO pa? Varfor? Vad tycker du om
spraket ... i bocker, pa stenciler, nir liraren pratar, pd laborationer? Litt,
svart? Varfor?

Lixor: Kan du beritta for mig hur det brukar ga till om och nir du gor NO-
lixor hemma!

Vem hjilper dig? Hur mycket tid per vecka? Vad gor du om du inte forstar?
Litt/svart? Om du fick vilja helt fritt hur du skulle vilja ha det med lixor i
NO, hur skulle det vara d4? Vilket amne brukar du jobba med mest hemma?
Vilket sprak anvinder ni nir ni gor lixor hemma? Ar det olika i olika zmnen?

Forvintningar: Vilka forvintningar har du pd dig sjilv i NO? Vilka forvint-
ningar tror du andra har pa dig?

Betyg och bedémning: Kan du beritta vad betygen innebir for dig? Viktiga?
Viktiga for vad? Vad innebar ett bra/déligt betyg for dig? Vad vill du anvianda
dina betyg till?> Ar det nigot som motiverar dig till att f4 ett bra betyg? Kinner
du att din kunskap blir bedomd som du tidnker dig det? Kan du beritta om
ditt NO-betyg! Brukar du lyckas eller misslyckas i NO sett fran ditt perspek-
tiv? Tycker du att du blir rittvist bedomd? 1 relation till andra? Vad hoppas
du om ditt nasta betyg?

Relationer: Hur skulle du beskriva din relation till din NO-larare? Hur skulle

du beskriva din relation till dina klasskompisar pd NO-lektionerna? Vad bety-
der de for ditt lirande tror du? Gor de det enklare eller svarare?
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Familjen och NO: Pratar ni om NO hemma? Vad tror du dina fordldrar tin-
ker om NO? Vad tinker dina syskon om NO? Jimfort med andra 4mnen?

Sitt eleven i olika scenarier (ev): Om du fick vara lirare, hur skulle du gora
for att ldara eleverna ex. mekanik eller optik? Om du fick bestimma sjilv hur
du skulle vilja ha en lektion i mekanik, vad skulle du gora dd? Varfor?

2. Framtid, utbildning, yrke
Vad tror du att du kommer att gora/arbeta med i framtiden? Yrke? Varfor?

Vad tror du dina foraldrar tinker om din framtid? Vilket yrke, tror du, de vill
du ska ha? Varfor? Vilken roll spelar skolan for din framtid? Vilken roll spelar
NO (betyg, undervisning, intresse) for din framtid?

3. Familjen, bakgrund (flertalet frigor behandlas dven i PISA-enkiten!)

Hur ldng tid har du bott i Sverige? I vilken arskurs borjade du skolan i Sveri-
ge?

Vilka sprak talar du? Vilket sprak tycker du att du talar bist? Vilket sprak
talar du helst? I skolan och hemma? Vilket sprik tinker du pa? I skolan och
hemma? Vad tinker du omkring detta? Om du fick vilja vilket sprak du skulle
anvinda i skolan, vilket skulle du da vilja? Varfor? Har du eller har haft na-
gon modersmdlsundervisning?

Kan du berdtta om din familj? Bor du tillsammans med dina foraldrar? Sys-
kon? Var bor ni? Trivs du didr? Har du bott ndgon annanstans?

Kan du beritta om dina fordldrar! Hur linge har dina forildrar bott i Sverige?
Vad arbetar dina fordldrar med? Vad har dina forildrar for utbildning?

Vad brukar ni gora hemma i er familj? TV, lisa, fritidsaktiviteter?

Vad tror du de tycker om skolan?

4. Elevens intressen, personlighet och framtidsplaner
Kan du beskriva dig sjalv och vem du 4r?

Har du nagra forebilder, nidgon du skulle vilja vara eller vara som? Na&-
gon/ndgot du identifierar dig med?

Vad ir din talang? Vad ir du bra pa? Varfor?

Fritidsintressen? Vad gor du (helst) nir du dr ledig? Fritidsintressen bakat, forr
i tiden?

Vad vill du gora/arbeta med nar du blir stor? Livsprojekt?

Vad betyder skolan for dig? Vad betyder skolan och att studera for vad du vill
gora i framtiden? Ar skolan viktig for att du ska na dit du vill/dina mal?
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Appendix E Interview guide teacher

Yrke och bakgrund:
Utbildning, erfarenhet, forviantningar

Din NO-undervisning:
Vad gor du om en elev inte forstdr pd en lektion?

Hur tinker du nir du planerar ett omrade som fysik och mekanik? Bedom-
ning, organisation, hjalpmedel? Hur ser du pa det material ni anvinder? Labo-
rationer, bocker? I relation till skolplaner och liroplaner? I relation till det
omgivande samhillet? Intentioner/mél/med undervisningen (i detta specifika
omrade men ocksd generellt)? Vad ser du som de viktigaste milen med detta
avsnitt och mer generellt med NO? Hur bar du dig 4t for att komma dit?

Ar det nagot speciellt med dmnena fysik och mekanik om man jamfér med
andra delar i NO-undervisningen?

Vilken roll spelar lixorna?

Bed6mning, hur ser du pa det? Hur resonerar du nir och hur du bedomer ele-
verna? Svarigheter? Vad innebar betygen? Kanner du att du har tillrackligt pa
fotterna nar du sitter betyg? Brukar de kdnnas rittvisa?

Denna klass:

Ar det nigot speciellt med denna klass och hur paverkar det dig som lirare?
Jamforelse med andra klasser? Hur ser du pa deras forutsdttningar? Hur skulle
du beskriva relationerna med eleverna? Relationer i klassen, relationen till
klassen? Intentioner/mal med undervisningen i denna klass? Undervisningens
innehall och gestaltning for denna klass? Vad gillar denna klass? Vem ar det
som bestimmer av eleverna och fir mest utrymme?

Framtid

Vad tror du om elevernas framtid? Vilka tror du kommer att arbeta med na-
got som har en naturvetenskaplig framtid?

Vilken roll tror du férildrarna spelar for elevernas framtid?

Vilken roll tror du, du, NO-undervisningen spelar?

Vad tror du skolan spelar for roll i elevernas livsprojekt?

Elevens bakgrund

Vilken roll tror du elevens bakgrund spelar (ex. socioekonomisk, fordldrars
utbildning) for resultat, betyg, prestation? Vad tanker du om orsakerna bak-
om elevernas olika resultat?

Vilken roll spelar det att vara pojke eller flicka i klassen?
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Appendix F Questionnaire

Based on PISA 2006 (OECD, 2007).

Q1. Nir dr du fodd?

(Skriv ménad och &r nir du ir fodd)
19

Minad Ar

Q2. Ar du flicka eller pojke?
Flicka Pojke

Q3. Vilket 4r din mammas huvudsakliga arbete? (t ex lirare, koksbitride,
forsiljningschef)

(Om hon inte arbetar nu, skriv vad hon arbetade med senast.)

Skriv vad hennes yrke kallas.

Q4. Vad gor din mamma i sitt huvudsakliga arbete? (t ex undervisar
grundskoleelever, hjilper kocken att laga mat pd en restaurang, ir chef
for en grupp forsiljare)

Beskriv med en mening vad hon gor eller gjorde i sitt arbete.

Q5. Vilken dr den hégsta utbildning av nedanstiende som din mamma
har slutfért?

Om du inte ir siker pa vilken ruta du ska kryssa i sd be provledaren om hjilp.
(Satt bara kryss i en ruta)

a) Tre- eller fyradrig teoretisk gymnasieutbildning
b) Tvaérig gymnasieutbildning

c) Nioarig grundskola

d) Sex 4r i grundskola

e) Hon har gitt mindre dn 6 ar i grundskola

Q6. Har din mamma genomgatt och slutfért ndgon av féljande utbild-
ningar?
Om du inte ir siker pa vilken ruta du ska kryssa i sa be provledaren om hjilp.
(Satt kryss i en ruta pa varje rad)

Ja Nej
a) Universitets- eller hogskoleutbildning omfattande minst 3 ar

(t ex fil.kand.-, fil. mag.-, fil.lic.- eller fil.dr.-examen)

b) Universitets- eller hogskoleutbildning omfattande mindre dn 3 ar

Q7. Vilket ir din pappas huvudsakliga arbete? (t ex lirare, koksbitride,
forsiljningschef)

(Om han inte arbetar nu skriv vad han arbetade med senast.)

Skriv vad hans yrke kallas.
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Q8. Vad gor din pappa i sitt huvudsakliga arbete? (t ex undervisar grund-
skoleelever, hjilper kocken att laga mat pa en restaurang, ir chef f6r en
grupp férsiljare)

Beskriv med en mening vad han gor eller gjorde i sitt arbete.

Q9. Vilken ir den hégsta utbildning av nedanstiende som din pappa har
slutfort?
(Satt bara kryss i en ruta)

a) Tre- eller fyradrig teoretisk gymnasieutbildning
b) Tvaarig gymnasieutbildning

c) Niodrig grundskola

d) Sex ar i grundskola

€) Han har gitt mindre 4n 6 ar i grundskola

Q10. Har din pappa genomgatt och slutfort ndgon/nagra av f6ljande ut-
bildningar?
(Sdtt kryss i en ruta pa varje rad)
Ja Nej
a) Universitets- eller hogskoleutbildning omfattande minst 3 ar
(t ex fil.kand.-, fil. mag.-, fil.lic.- eller fil.dr.-examen)
b) Universitets- eller hogskoleutbildning omfattande mindre dn 3 &r

Q11. Om du INTE ir fodd i Sverige, hur gammal var du nir du kom till
Sverige?
(Om du var yngre dn 12 mdnader gammal, skriv noll (0))

Ar

Q12. Vilket sprik talar du oftast hemma?
(Satt bara kryss i en ruta)

Svenska

Arabiska

Finska

Spanska

Annat sprak

Q13. Vad, av det som stir nedanfor, finns hemma hos dig?
(Sdtt kryss i en ruta pa varje rad)

Ja Nej
Ett skrivbord for studier
Ett eget rum
En lugn plats for studier
En dator som du kan anvinda for ditt skolarbete
Dataprogram for inldrning/utbildning
Internetuppkoppling
Egen riknare
Klassisk litteratur (t ex Strindberg)
Poesibocker

srmooacTs
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Konstverk (t ex milningar)

=

k) Bocker du kan ha hjalp av i ditt skolarbete
1) Ett lexikon/en ordbok

m) En diskmaskin

n) En DVD-spelare eller video

0) Piano

p) Videokamera

q  ViggTV

Q14. Hur ménga av dessa saker finns hemma hos dig?
(Satt bara kryss i en ruta pé varje rad)
Ingen En Tva Tre eller fler

a) Mobiltelefon

b) TV

c) Dator

d) Bil

e) Badrum eller duschrum

Q15. Spelar du nigot intrument?
Ja Nej

Q16. Om ja, vilket?

Q17. Ungefir hur ménga timmar per vecka spelar du detta instrument?
0-10 timmar
11-20 timmar
21 timmar eller mer

Q18. Hur ménga bécker finns det hemma hos dig?
Det finns vanligen ungefdr 40 bocker pd en hyllmeter. Ta inte med tidskrifter,
dagstidningar eller dina lirobocker. (Sitt bara kryss i en ruta)

0-10 bocker

11-25 bocker
26-100 bocker
101-200 bocker
201-500 bocker
Mer in 500 bocker

Q19. I vilken grad héller du med om f6ljande pastienden?

(Satt bara kryss i en ruta pé varje rad)

Svarsalternativ: Haller absolut med, haller med, héller inte med, haller absolut
inte med

a) Jag tycker for det mesta att det ar roligt att lara mig saker inom natur-
vetenskap

b) Jag tycker om att lisa om naturvetenskap

c) Jag blir glad av att d4gna mig 4t naturvetenskapliga uppgifter

225



d) Jag gillar att skaffa mig nya kunskaper i naturvetenskap
€) Jag dr intresserad av att lira mig om naturvetenskap

Q20. I vilken grad hiller du med om foljande pastienden?

(Satt bara kryss i en ruta pé varje rad)

Svarsalternativ: Haller absolut med, haller med, héller inte med, haller absolut
inte med

a) Framsteg inom naturvetenskap och teknik forbattrar i allmdnhet min-
niskors levnadsforhallanden

b) Naturvetenskap ar viktigt for att hjdlpa oss forstd varlden omkring oss

c) Vissa begrepp inom naturvetenskap kan hjilpa mig forstd hur jag stér i
forhallande till andra minniskor

d) Framsteg inom naturvetenskap och teknik bidrar i allminhet till att
forbattra ekonomin

€) Jag kommer att anvinda naturvetenskap pd mdnga sitt nir jag blir
vuxen

f) Naturvetenskap ar vardefullt for samhaillet

g) Naturvetenskap ar mycket betydelsefullt for mig

h) Jag tycker att naturvetenskap hjilper mig forstd saker omkring mig

i) Framsteg inom naturvetenskap och teknik medfor i allminhet sociala
fordelar

i) Nir jag gatt ut skolan kommer det att finnas manga mojligheter for

mig att anvinda mig av naturvetenskap

Q21. Hur ofta goér du det hir?
(Satt bara kryss i en ruta pé varje rad)
Svarsalternativ: Mycket ofta, regelbundet, ibland, aldrig eller ndstan aldrig

a) Tittar pd TV-program om naturvetenskap

b) Lanar eller koper bocker om naturvetenskap

c) Besoker webbsidor som handlar om naturvetenskapliga amnen

d) Lyssnar pa radioprogram om framsteg inom naturvetenskapen

€) Liser naturvetenskapliga tidskrifter eller artiklar om vetenskap i tid-
ningar

f) Besoker en naturvetenskaplig forening

Q22. Hir ir en lista pd naturvetenskapliga dmnesomrdden. Varifrdn har
du huvudsakligen lirt dig ndgot om vart och ett av dessa omriden?

(Satt kryss i s4 manga rutor som behovs pé varje rad)

Svarsalternativ: Inget av alternativen, jag ar inte siker pa vad det ir, skolan,
TV, radio, tidningar, tidskrifter, mina vinner, familjen, internet eller bocker

a) Fotosyntes

b) Kontinenternas uppkomst
c) Gener och kromosomer
d) Ljudisolering

e) Klimatfoérandringar

f) Evolution

g) Karnkraft

h) Hilsa och nérings-lira
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Q 23. I vilken grad héiller du med om nedanstiende péstienden?

(Satt bara kryss i en ruta pé varje rad)

Svarsalternativ: Haller absolut med, haller med, héller inte med, haller absolut
inte med

a) Jag skulle vilja arbeta med ett yrke som har med naturvetenskap att
gora

b) Jag skulle vilja ldsa naturvetenskap efter gymnasiet

c) Jag skulle vilja dgna mitt liv at att syssla med avancerad naturveten-
skap

d) Jag skulle vilja arbeta med naturvetenskapliga projekt nir jag blir vuxen

Q 24 I vilken grad héller du med om nedanstiende pastienden?

(Sdtt bara kryss i en ruta pd varje rad)

Svarsalternativ: Haller absolut med, hiller med, haller inte med, hiller absolut
inte med

a) Det ir viart médan om jag anstringer mig i NO-amnena for det kom-
mer att vara mig till hjilp i det jag vill arbeta med senare

b) Det jag liar mig i NO-dmnena ir viktigt for mig darfor att jag behover
det nir jag vill studera vidare senare

c) Jag liaser NO for att jag vet att jag kommer att ha nytta av det

d) Studiet av NO-dmnen dr av virde for mig, for det jag lir mig kommer
att forbattra mina yrkesmojligheter

e) Jag kommer att lira mig mycket i NO-amnena som blir till nytta nir

jag ska skaffa jobb

Q 25. Féljande friga handlar om dina erfarenheter av att lira dig NO-
dmnen.

I vilken grad héller du med om nedanstdende pastdenden? (Sitt bara kryss i en
ruta pa varje rad)

Svarsalternativ: Haller absolut med, haller med, héller inte med, haller absolut
inte med

a) Jag skulle ha litt for att lira mig avancerade NO-imnen

b) Jag kan for det mesta ge bra svar pd provuppgifter i NO-amnen

c) Jag lir mig NO-amnen snabbt

d) NO-imnen ar litta for mig

€) Nir jag far undervisning i NO har jag vildigt litt for att forstd begrep-
pen

f) Jag har litt for att forstd nya idéer inom NO

Q 26. Hur mycket tid anvinder du normalt per vecka for att studera fol-
jande dmnen?

En timme betyder hir 60 minuter, inte en lektion. (Sitt bara kryss i en ruta pa
varje rad)

Svarsalternativ: Ingen tid alls, mindre dn 2 timmar i veckan, mellan 2 och 4
timmar i veckan, mellan 4 och 6 timmar i veckan, 6 timmar eller mer i veckan
NO-dmnen

a) Vanliga lektioner i skolan i NO

b) Lektioner utanfor skoltid i NO

c) Plugga eller gora lixor i NO pé egen hand
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Matematik

d) Vanliga lektioner i skolan i matematik

e) Lektioner utanfor skoltid i matematik

f) Plugga eller gora lixor i matematik pa egen hand
Svenska

g) Vanliga lektioner i skolan i svenska

h) Lektioner utanfor skoltid i svenska

i) Plugga eller gora lixor i svenska pa egen hand

Andra dmnen

j) Vanliga lektioner i skolan i andra damnen
k) Lektioner utanfor skoltid i andra imnen
1) Plugga eller gora laxor i andra 2mnen pa egen hand

Q 27. Hur viktigt tycker du rent allmént att det 4r f6r dig att lyckas bra i
foljande 4mnen?

(Sdtt bara kryss i en ruta pa varje rad)

Svarsalternativ: Mycket viktigt, viktigt, inte s& viktigt, inte alls viktigt

a) NO-dmnen

b) Matematik

c) Svenska

Q 28. Ungefir hur ling tid varje dag liser du for néjes skull?
(Satt bara kryss i en ruta.)
Jag liser inte for nojes skull
30 minuter eller mindre varje dag
Mer 4n 30 minuter men mindre d4n 60 minuter varje dag
1 till 2 timmar varje dag
Mer dn 2 timmar varje dag

Q 29. Hur ofta lidser du foljande fér att du vill det?

(Satt bara kryss i en ruta pé varje rad.)

Svarsalternativ: Flera gdnger i veckan, flera gdnger i mdnaden, ungefir en ging
per manad, ndgra ganger per dr, aldrig eller ndstan aldrig

a) Tidskrifter/veckotidningar

b) Serietidningar

c) Skonlitteratur (romaner, noveller, berattelser)
d) Facklitteratur

€) E-post och Webb-sidor

f) Dagstidningar

Q 30. I vilken grad haller du med om nedanstdende péstienden?

(Sdtt bara kryss i en ruta pa varje rad)

Svarsalternativ: Haller absolut med, haller med, hiller inte med, hiller absolut
inte med

a) Jag laser bara om jag méste
b) Lisning dr en av mina favorithobbies
c) Jag tycker om att prata om bocker med andra manniskor
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e

Jag tycker det ar svart att ldsa klart bocker

e) Jag kdnner mig lycklig om jag far en bok i present

f) For mig ar lasning sloseri med tid

g) Jag tycker om att ga till en bokhandel eller ett bibliotek
h) Jag laser bara for att fa den information jag behover

—

Jag har mycket svdrt for att sitta stilla och lasa i mer dn ndgra minuter

Q 31. Vad heter du?
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