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At the risk of wearing out an already over-worked metaphor, I would like to 
compare the start of this study, seven years ago, to the launching of a ship. But 
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to do battle with my own conflicting thoughts and ideas and to deal with unex
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have reached land without the help and support of colleagues (whose own work 
I have constantly interrupted), friends (some of whom may be former friends 
by now) and family (wonder of wonders, still the same). These I would now 
like to take the opportunity to thank.

To begin with, I wish to thank Svend Pedersen with whom I have had the 
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me to this kind of research in the first place. He has been one of my two su
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my other supervisor, Ola Halldén (at the Department of Education, University 
of Stockholm), who has so generously shared his substantial knowledge with 
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my arguments. I also wish to thank Lars-Magnus Engström, my formal su
pervisor at the Stockholm Institute of Education, for his encouragement and 
support in finishing this work.

And of course a study of this kind would have been impossible without the 
whole-hearted support of the teachers and students who participated in the 
study. They allowed me to observe their activities through the eyepiece of a 
microscope. It cannot have been easy for them and I am ever grateful.

I am also grateful to Sun Hydén, Jonas Karlsson and Ann Fridell for their 
untiring work in transcribing the interviews. Without their help I believe this 
report would have been a life-long project. I also wish to thank Noella 
Bickham, not just for the repair work she has done on my treatment of the 
English language, but also because she has forced me to be more clear in my 
use of metaphors and in my argumentation.

The members of the research council and my many colleagues at the 
Department of mathematics and science at the Stockholm Institute of Education 
have taken the time from their own labours to show interest in my work. I 
thank them for their generosity. I wish especially to thank Bengt-Erik 
Andersson, Donald Broady and Staffan Selander for their comments on the 
manuscript and Ference Marton at the University of Gothenburg for valuable 
discussions and comments on the work. I also wish to give special thanks to Jan 
Elfving, Head of the Department of mathematics and science at the Stockholm
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Institute of Education, for applying on my behalf his great skill at cutting red 
tape and shortening the distance between proposal and action. I wish to thank 
also my former teachers and later colleagues at the Institute, Sven Svensson 
and Sigvard Lillieborg, both of whom have now retired. Without their intro
duction to the fascinating world of teaching and learning, the present study 
would never have been undertaken.

The work was funded in part by the National School Board (now the 
National Agency for Education) and in part by the research council of the 
Institute of Education in Stockholm. For this support I am grateful.

Lastly, I must mention the European Ryder Cup Team of 1995 as still 
another source of inspiration. The final day of play by Nick Faldo and David 
Gilford in the singles matches showed me that even at times of utter despair, 
one need not lose hope.
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all the while. Was there ever a time in the past seven years when I was not en
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1. Background to the study
This is a study on upper secondary students’ learning. The study originates 
partly from research in science education on students’ problems in understand
ing science and partly from my experiences working in teacher education and 
as a teacher of biology in upper secondary school.

Science, at least to the scientist, deals directly or indirectly with pressing 
issues like environmental pollution, information technology, genetic engineer
ing and disease control, to name just a few. Although these topics are very 
much in focus today, many students find science subjects alienating or only 
moderately interesting at best. Many have difficulty grasping science subjects 
and it is a well-documented finding that their encounter with school science 
results in a wide range of misconceptions. (For a bibliography, see Pfundt and 
Duit, 1994).

As a biology teacher in upper secondary school, it has been my privilege 
for the past fifteen years to work with students who have chosen to specialize 
in science subjects. It has often been my experience that many of the students 
seem to “get the point” of scientific exposition almost immediately. And having 
understood the general point, they do not find school science to be a difficult 
subject. Other students, however, may devote considerable effort to trying to 
understand science subjects but have little success. Despite having spent years 
studying biology, for example, these students never seem to arrive at the point 
where they can begin to benefit from their studies. In contrast to the first 
group of students, they are unable to see how “everything fits together”. To 
understand this apparent difference between the two groups of students, an 
“easy explanation”—easy in the sense that some teachers are all too quick to 
subscribe to it—would be to say that the students in the first group are more 
intelligent than their comrades and therefore succeed better in school. The no
tion that some variations in learning are related to supposed variations in intel
ligence is not a concern of this study and is not discussed. My interest is to as
certain whether successful students have something in common with respect to 
their way of learning in relation to the specific learning environment that 
could explain why they have less problems learning the subjects taught in 
school. If so, could such a finding be used to create a learning environment 
that would allow more students to achieve positive results in learning science? 
The present study is an attempt to describe some characteristics of successful 
students’ learning in relation to factors in a specific learning environment.

11



Disposition of the thesis
In this chapter I give a brief presentation of the background to the study. 
There are no references to research in this presentation in as much as a fairly 
consolidated presentation of the theoretical background is given in Chapter 2.

In Chapter 2 I present the theoretical background to the study. The pre
sent study originates from various lines of research each of which focuses par
ticularly on learning and outcomes of learning in science. My ambition is not 
to give an exhaustive review of this research, rather to present some aspects 
which interconnect different lines of research that are of interest to this study.

In Chapter 3 I present the specific aims of the study.
In Chapter 4 I present methodological considerations and a brief descrip

tion of the school in which the study was carried out as well as background in
formation about the teachers and students who participated in the study.

In Chapters 5 and 6 I present the results of the study. Chapter 5 concerns 
results with respect to approaches to learning, cue-seeking and different pre
requisites for learning in science and social science and the humanities for two 
classes of first-year students in upper secondary school. Chapter 6 presents re
sults with respect to changes pertaining to learning and cue-seeking which may 
have occurred as the students continue on to the next years in their upper sec
ondary schooling. Chapter 6 also concerns social aspects of the learning envi
ronment. The results are based predominantly on data from interviews and I 
use excerpts from the interviews to illustrate the grounds for my interpreta
tions and categorizations. To make the report on results less repetitive and in 
an attempt to make my line of thought more explicit, I occasionally present 
concluding remarks of a “discoursive nature” also in these chapters.

In Chapter 7 I discuss possible conclusions that can be drawn from the re
sults presented in Chapters 5 and 6, as well as some possible implications that 
this study may generate.

Lastly, in Chapter 8 I present a general discussion.

The Swedish school system
The specific issue being explored here is linked to prevailing conditions in the 
Swedish school system at the time of the study. I will begin by presenting a 
brief description of the parts of the school system which are of interest for the 
study. Special interest is directed towards science subjects. The description is 
summarized in fig. 1 on page 15.

The Swedish school system is currently being revised. Details of the com
pulsory and upper secondary schools described in this study apply to conditions 
at the time the data were collected (1991-1994). The focus of the study is on
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the conditions that apply for students who intend to continue to higher 
education.

Compulsory school
Sweden has a nine-year compulsory school system. Children begin their 
schooling at the age of seven. In the lower and middle grades, 1-6, all the 
subjects are taught by only a few teachers, and science is taught as a general 
subject. Instruction in science is frequently pursued in the form of thematic 
studies like “the farm” or “the city”. In the upper grades, 7-9, there is greater 
specialization. The subjects are taught more often by specialists, and science is 
divided into the separate disciplines of chemistry, biology, physics and tech
nology. Thematic studies in science subjects occur also in the upper grades, but 
science subjects are more frequently taught in consideration of the specific 
structure and hierarchy of the subject in question. In the upper grades the 
pupils study 18 different subjects, all of which are compulsory. In mathematics 
and English, pupils may choose between the standard course and the advanced 
course. About 60 - 70 % of all students choose the advanced course. Marks are 
set from the 8th grade on a scale of 1-5 where 5 is the highest mark attainable. 
Teachers set marks based on continuous assessment and in accordance with a 
relative grading system based on the normal distribution curve. The grading 
system has changed since the time for the data in this study were collection, 
and we now have a goal-oriented grading system.

Upper secondary school
Admission to the upper secondary school is contingent on the pupil’s average 
marks in the school leaving certificate from the compulsory school. Practically 
all pupils apply for admission to the upper secondary school. Upper secondary 
students can choose between vocationally oriented programmes and theoretical 
programmes. In 1991, the year the students in this study started upper sec
ondary school, 103,000 students completed their compulsory schooling. About
93.000 of them, ca 90 %, continued on to upper secondary school, about
51.000 of them into theoretical programmes (National Agency for Education, 
Follow-up section). For those aiming at higher education there are five 3- to 4- 
year preparatory options in upper secondary school: natural sciences (N), so
cial science (S), humanities (H), economics (E) and technology (T).

The natural science programme (N) in upper secondary school is the only 
one that gives students access to all higher education courses of study (if their 
marks are good enough). Students who have taken other programmes can still 
become eligible for science studies in higher education by taking supplemen
tary courses offered by municipal adult education. In 1992, for example, there 
were nearly 20,000 students enrolled in municipal adult education courses.
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The natural sciences programme comprises 13 compulsory subjects, with 
an emphasis on the natural sciences. Social science students (S) study 12 com
pulsory subjects with an emphasis on social science subjects. Science in the 
three-year S-programme is given as a general subject during the first two 
years. If S-students wish to continue on to higher education in science subjects 
they must first take additional courses in mathematics, biology, chemistry and 
physics in the municipal adult school.

Marks (also on a scale of 1-5) are set by the teachers on a continuous as
sessment basis. There is no final examination but students take part in national 
assessments, “national standard tests”, in some, but not all, subjects in the pro
grammes. The national standard tests provide the basis for comparing the level 
of grades attained by school classes on a national level. The tests are adminis
tered on a given date to all classes of students taking part in the same pro
gramme and are marked by the teacher according to an answer sheet dis
tributed by the National Board of Education (now the National Agency for 
Education). The average mark for the class constitutes an objective target when 
the teacher sets final marks for the course. Some deviation is permitted, but the 
class average for marks attained in the subjects should be comparable to the 
class average obtained on the national standard tests. In both the N- and S-pro- 
grammes, national standard tests in English and a second foreign language 
(usually German or French) are given in the second year. In the third year 
national standard tests are given in Swedish and mathematics. Students in the 
N-programme also take national standard tests in chemistry in the second year 
and physics in the third. In subjects where there are no national standard tests, 
the class average in adjacent subjects are used as guidance for marking. For ex
ample, biology teachers in the N-programme pay special attention to the results 
obtained by their class on the national standard tests in chemistry and physics 
when marking their students in biology.

Access to higher education is contingent on the student’s final average 
mark in the school leaving certificate, and here too a relative and normally 
distributed marking system is used. The competitive requirement for admission 
to some of the higher education programmes are very rigorous. To study 
medicine, for example, students must have attained a final average mark of 
4.9-5.0. Nearly 30% of the students who graduate from the theoretical pro
grammes in upper secondary school attend some form of higher education. In 
1994, the year the students in the study completed their upper secondary 
schooling, nearly 15,000 were accepted to higher education.
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Higher 
education!

Admission contingent 
on average marks in the 
school leaving certificate. 
Marks based on a relative 
and normally distributed 

grading system

Upper
secondary
school.
3-4 years 
in theoretical 
programmes

Theoretical programmes Where appropriate: complemen
tary studies in municipal adult 
education for students in 
T, S, H and E-programmes.

Vocationally
oriented
programmes

Admission contingent 
on average marks in the 
school leaving certificate

Compulsory 
school 
9 years.

Upper gr ades (7-9)
Teaching by specialists in 18 different subjects
Science divided into separate disciplines
Marks from the 8th grade in a relative grading system

Middle grades (4-6)
One or a few teachers teach in all subjects 
Science as a general subject 
No marks set

Lower grades (1-3)
One or a few teachers teach in all subjects 
Science as a general subject 
No marks set

Fig. 1. Overview of the Swedish school system with the emphasis on pro
grammes for students intending to continue on to higher education.
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The N-programme: a programme o f  
possibilities and problems
The N-programme in upper secondary school should be an attractive choice 
for students who do not have a clear idea of what they want to study after fin
ishing primary and secondary school because N-students are able upon gradua
tion to choose freely from among the programmes offered in higher education. 
In recent years, however, the N-programme has had difficulty in attracting 
pupils from the compulsory school. A problem in Sweden is that we are actu
ally running short of students specializing in science in upper secondary school 
to the extent that there will eventually be a deficiency of science students in 
higher education. Table 1 shows the number of students in different theoretical 
programmes for different years.

Table 1. Number o f upper secondary students initially registered in a theoreti
cal programme that gives general eligibility for admission to higher education, 
in the years 1970,1980 and 1990, resp.

1970 1980 1990
N-programme 11,498 8,202 8,636
T-programme 6,409 10,605 12,020
S-programme 9,977 (S+H) 7,550 10,714
H-programme 4,194 4,129
E-programme 5,594 8,651 13,579
Total 33,478 39,202 49,078

The figures are based on data from the National Agency for Education, 
Follow-up section.

The National Agency for Education has initiated projects, like the “NOT- 
project” started in 1994, in an attempt to break this trend. There are indica
tions of an increased interest for science among students, but it is too soon to 
tell if the change will be lasting. The N-programme traditionally attracts gifted 
students who leave compulsory school with high marks and/or students who 
have a clear interest in science subjects. Considering the stiff competition and 
the relative marking system, a disadvantage of choosing the N-programme may 
well be that a student who gets low marks will be in a poor position to compete 
for a place in a higher education programme. Some students start off in the N- 
programme, find science subjects difficult, often obtain a low average and as a 
consequence switch to other programmes. Other students who consider science 
subjects to be difficult and anticipate having problems obtaining a high final 
average in the N-programme make “tactical choices” and elect to study in other
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programmes they consider to be less difficult and where the competition is not 
so fierce. In these programmes they can often obtain a higher average and still 
have the possibility to complete their studies in mathematics, biology, chem
istry and physics in municipal adult education should they wish to apply for 
admission to higher education in science.

The reluctance to choose the N-programme in upper secondary school is 
probably also connected to students’ experiences of science subjects in compul
sory school. As studies like the 1983 SISS study in Norway (reported in 
Sjqberg, 1986) show, there is a negative trend in students’ attitudes towards 
science as they reach the upper grades in the compulsory school (see also The 
Swedish National Board of Education, 1988). The positive expectations of stu
dents in the lower grades are gradually replaced by a generally negative atti
tude in the upper grades. The subjects are considered to be boring and unintel
ligible. This attitude is especially prevalent among girls.

There is considerable variation among schools and classes regarding in
struction and assessment with respect to particular subjects in the upper sec
ondary school. Apart from the national standard tests, there is no external as
sessment in the upper secondary school, and! this allows teachers to assess stu
dents according to their (the teachers’) own apprehension of what is important. 
The curricula also give teachers considerable freedom to design instruction. 
The curricula emphasize knowledge of both subject matter and specific meth
ods used in science subjects. The curriculum for biology in upper secondary 
school, in effect since the school-year 1989/90, can serve as an example. In the 
section dealing with the aims of instruction in biology, it is written:

Instruction in biology should... be directed towards general princi
ples and concepts. All students should acquire basic knowledge and 
basic skills, leam how to apply them in new contexts and be given the 
opportunity to search for new knowledge (Lgy 70, 1989:49, p. 7. My 
translation).

In the section dealing with teaching methods and teaching media, the cur
riculum states:

The discovery method in schoolwork helps to stimulate the students’ 
curiosity and develop their creativity. Instruction that is problem- 
oriented puts emphasis on the qualitative aspects of topics that have 
current interest. Students are given the opportunity to work with 
concepts in context and covering a range of topics, and are simulta
neously stimulated to apply a problem-solving approach to new situa
tions (Lgy 70, 1989:49, p. 11. My translation.).
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The curricula for upper secondary school (as for compulsory school) em
phasize that instruction in science subjects should aim towards developing the 
students’ ability to identify and analyse problems. Students should also acquire 
knowledge of the general principles and models of explanation used in science.

However, there has been extensive research in die last couple of decades 
indicating that the aims oudined in the curricula do not always correspond to 
actual results in students’ understanding of scientific phenomena. In Sweden re
search on compulsory school students’ understanding of science was carried 
out within the “EKNA-project” under the direction of Bjöm Andersson and 
reported on from the late 1970s (see, e g, Andersson et al., 1979). The results 
from these studies correspond to results from international research showing 
that many students interpret and explain scientific phenomena in a way that 
does not correspond to established scientific explanations. The studies have 
been directed predominantly towards the outcome of students’ learning. In 
many cases there has not been an explicit connection between the outcome of 
learning, on the one hand, and the instruction and demands in the learning en
vironment in which the knowledge was acquired, on the other.

Upper secondary school is not solely an institution designed to impart 
knowledge, it is also in the business of selection. Knowledge assessment is the 
instrument whereby students are sleeted for higher education. Under such cir
cumstances, it is reasonable to assume that students try to adjust their learning 
to explicit and implicit demands of the specific learning environment. The 
relative marking system puts the students in a competitive situation and 
achieving good results is no longer simply a matter of acquiring knowledge in 
relation to a predefined standard. It is also a matter of being able to show that 
you are actually better than your classmates at acquiring knowledge. This state 
of affairs most likely affects the social climate of the classroom and may indi
rectly affect individual learning.

Many students have a negative attitude towards science and distrust their 
ability to understand scientific subject matter. They perceive science subjects as 
unintelligible and therefore boring. Other students evidently find science sub
jects intelligible and leave school with top marks in these subjects. A recurrent 
experience from my work as a teacher in upper secondary school and in 
teacher education is that some students are quickly judged by science teachers 
to be “bright” and are often described as “having what it takes”. These experi
ences give rise to a number of questions as to why some students find science 
subjects uninteresting and unintelligible whereas others, those who “have what 
it takes”, apparently find science subjects stimulating and intelligible. What is 
the “it” that successful students have? Is it possible to identify some factor or 
factors that successful students have in common which could explain their suc
cess? How do different factors in the learning environment, for example the 
design of written tests and the relative and normally distributed grading
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system, affect learning? Does learning in science and humanities/social sciences 
differ for students who have chosen to specialize in different programmes?

I will now proceed to comment on results from different lines of research 
which constitute the theoretical point of departure for the present study, after 
which I present the specific aims of the study.
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2. Theoretical background
The purpose of the present study is to investigate learning with particular em
phasis on learning science subjects. In this chapter I present and comment on 
different lines of research relevant to the study. I begin with research that fo
cuses on students’ acquisition of knowledge in science. Results from these 
studies show that students’ interpretation and understanding of scientific phe
nomena frequently do not correspond to established scientific explanations. 
The studies have generated models and theories pertaining to the acquisition of 
knowledge that are based primarily on interpretations of the outcome of 
learning. Studies in this tradition are often not concerned with the possible 
variations in the learning process or the extent to which learning outcome cor
responds to the intentions and demands pertinent to the context in which the 
knowledge was acquired.

Another point of departure for this study is experimental studies that fo
cus on descriptions of the learning process and how variations in learning cor
respond to variations in the outcome of learning. This line of research has 
generated concepts and descriptions of learning in which variations in learning 
are seen in relation to the learning environment and other differences that can 
be found in disciplines taught at the academic level. Other studies on learning 
in educational settings focus on learning in a school context, and a number of 
these studies report on a mismatch between teachers’ and students’ perceptions 
and interpretations of learning tasks in school. Teachers have goals with their 
teaching and a structure designed to enable students to reach these goals. A 
problem is that in many cases students perceive neither the structure nor the 
goals. I will comment on these studies as they concern questions actualized by 
the school setting and give a background to the present study.

It is not my ambition to give an exhaustive review of the areas of research 
that are relevant to my study. Rather, my ambition is to present some lines of 
thought in the theoretical discussion such studies have generated and which 
constitute the theoretical basis of my study.

Content- and context-dependency in learning
From cognitive development in terms of Piagetian stages...
In the 1960s and 70s studies were made of how the cognitive development of 
students in terms of Piagetian stages corresponded to science subjects taught in 
school. A finding from this research was that many science subjects demanded 
reasoning at a level the students had not yet reached (Shayer, 1972; Shayer et 
al, 1976). This finding has been questioned (cf Hundeide 1977) in that students 
were found to operate on different developmental levels for different tasks.
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...to alternative frameworks, constructivism and learning as 
conceptual change
An important contribution to the discussion lias been made by Driver & Easley 
(1978) who give an overview of Piaget’s own work and the later research 
which grew from the theoretical roots of Piaget’s studies. The authors question 
“the assumed dependence of learning certain scientific concepts on some pre
existing logical operations” (p. 79) but emphasize the importance of Piaget’s 
works “for the indication they give of the content of children’s ideas and ex
planations” (p. 79). The discussion in the article is based on a constructivist 
view of learning. It is assumed that from experiences prior to instruction chil
dren constmct conceptual frameworks that differ from a scientific view of the 
same phenomena. The authors call these constructions “alternative frame
works”, synonymous with what Gilbert et al. (1982) describe as “children’s 
science”. Driver & Bell (1986) present different aspects of learning empha
sized in the constructivist view. The essential message is that learning is not to 
be viewed as a passive absorption of knowledge. Instead, learning is an active 
process of constructing meaning in relation to new situations, where sense- 
making of the new situation is based on the learner’s pre-existing conceptions, 
purposes and motivations. Or as Driver (1983) puts it:

‘Looking at’ is not a passive recording of an image like a photograph 
being produced by a camera, but is an active process in which the 
observer is checking his perceptions against his expectations (Driver, 
1983, pp. 11-12).

A large number of the studies based on a constructivist view of learning 
report finding students’ alternative frameworks in subject areas like gravity 
(Gunstone & White, 1981), light (Andersson & Kärrqvist, 1983), chemical 
change (Andersson & Renström, 1982), earth sciences (Nussbaum & Novick, 
1976) and natural selection (Deadman & Kelly, 1978). As for the educational 
impact of the constructivist view of learning Driver & Erickson (1983) state 
“that the predominant instructional question that follows from this position is 
one of how to facilitate some sort of ‘conceptual change’ in the learner” 
(Driver & Erickson, 1983, p. 48). The change, analogous to a paradigm shift 
in science research (Kuhn, 1970), can be viewed as the replacement of alterna
tive frameworks with scientific explanations and models.

As with science itself, perhaps learning science proceeds not by the 
testing of one theory against the data, but by first making an imagi
native leap which enables a new way of thinking about a problem to 
take place. Then selection between rival theories can be made in the 
light of data (Koertge, 1970). (Driver & Easley, 1978, p. 80.)
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A problem with the constructivist perspective in education is that alterna
tive frameworks seem to be very stable and hard to modify (see for example 
Andersson & Kärrqvist, 1983; Viennot, 1979; Gauld, 1986). The collision 
between alternative frameworks and the formal models or theories taught in 
school often results in misconceptions.

A view of learning as a conceptual change analogous to a paradigm shift 
is given more explicitly by Posner et al. (1982). They describe two phases of 
conceptual change using the terms (but not the theory) of Piaget. The first 
phase, assimilation, is characterized by students using “existing concepts to deal 
with new phenomena” (op cit., p. 212) analogous to paradigm-related re
search. The second phase, accommodation, occurs when the student “must re
place or reorganize his central concepts” (op cit., p. 212) since they are inade
quate to deal with some new phenomenon. The phase is analogous to a scien
tific revolution. For accommodation to occur, the authors present four 
conditions:

1. There must be dissatisfaction with existing conceptions.
2. A new conception must be intelligible.
3. A new conception must appear initially plausible.
4. A new concept should suggest the possibility of a fruitful research program. 
(Op cit., p. 214.)

Anomalies as a result of problems in assimilating new experiences to ex
isting conceptions are likely to produce accommodation. A problem is that 
many anomalies are not perceived as such if the learner does not have a 
“thorough understanding of the observational theory in which the experiment 
is embedded” (op cit., p. 224). Instead, new conflicting conceptions may be 
rejected or knowledge may be compartmentalized, thus avoiding the conflict 
between existing conceptions and new, contradictory information. Even if 
learning is seen as a change, it is not to be viewed as abrupt. They write:

Accommodation, particularly for the novice, is best thought of as a 
gradual adjustment in one’s conception, each new adjustment laying 
the groundwork for further adjustments but where the end result is a 
substantial reorganization or change in one’s central concepts (op 
cit., p. 223).

In the work of both Driver & Easley (1978) and Posner et al. (1982), a 
view of learning as conceptual change resulting from a cognitive conflict has 
been presented. Vosniadou (1994) retains the core of this view but modifies 
the model. She states that in her model change is not be looked upon as a dra
matic shift, rather it “proceeds through the gradual modification of one’s

22



mental models of the physical world” (op cit., p. 46). Concepts, according to 
Vosniadou, are embedded in specific theories, which in turn might be con
strained by framework theories. These are stable and “represent relatively co
herent systems of explanation, based on everyday experience and tied to years 
of confirmation” (op cit., p. 49). Conceptual change is described in terms of 
enrichment or revision. Enrichment encompasses a minor change of concep
tions as new information is added to existing beliefs. An example is the child’s 
acceptance of the idea that the moon has craters since this information is not in 
conflict with the child’s existing knowledge about the moon. Revision encom
passes a more dramatic change, and is “required when the new information to 
be acquired is inconsistent with existing beliefs or presuppositions, or with the 
relational structure of a theory” (op cit., p. 49). Revision can occur fairly eas
ily at the level of a specific theory if a framework theory is not simultaneously 
challenged. Vosniadou gives an example of how children who assume that 
there is water and air on the moon can change their opinion in the light of new 
information. The specific theory of, in this case, the moon is thought to be 
based on an analogy between the earth and the moon, and thus new informa
tion would not be in conflict with an existing framework theory. In the case 
where a framework theory is challenged, revision is harder to achieve. 
Children find it difficult to accept the idea that the earth is a sphere and an 
astronomical object because it contradicts an underlying framework theory of 
physics in which the earth is flat and has goit “an up and a down”. New infor
mation requiring a revision of one’s framework theory is especially likely to 
generate misconceptions or inert knowledge, i.e., pertaining to situations 
where “the inconsistent information is stored! in a separate micro-structure and 
is used only on certain occasions” (op cit., p. 50).

Operating in different domains of knowledge
A criticism of the view of learning as conceptual change is put forward by 
Caravita & Halldén (1994). According to the authors, learning does not entail 
simply replacing old conceptions with new, but is also a matter of being able to 
identify and operate in different contexts. They argue against a “parallelism 
between learning in school, on the one hand, and cognitive development or the 
historical development of scientific theories, on the other” (op cit., p. 98). 
There are differences between science and its practitioners, on the one hand, 
and the situation students of school science find themselves in, on the other. 
For one, it is the scientists themselves who choose their own areas of interest. 
They work in a community that shares tools and methods which “shape the 
context of discovery as well as the context of justification” (op cit., p. 94). In 
school it is the teacher who shapes the context by deciding on topics and meth-
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ods. Problems will arise if students are presented learning tasks which are ex
pected to generate discovery of general principles, because

...not only are the claims that can be formulated in a classroom 
based on a very limited range of experience and evidence, but also 
they will be seen by the students to be merely a collection of uncon
nected facts since the connectives—which can only be supplied by 
those theories the students are supposed to discover—are exactly 
what is lacking (op cit., p. 92. See also Halldén, 1994a).

Experimental work under these conditions, instead of being a matter of 
testing hypotheses, may be a question of trying to “optimise a desired out
come” (op cit., p. 93). Learning in the authors’ opinion is a matter of acquir
ing a range of thinking strategies. They make a distinction between learning as 
the assimilation (cf. enrichment) of new concepts to existing frames of refer
ence and learning as the

... discovery of new ways of conceptualizing the world. It implies 
the discovery of another domain of knowledge which does not re
place the commonsense one, but which can be maintained parallel 
with the commonsense domain and serve other purposes as well (op 
cit., p. 107).

This line of reasoning corresponds to Solomon’s (1983) description of 
learning. She uses the term symbolic domain to describe the theoretical context 
pertaining to the school context, whereas the life-world domain is the domain 
of knowledge used in everyday contexts. According to Solomon, knowledge 
obtained in the life-world domain does not cease to exist in favour of the more 
formal explanations taught in school. Instead, good learning is the ability to 
identify and operate within different domains. A problem is that explanations 
may differ between domains (see Solomon, 1986). The commonsense explana
tions used in everyday contexts are not valid in the more stringent disciplines 
taught in school.

Hallddn’s study (1986, see also Halldén, 1988, 1994b; Pedersen & 
Halldén, 1994) of upper secondary school students’ learning in history pro
vides an example of how teachers and students use different frameworks for 
explanation. In the students’ view “the object of study in history is persons or 
personified phenomena” (Halldén, 1986, p. 63), which does not correspond to 
the teacher’s view. In classroom dialogue this could mean that while teachers 
try to convey one message, students are looking for something else. The prob
lem here does not concern understanding individual phenomena, but rather 
understanding the structure of the subject as a whole, at a meta-level in
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Halldén’s terms. Students do not have access to the knowledge of facts and pro
cedures that would enable them to make the required interpretations.

Leinhardt (1994), in a study of learning in history, describes social inter
action between teachers and students as a means by which a shared framework 
for understanding and interpretation is constmcted. She stresses that it is not 
just a matter of acquiring facts, but also of acquiring a “particular rhetorical 
stance” (op cit., p. 218) toward the subject. She writes:

Students and teachers together balance what is explicit and stated as 
required sets of action and expectations with what is implicit and 
understood because of the shared culture of the particular school and 
class (op cit., p. 219).

According to Leinhardt the building of a joint discourse is especially 
prominent in history, as she views history as being more interpretative than 
science. Learning in science means “to unpack various aspects of a single phe
nomenon, such as electricity” (op cit., p. 232). There are good arguments for 
being sceptical to such a view. Solomon (1992) shows that the range of mean
ings applied to ‘energy’ is more than a result of “unpacking” various aspects of 
a single phenomenon. She shows how an understanding of energy is con
structed by means of communication in social contexts. In a line of reasoning 
similar in this respect to that suggested by Leinhardt, Solomon shows how a 
consensus of meaning and interpretation is built through classroom communi
cation. Solomon expands the notion of context to also involve social groupings 
and social acts, addressing the performance theory of Goffman (1959) in 
which a central argument is that individual actions are dictated by the norms 
and rules of the group. It is reasonable to believe that if teacher and class are 
to be viewed as a team in Goffman’s terms, the individual student will not act 
if s/he does not understand the rules, and consensus will be reached not be
tween teacher and the class as a whole, but between teacher and those who 
understand the mles and have the “social license to lead” (Solomon, 1992, p. 
73). On the documented problems students encounter in learning formal scien
tific knowledge compared with their learning life-world knowledge, Solomon 
argues:

The purpose and need for information, which characterized general 
knowledge learning, is missing. It is not simple information, but a 
whole way of thinking which is to be striven for, and only a deep 
commitment to science can make that a personal goal. This removal 
of practical need as a motivation to leam is caused by another differ
ence: scientific knowledge is not related to any specific context....
The basic purpose of this science teaching is to instruct our pupils in
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accepted definitions and established theories; it becomes a kind of 
cultural transmission (op cit., p. 98).

Conceptual change vs. operating in different domains
The results from a study of compulsory school students’ understanding of 
evolution (Pedersen, 1992; Pedersen & Halidén, 1994) could be interpreted in 
terms of Vosniadou’s model. Sixteen students were interviewed in grade 7 and 
again in grade 9 on their conceptions of evolution. Most of the students gave 
teleological explanations in grade 7 and only one of them changed to a 
Darwinian explanation in grade 9. However, even if a major change in the stu
dents’ “almost wholly teleological framework” (Pedersen, 1992, p. 195) did 
not occur, many had added new concepts to their explanations. A problem, 
however, is that their conceptions in different topics seemed to be compart
mentalized and did not form a whole. To use Vosniadou’s model: concepts and 
specific theories may have changed through enrichment or revision, also pro
ducing inert knowledge, but the framework theory remained intact. One ex
planation for this could be that Darwinian explanations are in such sharp con
trast to the teleological views held by students, for example the view that 
“species have a role in nature”, that no change in the underlying framework 
theory takes place. Pedersen & Halldén (op cit.) suggest an alternative inter
pretation, focusing on operation in different domains of knowledge. Terms 
like adaptation are used in the Darwinian sense to describe a result of variation 
and selection on a species level. This term is also used in everyday life, but 
there it refers to an intentional act by an individual. The students may have 
problems in arriving at Darwinian explanations because they de not realize that 
terms like adaptation have different meanings in different contexts. The prob
lem viewed in this perspective may be, not so much a question of changing al
ternative frameworks (or framework theories), but of realising different 
meanings in contexts and knowing what counts as explanations in the respective 
contexts (see also Halldén, 1988; 1996).

I would also like to point out an additional obstacle not already explicitly 
stated. As Pedersen (1985) has shown, student teachers often have a quite 
muddled concept of evolution; it would be reasonable to suspect that even 
practising teachers, if their background in biology is shallow, will have prob
lems dealing with the complexities of the Darwinian theory of evolution. 
Furthermore, schoolbooks in biology do not always give a clear exposition of 
evolutionary processes. Darwinian theory may be in evidence in the sections 
on evolution, but teleological or Lamarckian explanations may pervade other 
sections of textbooks. For example, in a textbook designed for grades 7 - 9 in 
the Swedish compulsory school, the following statement was made in connec
tion with decomposition:
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Just imagine if all the autumn leaves had been left on the ground to 
accumulate year after year. Forests would eventually become im
penetrable and destroyed. Nature needs refuse collectors that divide 
waste material into pieces so that it can be reused (Henriksson, 1995, 
p. 37. My translation).

If various topics in biology are not taught, or written about in such man
ner as to give a coherent picture of evolutionary processes, then it is not sur
prising that students have problems understanding evolution in Darwinian 
terms.

The different models of explanation may be seen, not as conflicting, but 
as complementary (Pedersen, pers. comm.). To the students, the first obstacle 
may be to understand in which domain of knowledge they are expected to op
erate, i.e., according to subject structure and content as established by the 
teacher. The distinction between meanings of words (i.e. adaptation as the in
dividual’s attempt to adjust to a situation or as the result of variation and selec
tion at the species-level) needs to be made clear, as does what counts as an ex
planation in the different domains. The next phase in the process of adopting a 
Darwinian view involves understanding the many concepts in the different 
topics and forming links between these concepts. It is reasonable to view this 
new understanding and rearrangement as a conceptual change in that they pose 
a challenge to the students’ teleological frameworks, such as the view that there 
is morality in nature and a meaning to life. To young people looking for a so
cial identity, a Darwinian view of life as depending on coincidence and selec
tion is in some ways a challenge to their very existence. Learning as a result of 
operating in different domains or learning as conceptual change does not in 
this sense signify a dichotomy, but can be seen as complementary explanations 
based on different grounds for explanation.

From constructivism to social constructivism
What later models of learning as conceptual change seem to have in common is 
that change is not viewed explicitly as an all-encompassing replacement of con
cepts, but rather as the gradual addition and revision of meanings. Fensham et 
al. (1994) describe it as

... conceptual change is only rarely a sharp exchange of one set of 
meanings for another, and is more often an accretion of information 
and instances that the learner uses to sort out contexts in which it is 
profitable to use one form of explanation or another... Central to 
this formulation of what is often described as ‘conceptual change’ is 
that the individual also has informed approaches to deciding which
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of a number of meanings is appropriate in a particular context. 
Addition and revision of meanings involve perceiving links between 
concepts (Fensham et al., 1994, pp. 6-7).

As in the line of reasoning put forward by Solomon, Halldén and others, 
the above quotation takes into account learning in context. A “number of 
meanings” are possible and the learner is to “decide” which of them to use de
pending on the context. Driver et al. (1994) argue that students do not abandon 
their commonsense reasoning from everyday life and replace it with the more 
formal scientific reasoning expected in school. Rather both forms exist 
parallel. Furthermore, the authors take into account the influence of social 
environment and communication on learning. They argue that:

The objects of science are not the phenomena of nature but con
structs which are advanced by the scientific community to interpret 
nature (op cit., p. 2).

Learning is seen as an individual activity. However, according to the 
social constructivist perspective presented here, meaning is constructed 
through social interaction in connection with shared problems and tasks. 
Learning science is viewed as a process of enculturation to the more formal 
way of reasoning, testing and communicating used by scientists. Driver et al. 
write:

By participating in the discursive activities of science lessons, learn
ers are socialised into the ways of knowing and practices of school 
science (op cit., p. 15).

The question of individual learning in relation to the classroom 
communication and accepted ways of knowing is complex and far-reaching in 
its implications. In the closing discussion I consider the question of how 
individual learning is related to both variation in the group and the classroom 
communication.

Descriptions of learning
One focus of interest in quantitative research on learning is the study of basic 
functions of the brain in order to find mechanisms that could explain learning 
in general. This research approach tends to be deductive, testing hypotheses 
and a priori predictions of different effects on learning in controlled settings. 
In earlier studies on memory in this tradition, the researchers hoped to control 
variables by arranging the studies in such manner as to limit the effects of the 
test individuals’ earlier experiences. Often this was done by giving test subjects
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nonsense-syllables to memorise and measuring how much they retained. This 
line of research has been much criticised. Entwistle (1984) puts it like this:

Thus a whole tradition of memory research was built out of non
sense, but was only much later recognized as such. The teacher, at 
least, is intent on helping pupils to build meaning (op cit., p. 5).

A main point in the criticism against this line of research is that learning 
cannot be studied without taking earlier experiences into account because these 
experiences are actually the foundation upon which learning is constructed. 
Learning in this sense becomes an act of construing the meaning of new in
formation in relation to earlier experiences. These experiences are only partly 
shared by different individuals, which is why it is reasonable to contend that 
differences in learning are caused in part by differences in how previous ex
periences are organized in cognitive structures. The same learning material 
may be perceived in different ways, which in turn may lead to qualitatively 
different ways of accomplishing the learning task. Learning becomes a ques
tion not of how much you learn, but of what you leam. In describing qualita
tive differences, the content of the learning material needs to be a part of the 
description because the outcome of learning is related to this content.

Process of learning—approaches to learning
Marton and Säljö (1976) have an important point to make when they describe 
learning in terms of content. They write:

A highly significant aspect of learning is, in our opinion, the varia
tion in what is learned, i.e., the diversity of ways in which the same 
phenomenon, concept or principle is apprehended by different stu
dents ( Marton & Säljö, 1976, p. 10).

The authors have identified qualitative differences in the students’ appre
hension of a given text. These differences, called levels of outcome, range 
from understanding the author’s main points to having only a vague conception 
of what the text is about. Differences in outcome of learning show a corre
sponding difference in what Marton & Säljö call processes of learning. They 
have identified basically two different levels of processing—deep-level and 
surface-level. They describe the levels of processing as follows:

In the case of surface-level processing the student directs his atten
tion towards learning the text itself (the sign), i.e., he has a 
‘reproductive’ conception of learning which means that he is more

29



or less forced to keep a rote-leaming strategy. In the case of deep- 
level processing, on the other hand, the student is directed towards 
the intentional content of the learning material (what is signified),
i.e., he is directed towards comprehending what the author wants to 
say about, for instance, a certain scientific problem or principle 
(Marton & Säljö, 1976, pp. 7-8).

The authors show that there is a correspondence between the outcome of 
learning and the level of processing in the sense that the students who displayed 
deep-level processing had the clearest picture of the point the author was 
trying to make, whereas the students who displayed surface-level processing 
had no idea of what the text signified.

Svensson (1976, 1984) uses the term approach to describe the organiza
tional aspects of learning and distinguishes between the holistic and the atom
istic approach. The holistic approach is characterized by endeavouring to 
understand a text as a whole, looking for what the author is trying to say by 
relating different passages to each other and organizing the parts into a larger 
whole. The atomistic approach is characterized by the learner’s focusing on 
each sequence of a text separately and failing to look for an overall message. 
Learning in this sense becomes an act of memorising details.

In the elaboration of their descriptions of learning, Marton and Säljö
(1984) replace the term process with the broader one of approach, in keeping 
with the terminology used by Entwistle et al. (1979). The distinction between 
deep/surface approaches, referring to referential aspects, and holistic/atomistic 
approaches, referring to structural aspects, remains, but the authors point out 
that there is a close relationship between a surface and atomistic approach, on 
the one hand, and a deep and holistic approach, on the other. With regard to 
the deep approach, understanding the intentional content of a text presupposes 
a reflective attitude in which the learner has to reorganize the text, integrate its 
parts and perceive the text as a whole.

Marton (1988), in elaborating further on the relationship between refer
ential and structural aspects and the connection between outcome and ap
proach, refers to Wenestam (1979) and Säljö (1984) who, in studying the out
come of learning, used different texts that nevertheless had a similar hierarchi
cal structure. In both cases a general principle (in Wenestam’s case pertaining 
to the social welfare system and in Säljö’s case to classical conditioning) was 
illustrated by an example (in Wenestam’s case a description of a family situa
tion and in Säljö’s case a description of torture). An analysis of the outcome of 
learning in relation to these texts reveals that some of die test subjects appre
hended the hierarchical order of a principle under which there was an example 
illustrating the principle, whereas others saw no such hierarchy between prin
ciple and example; instead these two elements were seen as being on the same
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level and in sequence. An approach in a structural sense is linked to an ap
proach in a referential sense. Marton writes:

The two aspects—(a) relating or separating the two parts and (b) 
understanding the meaning of the principle that links the parts to 
each other—are dialectically intertwined (Marton, 1988, pp. 58 ff).

Outcome and approach are similarly interconnected. The outcome repre
sents the “what”-aspect and the approach represents the “how”-aspect of learn
ing. Marton also distinguishes between outcome in a “how-aspect” and in a 
“what-aspect”, which corresponds to similar descriptions of learning ap
proaches (figure 2).

Learning

HOW 

Approach to

WHAT 

Outcome of

HOW
Structural aspect 
(holistic/atomistic)

WHAT
Referential
aspect
(deep/surface)

HOW
Structural aspect 
(e.g.,
hierarchical/ 
sequential)

WHAT 
Referential aspect 
(e.g.,
communicative 
intent/text in 
literal sense)literal sense)

Fig. 2. The logical structure of some categories used to describe learning from 
an experiential perspective. (From Marton, 1988, p. 66)

A hierarchical organization in outcome corresponds to a holistic ap
proach, whereas a sequential outcome corresponds to an atomistic approach. 
As for referential aspects, an understanding of the communicative intent corre
sponds to a deep approach whereas understanding in a literal sense corresponds 
to a surface approach. Marton points out that the act of learning and the out
come of learning should not be looked upon merely as temporarily different 
phases of learning.

The structure is simply a reflection (or measure) of the act of struc
turing. Moreover, the act of structuring consists of forming a struc
ture all the time. A hierarchical structure mirrors an act of hierar- 
chization, a sequential structure mirrors an act of sequentialization, 
and a changing structure mirrors at each moment the ongoing act of
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structuring. Not only the act but also that which is constituted has an 
extension in time (Marton, 1988, p. 66).

In a study of first-year university students, van Rossum & Schenk (1984) 
could show a distinct relationship between the approaches to and the outcome 
of learning which strongly supports Marton’s view. By using the SOLO-taxon- 
omy (Biggs & Collis, 1982), which focuses structural aspects, they could show 
a correspondence between approaches to learning and learning outcome, 
described in terms of giving multistructural, relational or extended abstract 
answers to questions. (Table 2.)

Table 2. The relationship between approaches to learning ( “study strategy”) 
and outcome o f learning ( “qualitative learning outcome").

Outcome of learning
Approaches to learning

Surface Deep Row totals

Multistructural 35 6 41
Relational 0 25 25
Extended abstract 0 3 3
Column totals 35 34 69

After van Rossum & Schenk, 1984.

Svensson (1976, 1977) has shown that there is also a connection between 
approaches to learning, described in terms of holism and atomism, and aca
demic success. Success, defined in terms of the number of examinations passed 
and courses completed, is greater for students who have a holistic approach to 
learning.

Conceptions of learning
Students have been reported (Entwistle et al. 1979; Biggs, 1978) to show con
sistency in adopting different approaches in study situations. The consistency 
might be explained in part by the fact that actually students conceptualize 
learning in quite different ways. In an interview study Säljö (1979) identified 
five different ways of conceptualizing learning:

1. a quantitative increase of knowledge,
2. memorising,
3. the acquisition of facts, methods, and the like, which can be retained and 
used when necessary,
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4. the abstraction of meaning,
5. an interpretative process aimed at understanding reality.

This categorization was used by van Rossum & Schenk (1984) in studying 
the relationship between students’ conceptions of learning and their approaches 
to learning (or “study strategy”), described in terms of deep-level or surface- 
level processing. There is a strong correlation between the way students con
ceptualize learning and the approach they adopt for a learning task (table 3).

Table 3. The relationship between study strategy and learning conception.

Approaches to learning

Conception of learning Surface Deep Row
totals

An increase of knowledge 6 0 6
Memorising 19 4 23
Acquisition of facts etc. to be retained and/or 8 7 15
utilised in practice
The abstraction of meaning 1 11 12
An interpretative process aimed at the 1 12 13
understanding of reality_____________________________________________
Column totals 35 34 69

From van Rossum & Schenk, 1984.

The conception of learning as “an increase of knowledge” or 
“memorising” reflects a view of learning as a quantitative change resulting 
from the act of learning. If learning is conceptualized in this manner, the cor
responding learning will be in terms of a surface approach since the memori
sation of facts and details like formulas can be measured in quantitative terms. 
It is probably easier for learners to evaluate whether they know a formula in 
physics or a specific year in history than it is for them to evaluate whether 
they have leamt a new way to understand reality.

Showing that there is a connection between conceptions of learning and 
approaches to learning does not however, the authors argue, answer

...the question as to how people acquire these ideas... To us it seems 
plausible that they are largely formed in the upbringing and all the 
educational situations a person participates in... The fact that a large 
number of first year students have, in the first phase of their study, a 
reproductive learning conception could, for example, better be ex
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plained in terms of the stressing of activities such as memorising etc. 
in secondary education (p. 82).

Marton et al. (1993), in a longitudinal study of students at the Open 
University in Britain, come to somewhat different results regarding the fre
quency of different conceptions of learning. Compared with the findings of 
van Rossum & Schenk, a larger number of students display more advanced 
conceptions of learning already from the start of their studies. There is also a 
developmental trend in that some students hold more advanced conceptions in 
later interviews in the study than they did in the earlier interviews (cf Perry, 
1988). As a plausible cause of the students’ initially more advanced conceptions 
of learning, the authors state that all the students participated in a course 
during their first year at the Open University and that this may have changed 
their conceptions before the first interview. They write:

... this course deliberately set out to challenge the students’ taken- 
for-granted views about society and thereby to change the way in 
which they viewed certain phenomena in the world around them. 
When the first interviews took place the material that the students 
were to study on their own had been received three weeks earlier. It 
is most likely that the effects of the studies were being observed even 
in the first interviews (Marton et al., 1993, p. 295).

The comment on the initially advanced conceptions and the fact that there 
is a developmental trend in conceptions lend support to van Rossum & 
Schenk’s contention that educational settings have an influence on the way in 
which students conceptualize learning. Conceptions of learning, and the ap
proaches to and the outcome of learning are to be seen as interdependent and 
interactive parts of learning in the sense that influences on one of the parts 
may lead to changes in other parts, which affects in turn apprehension of the 
part first influenced. That is to say, if learners reflect over the outcome of 
learning, perhaps as a result of assessment procedures, this might lead to a 
change in their approach to and conception of learning, which in turn affects 
the outcome of learning. This line of reasoning argues in favour of an ex
pected variation in approaches to learning in different educational settings and 
in different learning contexts. Such variation in approaches and strategies 
across academic departments and tasks has been reported (for example 
Ramsden, 1979 and Laurillard, 1979).
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Learning in educational settings
In educational settings there are factors other than cognitive structure, based 
partly on earlier experiences, that affect how individuals learn. Individuals 
may perceive a learning situation in different ways because, for example, of 
different motivational factors or of differences in the sensitivity of the assess
ment procedures. Other possible factors affecting learning are social influences 
from friend, parents or teachers. A description of qualitative differences in 
learning in educational settings must also include a description of the context 
of which the learning task is a part.

Gibbs et al. (1984) use the term educational orientation to describe stu
dents’ personal contexts for studying. Educational orientation is concerned 
with the student’s aims, purposes and values with respect to studying, and is 
affected in turn by institutional contexts such as norms, traditions and routines 
for teaching and assessment. The apprehension of aims and purposes, as 
conceptions of learning as such, affects approaches to and the outcome of 
learning.

In the following section I comment on studies that focus on learning in 
relation to different educational settings. I begin by commenting on studies il
lustrating how assessment demands and student evaluation influence not only 
learning but also social roles in the educational setting. Furthermore, since one 
of the aims of the present study is to identify possible variations in learning in 
relation to the preconditions of different subjects, I refer also to studies on 
learning in which concepts and definitions resulting from experimental studies 
are used inter alia to describe variations in learning related to various aca
demic disciplines and departments in the academic setting. Lastly, I refer to 
studies that relate to the present study by treating some of the aspects of the 
specific conditions of the school setting that are most likely to have an effect 
on individual learning. The school environment differs from the academic en
vironment in a number of ways. For one, in school students are obliged to 
study subjects they did not choose themselves. They are also obliged to study 
several subjects at a time in a school setting that is often characterized by a 
crowded curriculum and heavy workloads, all of which leaves little time for 
reflection and contemplation of subject content. Several studies report on the 
problems students have in the school setting to understand subject structure and 
the teacher’s intentions.

Cue-seeking as adjustment to demands
Becker et al. (1968) show how students develop a perspective of aims and val
ues for studying at college level. The student’s individual aims and actions are 
affected by a collectively held grade point average perspective, which empha
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sizes the importance of getting good marks as a main objective of the studies. 
To be able to continue with one’s studies after graduation, it is necessary to 
obtain adequate marks, which are the formal academic reward for studying. 
Good marks are important not only because they are a measurement of 
academic success, but also because they are important for determining social 
identity and status within the university setting. The grade point average per
spective is thus the point of departure for the individual’s actions to achieve 
good marks. In school classes different cultures evolve which define implicitly 
what is to be regarded as appropriate actions, such as what to say and when to 
say it. The teacher has the greater influence on interactions in the classroom 
because s/he is in a position to distribute rewards or punish actions by means 
of the marking system. Classroom interaction, viewed in this way “defines the 
teaching situation as an exchange of rewards for performance, rather than as 
some kind of ‘educational process’ ” (op cit., p. 63).

The aims and demands of an official curriculum may not correspond to 
the actual demands of classroom activities and assessment. Embedded in the 
teaching/learning situation is a hidden curriculum (Snyder, 1971) encompass
ing implicit requirements that dictate students’ actions and learning. Academic 
achievement, measured in terms of marks, is thus not only dependent on the 
student’s ability to leam the subject matter, but also on the ability to interpret 
and act in accordance with the hidden curriculum. Doyle (1979) makes the 
following point:

The successful student must leam, in other words, to identify from 
the range of available sources those cues that have instructional sig
nificance in a particular setting. To identify significant instructional 
cues, the student must, in turn, develop an “interpretative compe
tence” to navigate the complexities of the classroom (Doyle, 1979, p.
196).

Miller & Parlett (1983) show how university students adjust their learn
ing to exams and assessment. Some of the students in their study were sensitive 
to cues transmitted by staff regarding exam topics or which aspects of a subject 
the staff favoured. Other students were also sensitive to cues but in addition 
tried deliberately to seek out information by interacting socially with the staff. 
These students felt it was important to make a good impression on the staff be
cause they believed it would affect the way in which they were assessed and the 
marks they were given on exams. The first group of students was labelled cue
conscious and the second group, which in addition interacted actively with the 
staff, was labelled cue-seekers. A third, and the largest, group displayed nei
ther sensitivity nor activity components. This group of students was catego
rized as cue-deaf. The students in this group did not see making a good im
pression on staff as influencing academic success, and they did not pick up any
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of the hints on what exam content to expect. Instead, in their opinion, the way 
to succeed was to work hard. The actions of the cue-seekers are described as 
“playing the examination game”, as their actions involve interpreting and ad
justing to implicit demands. These students typically viewed failure as indicat
ing that they had used the wrong technique, while cue-deaf students personal
ized failure. To them, failure was the result of not studying hard enough.

The cue-seekers were the most successful students whereas students cate
gorized as cue-deaf were the losers with respect to marks. These results re
ceive some support from the results of a study by Nespor (1987) who show 
that students who accomplish tasks according to the teacher’s intentions receive 
higher grades compared with students who interpret and accomplish task in 
alternative ways. If cue-seekers and cue-conscious students, by picking up hints 
and being receptive to demands, are able to adjust their performance according 
to the requirements, it is reasonable to believe that they will benefit in exami
nations and other forms of assessment. Miller & Parlett (op cit.) also stress the 
importance of how one’s friends perceive the study context in the development 
of cue-consciousness. A group of nine students preparing for their final exam
ination together were categorized as cue-seekers or cue-conscious. The authors 
argue that students who are potentially cue-deaf may be alerted by the other 
students in the group as they discuss assessment demands. The students in the 
group were generally successful in the exam, and even if the results are partly 
a reflection of their being cue-conscious, it is argued that “bright students 
working together may spur each other on” (op cit., p. 68) and that students 
may get a shared perception of subjects, actions and demands as they interact 
and communicate.

Learning in an academic context
Variation and consistency in students’ learning were focused on in a large 
study of the contextual aspects of learning that took place in Lancaster between 
1978 to 1981 (Ramsden & Entwistle, 1981; Entwistle & Ramsden, 1983; 
Entwistle, 1984; Ramsden, 1984). A main purpose of the study was to describe 
students’ learning and to ascertain whether learning differs for students be
longing to different university and polytechnics departments. Interviews were 
made with 57 students from six different departments, and an extensive survey 
which focused on identifying differences in learning and perceptions of 
courses was made of more than 2,200 students from 66 departments. Both 
qualitative and quantitative methods were used to analyze the results.

D escriptions o f  individual learning
Concepts originating from qualitative studies in experimental situations, e.g. 
approach to learning, were used in the Lancaster study to describe students’ 
learning. The authors use the dichotomy of deep and surface approach but also
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add strategic approach to the descriptions of students’ learning. The strategic 
approach describes students who adapt to teaching and assessment methods and 
resembles cue-seeking in Miller & Parlett’s (1974) study. Another factor used 
in describing learning is the students’ intentions or motives. Entwistle (1988) 
distinguishes between intrinsic and extrinsic motivation, intrinsic pertaining to 
“learning for personal understanding or development” and extrinsic to 
“learning necessitated by fulfilling the requirements in completing academic 
tasks to defined standards” (p. 22). Students who are competitive, confident 
and display a marked ambition to succeed in education are described as having 
achievement motivation.

The authors also use the term “learning styles” to describe students’ 
learning. Biggs (1988) makes the following distinction between learning style 
and strategy: learning styles are “stable ways of approaching tasks that are 
characteristic of individuals, while strategies are ways of handling particular 
tasks: styles are focused on the person, strategies on the task” (p. 185). In a 
similar way, Pask (1976, 1988) defines learning strategies as the specific ac
tions a student uses in solving a task. The strategy used is dependent on the task 
but, according to Pask, a person is often consistent in using the same strategy 
for different tasks. Learning style is the disposition to use one or the other 
strategy. A holistic strategy, i.e., relating sub-topics to each other to build a 
general understanding of a given topic, relies on a learning style called com
prehension learning. A serialist strategy, learning step-by-step and on the basis 
of the detailed arguments presented, is characteristic of students with a learn
ing style called operation learning. A versatile learning style pertains to 
learning in which processes typical for both comprehension learning and se
rialist learning are present. Relying too heavily on either comprehension 
learning or operation learning may result in a “pathology of learning”. The 
term improvidence, defined as the lack of relationship between concepts and 
ideas, is used to describe the problems that arise when one relies exclusively on 
serialist strategies, whereas relying exclusively on holistic strategies may lead 
to globetrotting, i.e., focusing too much on an overview and jumping to un
substantiated conclusions.

Differences in learning between both individuals and departments of 
higher education were identified in the Lancaster study. The authors use the 
term “orientations to studying” to describe the differences in learning, consist
ing primarily of certain approaches, motivational factors and learning styles. 
By using factor analysis on the items in the inventory, two factors, described 
as meaning orientation and reproducing orientation, were clearly identified. 
Meaning orientation had high loadings on deep approach, intrinsic motivation 
and comprehension learning, whereas the reproducing orientation could be
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described in terms of surface approach, extrinsic motivation, operation learn
ing and improvidence.

A third factor, not so distinct as the other two, was labelled achieving ori
entation and is characterized by a strategic approach, extrinsic and achieving 
motivation and operation learning. (Table 4)

Table 4. Description of orientations to studying regarding motivation, ap
proaches and learning styles. (Revised from Entwistle & Ramsden, 1983).

Meaning
orientation

Achieving
orientation

Reproducing
orientation

Motivation Intrinsic Extrinsic/
Achieving

Extrinsic

Approaches Deep Strategic (deep 
or surface)

Surface

Styles Comprehension
learning

Strategic Operation
learning

Vermunt & van Rijswijk (1988) describe aspects of learning in their study 
on Dutch Open University students. On the basis of a pilot interview study, an 
inventory of learning styles was prepared and administered to students at the 
Open University. The authors use different categories from those used in the 
Lancaster study. However, the analysis of the answers to the inventory, the 
main points regarding a dichotomy between a meaning orientation, character
ized inter alia by intrinsic motivation and deep approach, and a reproducing 
orientation, with external motivation and surface approach, largely support the 
findings of the Lancaster study.

Differences in learning in relation to 
differen t disciplines
As a result of a quantitative analysis of the interview data in the Lancaster 
study, differences and similarities between academic departments were 
identified. Generally, good teaching, freedom in learning and avoidance of 
overloading are related to students’ positive attitudes, deep approach and 
intrinsic motivation. A rigid curriculum, excessive workloads, inappropriate 
forms of assessment tend to encourage extrinsic motivation, which increases 
the likelihood of surface approaches occurring. Strategic study methods 
implying an ability to use the most effective approach for a given task were
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related to deep approaches. Science departments were found to have more 
“formal teaching, clearer goals, more vocational relevance, better social 
climates and less freedom in learning than arts and social science departments” 
(Entwistle & Ramsden, 1983, p. 203). The authors state that operation learning 
is more common in science departments, whereas comprehension learning is 
more common in arts and social science departments. Ramsden (1988a) 
elaborates on the differences between science and social science/humanities. In 
comparing physics with history at college level, he describes physics as “hard”: 
“cumulative, paradigmatic, replicable, structured and capable of being 
summarized in terms of general laws”; whereas history is “soft”: “particular, 
idiographic, reinterpretative and not amenable to broad generalizations” (op 
cit., p. 172). If students perceive different subjects belonging to different areas 
in these terms, their approaches to learning would be expected to vary between 
subjects and departments. Ramsden argues that:

Learning tasks in science are typically described as hierarchical, 
logical, heterogeneous, and rule and procedure governed; humanities 
and social science tasks are seen to require interpretation, compari
son, generalization, and self-direction. The constructs mirror with 
remarkable accuracy the distinction between operation and compre
hension learning described by Pask (1976). Manipulation of concepts 
and objects within the subject matter domain and an emphasis on 
procedure building, rules, methods, and details are characteristic of 
operation learning styles and the science approaches described in 
these students’ implicit theories. General description and interpreta
tion of relations between topics defines comprehension learning and 
is related by students to typical approaches in arts and social science 
disciplines. The two types of strategies map neatly on to the different 
teaching and assessment practises of the two cultures (Ramsden,
1988, p. 173).

An interpretation of Ramsden’s argument would be that structure in the 
subject itself and the way it is implemented in teaching methods, tasks and as
sessment are the foundation for the students’ interpretation of demands, which 
in turn generate different learning approaches. Generally, the “hard” science 
subjects, built on rules and procedures should to a greater extent generate op
eration learning, whereas social science requires interpretation and self-direc
tion and elicits comprehension learning. (Ramsden comments, however, that 
the general description of approaches may be difficult to apply in the case of 
two broadly different disciplines: a deep approach in science might initially 
lead to a concentration on details which may be hard to distinguish from a 
general description of a surface approach.) Following this line of reasoning,
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and Marton’s argument concerning the interdependence between outcome, ap
proaches and conceptions of learning, it would be reasonable to assume that a 
student does not hold one, general conception of learning. Rather, the student 
may hold a range of conceptions of learning adjusted to the explicit and im
plicit demands of the different subjects.

Studies in academic environments have identified variations in individual 
learning. These variations have been described using concepts and definitions 
originating from experimental studies on learning. It has further been shown 
that learning is influenced by factors, such as subject structure and teaching 
methods, connected to the specific conditions in different disciplines and de
partments of higher education.

Learning in a school context
A question of interest is if learning subjects as school subjects in primary and 
secondary school mirrors the descriptions given so far on students’ learning in 
an academic context. The academic context differs from the school context in 
many ways. At the academic level the students have chose their area of study 
and can give the subject their more or less undivided attention, whereas, at 
least in Sweden, upper secondary school students are forced to take up to 10- 
15 subjects at a time. Thus, the student participates simultaneously, not in one 
but in many learning cultures, each with different structures and goals. The 
student at the academic level is more likely to find it easier to see the relevance 
of learning a particular subject matter in relation to a future occupation or an 
academic career. As the situation is in Sweden, studying theoretical pro
grammes at the upper secondary school is not likely to lead directly to em
ployment, so in this way upper secondary school is only an intermediate stop 
on the road of learning. It is, as previously noted, of vital importance to 
achieve a high average mark in the school leaving certificate if the student has 
the ambition to proceed to post-secondary education. Since marks are based on 
continuous assessment, there is little room for failure at any stage of the stu
dent’s upper secondary school career. The school context is thus not just a 
place where cognitive development occurs as a result of learning subject mat
ter. It is also a place inhabited by young people growing up, making social 
bonds and finding a social identity, at the same time as they are in a situation 
where “performance is exchanged for grades” (Becker et al., 1968; Doyle, 
1979).

The influence of teaching methods, tasks and assessment on learning ap
proaches in upper secondary school has been shown by Selmes (1985, referred 
to in Entwistle, 1988). Formal or repetitive teaching methods are linked to a 
surface approach whereas informal teaching methods relate to a deep ap
proach. Many of the students displayed a propensity for either a deep or a sur
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face approach, but there was also some variation depending on type of task and 
manner of assessment. Closed study tasks and assessment that demands factual, 
closed responses generate surface approaches whereas open tasks and open and 
interpretative forms of assessment encourage students to adopt deep ap
proaches. One of the factors affecting learning approach is the time available 
for studying. If time is thought of as being restricted, the probability that the 
student will use a surface approach increases, whereas a generous time frame 
encourages students to use a deep approach. Selmes also shows that there is a 
difference in what teachers expect from students before and after the examina
tion at age 16. In lower classes tasks “were described overwhelmingly as de
manding of, or conducive to, a surface approach” (Selmes, 1985, p. 98-99, 
cited in Entwistle, 1988, pp. 38 ff). In later classes there is a shift in demands, 
as teachers expect students to “think about contributory ideas and concepts; to 
concentrate on understanding them; to integrate them; and often relate them to 
their own ideas” (Selmes, 1985, pp. 98-99, cited in Entwistle, 1988, p. 38). 
Considering the demands from teachers in upper secondary school, it is rea
sonable to suppose that students need to adopt a deep approach to deal success
fully with the demands—if teaching and assessment correspond to the teacher’s 
expectations.

Subject structure and fram e clashes
Time restrictions and changing demands are also reported in a study of 
Swedish upper secondary school students’ perspective on learning (Wistedt, 
1987). The term task-congestion is used to describe the number of tasks in one 
or more subjects assigned to students during a given time period. One of the 
problems some students have is being obliged to study a vast amount of mate
rial in a limited amount of time. Linked to this problem of completing tasks in 
a limited time frame are differences in demands compared with those of the 
compulsory school. These differences, as perceived by one student, are de
scribed in quantitative terms: the study material is more extensive, sections are 
longer, there is more homework and competition is tougher. A homework 
assignment in history is given as an example of how one student, having read 
the subject of history in compulsory school, considers history to be a matter of 
telling narratives. From this student’s perspective textbooks are expected to 
tell, and read as, narratives in a temporally chronological order. This student 
also referred to factual knowledge when asked what she expected to find on a 
coming written test. The student who uses a surface approach, focuses on 
factual details and treats the text assigned as homework as a narrative will have 
problems. A possible explanation is that the narrative the student is looking for 
simply does not exist. Wistedt gives an alternative interpretation of textbook 
structure. The text can be viewed as a description of a structural change based
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on economical and political elements, and in this sense it is not a description of 
separate historical events. Read in this way the text is then something qualita
tively different from what the students are looking for.

The notion that the problems students have in understanding history texts 
are due to their difficulties in seeing how textbooks are structured is supported 
by results from a study by McKeown & Beck (1994). In a study of how the 
time of the American Revolution was presented in fifth-grade textbooks, the 
authors could ascertain that “the presentation of history content in the pro
grams was not oriented toward developing a coherent chain of events” (op cit., 
p. 5), and thus presented a problem to the students. One problem in this con
nection is that the textbooks, according to the authors, assumed that the stu
dents had a greater background knowledge than they possessed. Furthermore, 
the textbooks lacked “the coherence needed to enable students to draw connec
tions between events and ideas” (op cit., p. 5). Further support for difficulties 
in learning history due to problems in organizing texts is given by Britt et al. 
(1994). The authors state: “... an important component of skill in reading his
tory texts is the ability to organize information into a main story and qualifi
cations or elaborations” (op cit., pp. 54-55). In analyzing students’ summaries 
of a text on the building of the Panama Canal, it was found that a majority of 
the students simply presented a “list of facts” with no coherent discourse. 
Others told a coherent story, but rather more like a “sub-story” in relation to 
what the text was intended to convey, whereas only a few students presented a 
main story and related the main events in a coherent discourse.

If textbooks expect too much background knowledge on the part of the 
reader and are at the same time vague in showing connections between con
cepts and events, as reported by McKeown & Beck (1994), one would expect 
students to have problems finding the subject’s overall structure. If the student 
does not see an overall structure, or a theme, in a text, it is likewise likely that 
instead of being able to tell a coherent main story the result will be a simple 
“list of facts”, according to the findings of Britt et al. (op cit.). If the problems 
in connection with how textbooks are structured are valid also for Swedish 
conditions, one might expect these problems to be particularly evident as stu
dents leave the compulsory school and enter the upper secondary school as this 
represents quite a dramatic change for the students. In compulsory school all 
students study the same subjects, and there is often only one textbook per sub
ject used throughout the last three years of lower secondary school. In the up
per secondary school there is a new curriculum, new textbooks and the sub
jects now address students specializing in subjects to a greater extent than 
before. Nespor (1987) argues that students might misinterpret tasks in one 
context because their interpretation is based on experiences of similar tasks ac
quired in a different context. What might be a correct interpretation, or rather
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what might correspond to the teacher’s intention in one context might very 
well be inappropriate in another. The term “frame clash” (op cit., p. 224) is 
used to describe the inability of both teacher and student to understand each 
other in such a situation. The lack of coherence between tasks in different 
contexts may, according to Nespor, inter alia lead to repeatedly redefining the 
subject matter, and as a result learning becomes episodically organized. 
According to this line of reasoning, returning to Wistedt’s study, it is possible 
that the way in which students interpret and structure homework is linked to 
experiences acquired in lower secondary school. Shallow knowledge in the 
subject combined with a vague structure in the textbooks increases die likeli
hood that a “frame clash” will occur. If a view on history as a narrative-telling 
subject originates from compulsory school, the experiences from compulsory 
school may in this sense actually constitute an obstacle to understanding the 
subject in the upper secondary school because there it is based on another 
structure. Similarly, having good background knowledge may give a student a 
“framework containing slots to be filled by incoming information”, as ex
pressed by McKeown et al. (op cit., p. 3), and even if textbook coherence is 
vague, the student may be able to adjust to a new structure more easily.

Joint discourses or disjointed courses
Several studies report on the disparity between the teacher’s intentions and the 
students’ apprehension of the task. Halldén (1982) describes how upper sec
ondary students interpret and work in groups on projects presented in social 
sciences, chemistry and biology. The students’ way of interpreting and work
ing with the tasks or projects is described as either procedural or content-re
lated. Halldén (1988) defines procedural problems as “problems related to the 
practical accomplishment of a task, actualized exclusively by the task and of 
interest only in relation to the activity actualized by the task”, whereas content- 
related problems “refer to questions actualized by the theories and descriptions 
presented and brought to the fore in the teaching of the subject” (op cit., p. 
126). Common to the three projects in Halldén’s study is that the students’ ap
proaches to the problems did not correspond to the teacher’s intentions. For 
example, the students failed to grasp the purpose of an experiment in chem
istry and they did not try to formulate content-related problems in a social sci
ence project on the labour market. Instead, the students focused on procedural 
problems. In chemistry, effort was expended not on what the laboratory work 
was intended to illuminate, but on what to write in the report; and in preparing 
interviews in the labour market project in social science, the students were 
concerned not with how to obtain valid information, but with how many ques
tions an interview should contain. Teachers organize tasks and instruction in 
the subject matter so that students will gradually acquire an overall
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understanding of the subject matter. A problem for students is that the initial 
lack of an overall understanding of the subject matter obstructs their 
possibility to understand the relevance of the differences between separate 
tasks, for which reason the tasks may come to be treated as isolated parts (cf. 
Halldén, 1994, on the learning paradox).

Osbome & Freyberg (1985) contribute to this line of thinking by describ
ing the disparity between teachers’ and students’ intentions in science educa
tion. They argue that the differences in teachers’ and students’ perspectives on 
science are the result of discrepancies between teachers’ expectations of chil
dren’s ideas and the ideas children actually hold, discrepancies between how 
teachers and students apprehend the problems and activities the children are 
expected to work with, and discrepancies between the conclusions drawn by 
teachers and those drawn by students. One problem in learning science con
cerns understanding the intended meaning of words. One example given con
cerns the different meanings attributed to the word animal. Many eleven-year- 
old pupils (and primary school teacher trainees) do not consider spiders and 
worms to be animals, probably because they identify animals as belonging to 
the class of mammals and do not realize that mammals, spiders and worms are 
subclasses of the group animals. An additional obstacle may be the everyday 
use of the word animal. A shop sign saying no animals allowed does not refer 
to human beings even though, in a biological sense, we are animals. Even if 
one of the aims of scientific language is to be precise and accurate, a problem 
for students in science classrooms is to understand which of a number of 
possible alternative meanings is appropriate and intended in each situation. 
Sutton (1992) argues that the preciseness of scientific language might in fact be 
an obstacle to students’ understanding of the nature of science and scientific 
subject matter. As science evolved, the naming of new phenomena or 
explanations involved the search for analogies and metaphors for describing 
the nature of scientific phenomena. This phase of science could be described as 
an exploratory and interpretative process which aimed at finding formulations 
that could communicate ideas. Communication and the use of new terms also 
influence people to change their perceptual phenomena, and the new

...way of talking is more than a few extra words; it consists of an
extended network of meaningful statements which make sense to
those who take on the new way of seeing (op cit., p. 45).

A problem in science teaching is that language has often lost its interpre
tative value, to be replaced by the mere imparting of information on definite 
facts. With reference to Bames (1972), Sutton argues that science teachers 
more often than teachers in humanities use language for the transmission of 
facts. Language as a definite “labelling system” where words are treated “as
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labels for things rather than instruments of interpretation” (op cit., p. 51) 
would convey a message of scientific knowledge as unquestionable truths pre
sented by nature itself and not as a process entailing interpretation and the 
weighing of arguments and where scientific knowledge as human constructions 
is evident. In line with Sutton’s arguments, Lemke (1993) presents a list of 
distinguishing rules for scientific language, which taken together create a:

... dull, alienating language. They mainly serve to create a strong 
contrast between the language of human experience and the language 
of science. This is a contrast that we are taught to associate with the 
‘objectivity’ of science vs. the ‘subjectivity’ of experience. It artifi
cially and misleadingly makes students and the public imagine that 
science stands somehow outside of the world of human experience, 
rather than being a specialized part of it (op cit., p. 134).

Thus, phenomena are frequently described as depersonified and leaving 
only one possible explanation, and according to the author science teachers 
“tend to formulate questions to which there is presumably one and only one 
right answer” (op cit., p. 55). A successful student could be described as a stu
dent who is able to use and make sense of terms and principles according to the 
particular context, or the “thematic pattern” which is the term used by Lemke 
to describe “a way of picturing the network of relationships among meanings 
of key terms in the language of a particular subject” (op cit., p. 98). The stu
dents who early on are able to see and work within the correct thematic pat
terns (according to the context) would benefit since they would be able to 
make sense of new subject content more easily. Students have only a limited 
influence on the thematic patterns of science because instruction is controlled 
mostly by the teachers. A central part of the teacher’s control is played by the 
“triadic dialogue” consisting of Teacher Question—Student Answer—Teacher 
Evaluation, and which “gives the teacher almost total control of classroom dia
logue and social interaction” (op cit., p. 168). In the triadic dialogue, students 
participate by giving brief answers that are evaluated by the teacher and may 
subsequently be accepted or rejected depending on whether or not they fit the 
teacher’s instructional intent. A problem with science, according to Lemke, is 
that it presents subject matter that is far removed from the students’ own ex
perience, in a language that is, as quoted above, “dull and alienating” and often 
characterized by the avoidance of personification, of metaphoric and figurative 
language and of references to human beings and their actions, but with ample 
use of technical terms and the air of being “serious and dignified in all expres
sion of scientific content” (op cit., p. 133). Thus, if the students’ contribution 
is limited mainly to filling in the right answers according to a plan based on 
the teacher’s perception of the subject matter, it is reasonable to assume that
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students encounter problems when they try to understand how separate tasks fit 
into an overall pattern. If the students’ participation in the communication is 
limited to presenting brief comments that are judged as either right or wrong, 
then it is also likely that the teacher’s possibility to identify problems in con
nection with understanding the subject matter will be limited.

These arguments are in keeping with the findings of Bennet et al. (1984) 
who showed that teachers largely focus on the product; for example, the task 
of “writing an exciting story” did not evoke thoughts on how to construct an 
exciting story but was instead “clearly interpreted as a request for a given 
number of lines of neat writing with the attention to full stops and capital let
ters. And in this interpretation they were correct” (op cit., p. 217). In one case 
of a student who obviously was having problems understanding the underlying 
principles necessary to carrying out a mathematical operation, the teacher 
persistently referred to the mechanics of the problem in order to get a correct 
answer. The point that can be made with these examples is that students have 
problems interpreting tasks and they adjust to what the teacher is likely to 
reward, and that by focusing on products the teacher fails to diagnose the stu
dents’ cognitive problems. If children’s misconceptions are not discovered be
cause the teacher focuses on the “product of children’s work rather than the 
processes by which it is produced” (op cit., p. 185), the authors maintain, then 
the match between the teacher’s intentions and the students’ interpretations of 
the tasks is not likely to improve. Furthermore, there is a risk that the misdi
rected attention “stores up problems for later stages in the child’s learning” (op 
cit., p. 185).

Where teachers view lessons as part of a related series of experiences 
related to a scientific context, students may view lessons and activities as iso
lated events. Consequendy, students may fail to relate the lesson content to 
their earlier experiences. Instead, they may concentrate on trying to ascertain 
the purpose of the tasks and what aspects they should pay attention to accord
ing to the school setting, rather than in contemplating the subject matter itself. 
Often, they fail to examine the results of their activities critically in relation to 
the questions posed or to an array of hypotheses. The students’ main ambition 
may be instead to come upon the right answer and to focus on what was sup
posed to happen. One problem in this respect is that experiments and investi
gations in school science are often guided by detailed instructions, based on a 
curriculum and teaching that proceed from a simplified picture of science. 
Claxton (1991) says that:

School science presents itself to students when all this difficult,
messy, exploratory thinking has been done. Problems are relatively
well-defined, and students are left in little doubt about what the
question is, or what aspects of the problematic situation with which
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they are presented are relevant to the search for its solution. To 
‘save time’ to prevent students ‘reinventing the wheel’, ideas come 
pre-packaged, like supermarket cheese (op cit., p. 52).

If experiments are truly designed in accordance with Claxton’s descrip
tion, it would mean that genuine investigation is nowhere present. Neither the 
formulation or operationalisation of a problem nor the interpretation or eval
uation of data are involved. According to Claxton, experimental work de
signed in this fashion would lead to students failing to develop either the skills 
or the habit of reflecting on “foggy situations” (op cit., p. 52). If students do 
not partake of a scientific perspective, instruction and learning may be reduced 
to a guessing game in which the students try to find out the intended meanings, 
“correct” interpretations and the adequate terminology, or as Bell & Freyberg
(1985) write:

Children can learn to make noises which sound scientific and to spell 
and pronounce otherwise meaningless words (op cit., p. 34).

The authors’ description corresponds to arguments presented by Edwards 
& Mercer (1987). They, also with reference to Edwards & Furlong (1978), 
show that 9- to 10-year-old pupils do not develop a consensus of thought, but 
rather hold a variety of notions about why activities are done in school. The 
authors elaborate on how communication builds up a classroom discourse. The 
direction of the discourse is controlled by the teacher’s implicit actions, such as 
requesting addition answers to a question if the first answer did not fit the in
tended direction (cf. Lemke, 1990, on the triadic dialogue). The students’ par
ticipation in the communication is limited to their trying to adjust their an
swers to the teacher’s intentions. On the theme of understanding discourse 
Edwards & Mercer write:

Common knowledge is thus founded upon the establishment of the 
teacher’s understandings as joint understandings, embodied in a 
common discourse... (op cit., p. 142).

As a consequence, if students do not actually share the joint understanding 
that a task is supposed to be based on, then instead of joint understanding il
luminating a general principle, it might generate a procedural approach for 
managing the task itself without the students ever realizing what the task was 
intended to show. The authors criticize educational situations in which the pre
dominant philosophy is learning by doing because students might not actually 
understand the fundamental question of why they are doing things in school. 
They write:
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Moreover, in an ethos of learning by doing, of discovering and in
venting conceptual understandings through practical action and ex
perience, these physical activities are not merely ‘contexts’ that con
veniently assist participants and observers alike to make sense of the 
dialogue. They are, to a large extent, as far as the participants are 
concerned, the lesson itself (op cit., p. 94).

The authors use the term ritual knowledge (cf. Halldén, 1982, on proce
dural problems) to describe procedural knowledge that aims at knowing how 
to do something rather than understanding underlying principles.

To summarize my main points regarding learning in educational contexts: 
descriptions of learning found in experimental studies can be useful and valid 
also for descriptions of learning in educational settings, as was seen in the 
Lancaster study (Ramsden & Entwistle, 1981; Entwistle & Ramsden, 1983; 
Entwistle, 1984; Ramsden, 1984) and the study by Vermunt & van Rijswijk 
(1988). Approaches to learning are affected in part by various elements of the 
learning environment such as teaching methods, assessment and types of tasks. 
Adjusting to assessment demands probably plays a significant role. Students 
have difficulty in understanding the meaning of individual tasks, presumably 
because the structure in which the task is embedded is not visible to them. At 
the same time, teachers tend to focus on products in making their assessments 
and in assigning tasks, and by doing so fail to diagnose underlying cognitive 
problems in their students’ reasoning. Teachers are, not surprisingly, in com
mand of a form of classroom communication that aims at building up joint 
understanding. However, the dialogue may in fact often be a guessing game 
instead, where students learn to give the answers the teacher expects. Focusing 
on products in making assessments, assigning tasks and steered dialogue may 
result in a joint misunderstanding instead, where the teacher does not 
understand the students’ reasoning and the students do not understand (or look 
for) the structure used by the teacher. Students may then fail to perceive tasks 
as intermediate goals towards reaching a more complete picture of an overall 
structure, but rather as separate and fragmented goals in themselves. The 
reflection needed to understand an overall structure is to a great extent absent, 
partly because of a lack of time caused by congested curricula and heavy 
workloads. Ramsden (1988b) has this to say on the subject:

Time for contemplation, reflection, working things out, and discus
sion with others learning the same subject matter is not a luxury, but 
a necessity (Ramsden, 1988, pp. 21-22).
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Meta-cognition
The context dependency of learning has been discussed in terms of meta-cog
nition and meta-learning and a number of researchers (e.g., Novak & Gowin, 
1984; Baird & Mitchell, 1987; Baird & Northfield, 1992; White & Mitchell, 
1994) have emphasized meta-cognition as a central means of improving 
learning.

Baird & White (1982), in a study of undergraduate biology students’ 
learning, identified characteristics of learning that lead to faulty understand
ing. Included in these characteristics were the tendency of students to cease 
processing information prematurely and their failure to reflect over the rela
tive importance of information and to apply proper procedures. The students 
typically failed to reflect either on the meaning and implication of the infor
mation they received or on their own progress in learning. Descriptions of 
these students’ learning which generated poor understanding can be summa
rized as their failure to reflect on content and their own learning and the lack 
of control over their learning. The authors argue that to improve the quality 
of learning, students need to take more control over their own learning. This 
includes taking an active part in processing information with self-evaluation 
and decision-making as two important components.

White & Mitchell (1994), with reference to Batten & Girling-Butcher 
(1981) and Penna et al. (1992), note that few students in science believe that 
they can exert any influence on activities in connection with the lessons. This 
tendency is especially marked later on in school. Enthusiasm and high expecta
tions in the lower grades are replaced by alienation and negative attitudes in 
later grades. White & Mitchell (1994) state that:

... meta-cognition is the opposite of a lack of control: knowledge of 
the processes of thinking and learning, awareness of one’s own, and 
management of them (op cit., p. 26).

Novak (1988) argues that students rarely recognize the importance of 
understanding learning as an active process and they often do not see the im
portance of the interplay between teacher and students. Instead, learning is of
ten viewed as a process where teachers cause learning and the students’ obliga
tion is to pay close attention. The students are generally not “aware that learn
ing is a responsibility they must accept” (op cit., p. 92). Considering the sta
bility of alternative frameworks, or misconceptions, Novak argues that it is not 
sufficient to concentrate educational effort to teaching the right concepts. 
Rather, efforts must also be made to help students to
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... understand the constructed nature of knowledge and the key role
that concepts play in observing and interpreting events or objects (op
cit., p. 79).

Novak argues further that learning involves subsuming a hierarchical ar
rangement of new concepts under meanings of pre-existing concepts and 
breaking down complex ideas into segments, whereupon the segments can be 
processed for meaning and recombination can take place. He points out that 
concept maps can be used to establish links and a hierarchical order between 
concepts (see also Novak & Gowin, 1984; Novak et al., 1983).

Baird (1986) reports on a study directed towards improving high school 
students’ learning in science and biology. Students were to take greater re
sponsibility for, and control of, their learning. For example, a “question-ask
ing checklist” was designed to help students practise evaluation strategies in 
their classwork. The students were reported to have gained greater control 
over their learning through enhanced meta-cognition and acquired a better 
understanding of content as a result of the project. It is argued, however, that 
factors such as a predetermined syllabus and problems with classroom 
management may work against meta-cognitive development.

A larger scale project, the PEEL-project, for developing meta-cognition 
is reported on by Baird & Mitchell (1987) and Baird & Northfield (1992). 
Teachers in science, English, social studies and commercial studies were in
volved in a project aimed at promoting good learning among high school stu
dents. Good, and poor, learning behaviours were identified and described and 
a number of activities were implemented to enhance good learning practices. 
Improvements in meta-cognition were reported for students in the PEEL-pro- 
ject as well, but there were also indications of problems. Students expected 
quick results in becoming good learners, whereas teachers and researchers 
viewed actions as a long-term project. Students were also reported to have ex
pected changes without making the required effort and taking the necessary re
sponsibility. Problems were also encountered in connection with automatizing 
the practices used to improve reflection and learning. One practice frequently 
used was to require the students to produce reflective questions. After a period 
of producing such questions it was noted that, although seemingly reflective, 
the questions in fact required little thought (Arci & White, 1986). A tool de
signed to create purposeful learning had, through frequent use, become an au
tomatic activity. It was suggested that actions, tasks and lessons should con
stantly be varied so as to prevent automatization. The experiences from the 
PEEL-project indicate that it is possible to enhance meta-cognition and good 
learning through intensive planned activity. A determining factor is sufficient 
time for reflection and discussing interpretations. The object of interest in the 
PEEL-project is how students reflect on their own learning processes while
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learning subject matter. In descriptions of meta-learning, the focus is on 
learning in relation to the learning environment.

Biggs (1985) uses the term meta-learning to describe the specialized ap
plication of meta-cognition to student learning as the:

... learning and study processes in institutional settings, and more 
particularly to students’ awareness of motives, and control over their 
strategy selection and deployment (op cit., p. 192).

Thus, whereas the discussion on meta-cognition refers to the reflection 
on, and awareness of, one’s own learning processes, the discussion on meta- 
learning refers to the reflection on subject structure in accordance with the in
struction and demands within a particular learning environment. As such, the 
discussion on meta-learning is closely related to an earlier discussion in this 
chapter concerning the awareness of and adjustment to possible implicit de
mands in the learning environment.

Concluding remarks
Various aspects of learning have been outlined in this chapter. The first section 
dealt with learning as conceptual change or as resulting from the ability to 
identify and operate in different domains of knowledge. In the next section 
approaches to learning in experimental settings were described. This was 
followed by a discussion of how assessment and the demands of the educational 
setting influence learning. Examples of students’ interpretations of tasks and 
the disparity between teachers’ and students’ interpretations and aims in the 
educational situation were then described, followed by a presentation of some 
of the results from the research on meta-cognition and meta-leaming.

A common theme throughout the presentation is the connection to reflec
tion. Some of the descriptions are characterized by the presence of reflection 
while others are characterized by its absence. Whether learning is viewed as 
conceptual change or as the ability to operate in different domains, reflection 
(i.e., with respect to deciding what model of explanation is the more potent 
one or what language and kind of explanation to use in the actual context) is 
present. Reflection is one of the characteristics of the deep approach; a con
ception of learning as “an interpretative process aimed at understanding real
ity” presupposes reflection, as does the judgement of cue-seekers as to what is 
important to learn.

In studies of learning in school settings a number of examples have been 
presented in which learning has not proceeded in the intended direction. 
Students are found to adopt surface approaches, characterized partly by the ab
sence of reflection. Procedural or ritual knowledge are reported to be used in
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working on tasks, in many cases because the students understand neither the 
intentions behind nor relevance of the tasks. Students adjust to assessment, 
which often focuses on products, such as the correct answer in the narrow 
sense of the word. What is common to these examples is the absence of reflec
tion: teachers are in command of the tasks and the classroom communication, 
and perhaps pay too little attention to their students’ alternative frameworks. 
Students adjust to the demands to the best of their ability in a situation charac
terized by heavy workloads and a narrow time frame. The outcome of learn
ing can, in many cases, be described as the unreflective memorisation of fac
tual knowledge.

What is being argued when discussing meta-learning as a means of gen
erating good learning is that students should abandon unreflective learning and 
become active learners. Students who are aware of their own learning and are 
able to adjust it to circumstances in the educational setting gain control over 
their own learning situation. The presence of meta-cognition or meta-learning 
is related to cue-seeking and a deep approach, since it involves determining 
what to pay attention to and how to organize the learning material. In organiz
ing their studies students may, explicitly or implicitly, adopt techniques such as 
concept-mapping or asking themselves qualitative questions in the course of 
their learning. As Biggs (1985) points out, students who are aware of institu
tional requirements and their own learning are also able to choose among 
strategies to optimise success, whereas students who are not aware of their 
learning in relation to the demands are virtually fumbling in the dark. 
Following this line of reasoning one would expect that students who display 
meta-leaming are more successful in learning situations.

On the basis of the above arguments, it seems reasonable to assume that 
there is a connection between students’ approaches to learning and cue-seeking. 
Cue-seeking, regarded as reflecting on what parts of a task or subject matter to 
pay attention to in accordance with the demands of an educational setting, pre
supposes reflection on the subjects themselves in the sense that one must appre
hend that there are in fact different ways of viewing the subject matter. 
Students who evaluate different ways of viewing their school subjects might 
also be able to identify how other people, in this case teachers, evaluate 
different aspects of the subject matter. Cue-seeking in this sense does not mean 
attending exclusively to separate facts, but more to understanding a general 
frame of reference in which to organize isolated facts.
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3. Purpose of the study
The main thrust of the present study is to study learning in relation to the 
assessment of learning outcome within the context of the classroom rather than 
to study how learning outcome corresponds to established knowledge in 
academic disciplines. I make this distinction because it is a reasonable 
supposition that instmction in school does not always aim at giving a full 
presentation of the subject matter in accordance with scientific explanations of 
phenomena. A further distinction is that students’ alternative frameworks, 
commonsense thinking and misconceptions are not the issue in this study. My 
aim is to investigate how students come to understand structure and content as 
they are presented in the instmction. Thus, the criterion I use for determining 
the quality of learning is the teachers’ own judgement of students’ learning as 
indicated by the marks the teachers set.

The overall issue with which this study is concerned is whether successful 
students — i.e., in terms of their grade point averages — have something in 
common that could explain, at least in part, their success and, if so, is this some 
thing related in significant ways to the students’ specific learning environment. 

The purpose of the study is thus to investigate:

• if and how the learning approaches of successful students differ from the 
learning approaches of less successful students;

the relation between learning approaches and factors influencing class
room discourse, e.g. social interaction between students and between 
students and teachers and the students’ perceptions of the good teacher;

• if approaches to learning change during the course of the students’ work 
in upper secondary school and if these changes are related in any way to 
the classroom discourse, and

• possible differences in how students arrive at an understanding of subject 
structure.

A second issue is whether different subjects and disciplines make different 
demands on students. This issue raises several questions. For example, is it 
possible to identify differences in learning that could explain why many 
learners have problems understanding scientific explanations? Further, does 
learning in science subjects in upper secondary school differ for students who 
specialize in science compared with students who study science but specialize in 
other programmes? And are there special preconditions in science instmction 
compared with other subjects that make special demands on the learner. To
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spotlight possible distinctive characteristics of science instruction, I compare 
learning in natural science with learning in social science/humanities. Thus, a 
further purpose of the present study is to investigate:

• if there is a difference in learning approach in science and social 
science subjects for students in the N-programme (science specializa
tion) compared with students in the S-programme (social science 
specialization).
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4. Methods
The purpose of the present study is to describe as completely and in as much 
detail as possible successful learning and the relationship between a range of 
factors which could affect learning in a specific context. To this end I have 
chosen to make a case study of a small group of students in a single school 
using qualitative methods.

Having chosen the preconditions for the study, my next task was to choose 
which group of students would be the subject of the study. A reasonable as
sumption is that there are students attending upper secondary school mainly 
because there are few other courses of action open to them. Finding employ
ment directly after leaving compulsory school is hardly to be reckoned on, and 
the only real option for young people today is to continue on to upper sec
ondary school even if one’s motivation for further studies is less than enthusi
astic. I wished to study learning in connection with highly motivated students, 
hoping thereby to be able to relate school achievement to the different ap
proaches students have to learning rather than to their level of motivation for 
studies in general. Eventually I selected a school in Stockholm and chose from 
that school two classes for my study, one class specializing in the science pro
gramme (N) and the other in the social science programme (S). The students in 
both classes had been successful in compulsory school, and it was reasonable to 
expect that they were highly motivated to achieve good results also in upper 
secondary school. The N- and S-programmes were selected for the study be
cause I wished to focus on learning in science subjects for “science-specialists” 
in comparison with students who specialized in other subjects. The N-pro- 
gramme specializes in science whereas the S-programme focuses on social sci
ence and the humanities but offers a science subject in the first and second 
year. The timetable for the subjects in the different programmes at the school 
in question is given in Appendix 1.

The school
The school selected for the study is a combined compulsory and upper sec
ondary school. It has a total of about 700 students, nearly 200 of whom at
tended the three-year theoretical programmes in the upper secondary school at 
the time of the study. The school has its own profile and attracts students from 
Stockholm and the surrounding suburbs. The level of marks required for ad
mission and the demands the instruction makes on students are generally high. 
Compared with Sweden as a whole, the students’ results on the national stan
dard tests are generally above average. My application to the school adminis
tration for permission to study the two classes was approved in the spring of 
1991.
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The teachers
Seven teachers at the school were informed about the purpose of the study in 
the spring of 1991 and asked to participate. Their subjects were mathematics, 
science, history and social science in the S-class and mathematics, physics, 
chemistry, biology, history and social science in the N-class. In biology/ 
science, history and social science the same teachers taught in both N- and S- 
classes.

The teachers were experienced instructors and had taught at the school 
for many years. Their average length of employment as teachers was 20.4 
years (ranging from 6 to 26 years) and their average length of employment at 
this particular school was 17.1 years (ranging from 6 to 23 years).

The teachers were informed that the focus of the study was on students’ 
learning in relation to assessment demands, and that my primary interest was 
science subjects. As the fall term got underway, I requested samples of the tests 
as they were administered during the course of the upper secondary pro
gramme and received permission to examine the students’ results on these tests. 
At this occasion I also asked to be allowed to interview teachers at various in
tervals throughout the course of the study. All the teachers agreed to partici
pate in the study, in some cases with the stipulation that the students must first 
give their consent.

The students
Initially, there were 18 students in each class (twelve girls and six boys in the 
N-class and fourteen girls and four boys in the S-class) and the students had 
generally been very successful in compulsory school. The average mark in the 
school leaving certificate from compulsory school for the students in the N- 
class was 4.6 (with a range of 4.1-4.9) and for the students in the S-class 4.2 
(with a range of 3.6-4.7). (The marks of one student in the S-class and two in 
the N-class were not included because they were acquired from schools abroad 
that used a different marking system and were thus not comparable).

I informed the students at the beginning of the fall term of my wish to 
leam about their experiences of studying in upper secondary school. I gave 
serious thought to how much information to give the students about the pur
pose of the study. My idea was to give them enough information to enable 
them to decide whether or not they wished to participate. I informed 
the students that I wished to study learning experiences in upper secondary 
school, with a focus on students’ study activity in relation to a number of 
school subjects. They were also informed that agreeing to participate in the 
study meant allowing me to examine their scores on tests and to interview each 
of them on two occasions in the course of their upper secondary schooling. I
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gave them my assurance that their results would not be reported to their teach
ers nor other staff members as long as they were attending the school. When 
the results of the study were eventually made public, their names would be 
coded and that as far as it was feasible I would exclude any information that 
would make it possible to identify individual students. All the students in both 
classes agreed to participate in the study.

I present background information on the students here rather than in the 
chapters on the results of the study as this information is pertinent to my rea
sons for choosing these particular students. All 18 students in the N-class have 
at least one parent with an academic background. The corresponding figure 
for the S-class is 14 students of 18. Of the four students in die S-class who 
come from less formally educated homes, two eventually left school with top 
marks whereas the remaining two were generally less successful in school than 
their classmates.

Of the 36 students in the study, all, with one possible exception, stated that 
their ambition was to go on to higher education. As mentioned previously, the 
N-programme offers students the widest range of options in choosing higher 
education, whereas the range of options for students attending the S-pro- 
gramme is more limited. Twelve of the 18 S-class students chose this pro
gramme rather than the N-programme because they considered science sub
jects to be “too difficult” or “too time-consuming”. Thirteen students chose the 
N-programme rather than the S-programme because they were “more inter
ested” in these subjects or because they found them to be “the easiest”. It is rea
sonable to assume that these two sets of students are largely representative of 
two categories with respect to how science subjects are perceived and experi
enced: the first category consists of students who find science subjects to be 
“easy and/or interesting”, which includes the majority of students attending the 
N-class; the second category consists of students who are generally successful 
in their studies but who perceive science subjects to be “difficult”, which in
cludes the majority of students attending the S-class. Here we have a point of 
departure for comparing the approaches of the students in the study to learning 
science and learning social science/humanities. Taking into account that their 
ambition was to go on to higher education after graduation, we can assume that 
they were motivated to apply themselves at the peak of their ability in upper 
secondary school in order to achieve the marks they needed to gain admission 
to the higher education of their choice.

The students’ attendance in class is a useful indicator of their level of 
ambition and motivation. Throughout the whole of the third year in upper sec
ondary school, the S-students were absent from class on average for 29.5 
lessons (range 0-92), or less than five days, and the N-students for 16.5 lessons 
(range 0-53), or less than three days.
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Three of the female students left the N-programme in the first year. Two 
of them reported that they switched over to other programmes at the school 
because they found the science subjects too difficult. The reason given by the 
third student for changing both programme and school was that she found sci
ence subjects “immensely boring”. She switched to a special orientation pro
gramme that was not offered at this school. An additional two students left the 
S-programme after the first year in order to study abroad as exchange stu
dents. Data pertaining to these five students are included in the presentation of 
results for the first year, but not for the second and third years.

Two male students left the S-class at the end of die second year and 
changed schools (one of them after spending a year abroad as an exchange stu
dent). The reason given by both students for changing schools was that they 
felt that they were not performing at the standard expected in the class and be
lieved that they would have a better chance to achieve higher marks in a new 
school environment. These students are included in the entire presentation of 
results, since they had been interviewed for the second and final time before 
leaving the school.

In each class there were four new students who joined the course in their 
second or third year. These students were interviewed regarding how they 
perceived social bonds and other aspects of social interaction in the class but 
are not included in the presentation of results.

A comment should be made here on the general level of achievement of 
the students in the study. I looked for successful and motivated students and 
actually got more than I bargained for. It turned out that these students, espe
cially those in the N-class, were among the best students the teachers had ever 
encountered. This judgement is supported by the students’ average marks on 
the school leaving certificate. The students in the N-class achieved an average 
mark of 4.7 (range 4.0-5.0) and in the S-class 4.4 (range 3.3-5.0), correspond
ing to a high average mark for the students on the national standard tests. 
These are remarkably high figures. For this reason, the results of my study are 
not generally representative of other classes in upper secondary school. It 
could be argued, however, that the study of the efforts of highly motivated 
students to succeed in upper secondary school sharpens the focus on processes 
relevant for success or failure in school.

Design of the study
I begin by presenting an overview of the study design and then proceed to 
describe its parts in some detail. The Swedish school year is divided into two 
terms. The autumn term begins in the middle of August and ends in the third 
week of December. The spring term begins in the second week in January and 
ends in the beginning of June.
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School year 1991-1992

1. August-April

2. January-February

3. March

Collection of 2-3 samples of tests in different subjects 
and students’ answers and scores on the tests. The S- 
class subjects were mathematics, science, history and 
social science. The N-class subjects were mathematics, 
physics, chemistry, history and social science.

Interviews with the N- and S-class students.

Interviews with the teachers of mathematics, science, 
history and social science (S-class) and mathematics, 
physics, chemistry, history and social science (N- 
class).

School year 1992-1993

4. September-May Collection of samples of tests and the students’ test
answers and scores in science (S-class) and biology 
(N-class).

5. May Interviews with the S-class students and their history
and science teachers.

School year 1993-1994

6. September-May Collection of samples of tests and the students’ test
answers and scores in biology (N-class).

7. May Interviews with the N-class students and their history
and biology teachers.

Objectives of the different parts of the study

1. The primary purpose of collecting samples of tests in the first year was to 
obtain information on assessment demands and the students’ results in different 
subjects. The tests were later used as background information in the interviews 
with teachers and students.

2. In order to make comparisons between the two levels of schooling, I con
ducted the first round of interviews at a point in time when the students had 
acquired experience of what it was like to study at upper secondary school but 
still had fresh memories of their studies in compulsory school. The interviews 
were carried out during school hours with one student at a time. They took an 
average of 40 minutes with a range of 30-50 minutes, were recorded on tape
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and subsequently transcribed. I prepared an interview guide containing open- 
ended questions (Patton, 1980, p. 197). The interviews covered a number of 
issues of my choosing but also allowed the students scope to develop their own 
thoughts on other issues as well. I used a method of stimulated recall where we 
discussed textbooks and individual chapters as well as history and science tests 
in the S-class and history and physics/chemistry tests in the N-class.

The issues initially focused on in the first round of interviews were:

• the motives for the student’s choice of programme;
• the student’s approach to learning and cue-seeking activity in different 

subjects, primarily by discussing textbooks, tests and conditions of learn
ing in history and science (S) and history and physics/chemistry (N);

• a comparison of the learning environment and student learning in upper 
secondary school and compulsory school;
the amount of time devoted to studying; and

• if, and how, the student apprehends connections among the various topics 
treated in their school subjects.

3. Interviews with teachers were conducted to obtain information on how they 
perceive conditions in the learning environment as they pertain to instruction 
and instructional aims and assessment demands and results. The teachers were 
also asked to make an assessment of the ability level of the N- and S-class stu
dents. The information from the teacher interviews was used primarily to 
provide a background for my interpretation of the students’ statements; e.g., 
whether the students’ perception of the instruction corresponded to the teach
ers’ intentions.

4. The purpose of collecting samples of tests and the students’ answers and 
scores on the tests was partly to ascertain whether there was a connection be
tween a student’s approach to learning and learning outcome, and partly to as
certain how knowledge was evaluated in the context of this particular upper 
secondary school.

5. It was my intention to conduct the second round of interviews with the stu
dents as late as possible in their upper secondary schooling. However, since 
one of my objectives was also to study eventual changes in approaches to 
learning in science and science is not given in the S-programme after the sec
ond year, these students were interviewed for the second time at the end of 
year 2. The preconditions for the second round of interviews were the same as 
for the first round. The open-ended interviews were conducted with the help 
of an interview guide, during school hours and with each student singly. The
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interviews were recorded on tape and subsequently transcribed. The average 
length of the interviews was about 40 minutes with a range of 25-55 minutes. 
The method of stimulated recall was used where textbooks, individual chapters 
and tests in history and science were discussed.

The topics initially focused on in the second round of interviews were:

• occupation of parents;
help with schoolwork at home. Organization of studies;

• the student’s eventual perception of changes in the conditions for learning 
and studying since the first year,

• the student’s approach to learning and cue-seeking activity in different 
subjects; primarily by discussing textbooks, tests and conditions of learn
ing in history and science;

• social aspects, such as social bonds, collaboration on learning and the stu
dent’s reflections on classroom communication.

The purpose of interviewing the history and science teachers was to ob
tain further information about how they evaluated the students and to get their 
views on how they perceived individual students with respect to classroom 
communication and social roles.

6. Samples of biology tests for third-year N-students were collected for the 
same reason as in point 4 above.

7. Interviews were conducted with the N-students about one month before they 
completed their upper secondary schooling. This point in time was chosen to 
make it possible for the students to begin to summarize the years they spent in 
upper secondary school while their school work was still very much in focus 
and it was still too soon to celebrate graduation. The purpose and length of the 
interviews and the procedure used were the same as in the second round of in
terviews with the S-students except that an additional topic was introduced in 
the N-class interviews. I asked the N-students to consider what advice they 
would give, based on their experience of upper secondary school, to students 
who wished to achieve high marks. The focus in the interviews was on the stu
dent’s approach to learning biology, but topics concerning chemistry and 
physics were also covered.

The purpose of the interviews with the history and biology teachers in the 
N-class was the same as for the interviews with the S-class teachers, i.e., to 
obtain additional information about how they evaluated their students and to 
get their views on how they perceived individual students with respect to class
room communication and social roles.
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Data-processing
Data-processing was divided into several phases. The first phase can be 
described as a deductive process in which statements made in the first round of 
interviews were analyzed in terms of my predefined categories regarding 
learning approach and cue-seeking activity. As the processing continued, which 
called for rereading the interviews a number of times, the analysis changed 
into an inductive process. This phase entailed making a search for statements 
pertaining to various aspects of learning and the learning environment which 
had not been focused on explicitly in the initial preparation of the semi-struc
tured interviews. Statements referring to the same or similar topics were 
grouped into units, after which the interviews were reread in order to uncover 
any general patterns. Continued analysis entailed ignoring some statements and 
issues whereas general patterns could be identified for other statements in re
lation to particular categories.

The method I employed called for reciprocity between my theoretical 
base and the empirical data. The theoretical base provided a framework for 
designing the first round of open-ended interviews. An analysis of these inter
views indicated the need for a partial change of focus of my theoretical 
framework before convening the second round of interviews. Again, included 
in the second round of interviews were a number of aspects that had not been 
made explicit when the first round of interviews was being prepared.

The intention in both rounds of interviews was to shed light on the stu
dents’ approaches to learning and cue-seeking activity. The analysis of the first 
round of interviews made it possible to identify general patterns in the state
ments of the N- and S-class students regarding subject structure and social as
pects of the learning environment. These aspects are included in the presenta
tion of results for the first year. Social aspects of life in the classroom were 
systematically studied in the interviews in year 2 for the S-class and year 3 for 
the N-class.

The results and categories I present here are by necessity based on a se
lection of statements. Together they make up the structure that I have judged 
as being of central importance in my description of the varying success of stu
dents in the school contexts under study here.

Presentation of the results of the study
The purpose of the study is to identify possible variations in how students learn 
that could be related to specific factors in the learning environment and to suc
cess. Undoubtedly, success can be defined in different ways. Being successful 
can mean, for example, having a rich social life. It can also mean having been 
given the opportunity to acquire knowledge based on one’s own interests,
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which is considered an invaluable asset in personality development. In this 
study I define success in terms of the students’ average marks.

The results, subsequent discussion and conclusions I draw from the study 
are based mainly on interview data. Unavoidably, both my theoretical point of 
departure and my experience of fifteen years of teaching in the upper sec
ondary school affect how I interpret the statements made by the students and 
teachers. This factor should be borne in mind when judging the reliability of 
my interpretations.

The reliability should also be considered in the light of the external 
setting for the interviews and their content. The students were asked to 
describe and make explicit actions and perceptions which they may have taken 
for granted after years of schooling, to someone they had never met before 
and who, moreover, tape-recorded every word they said. I did everything in 
my power to undramatize the situation, and the students apparently took my 
word for it when I assured them that nothing they said would be reported to 
the school staff and that their names would be coded when the results of the 
study were made public. Nevertheless, it would be surprising indeed if the 
situation did not affect the students and influence their statements. I 
endeavoured to adjust my actions and questions to the individual, but it was 
quite obvious that some of the students considered some of my questions 
“peculiar”. As I see it, some of the students had never actually reflected before 
on how they went about learning or realized that they had different options in 
learning. Other students displayed a good deal of self-confidence and were able 
to give articulate and precise descriptions of their actions and perceptions.

The reliability of my interpretations and the extent to which it is possible 
to compare statements from different students need to be considered with 
respect to both the analysis and the presentation of results. It is to provide 
answers to these questions that I have chosen to present my results in a 
particular way. I have aimed at striking a balance between rendering a 
presentation that would be of reasonable length while providing sufficient 
evidence to allow the reader to judge if my interpretations are warranted. This 
has meant using a large number of excerpts from the interviews to provide as 
broad a basis as possible on which to support my interpretations.

It is tempting to compare the manner in which I have presented the results 
of the study with serving up a roast pig stuffed with plums: the interview ex
cerpts are the plums with which the pig is stuffed in order to make the dish 
more tasty. I would like to suggest, however, a different metaphor, still based 
on the digestion process image. The empirical material in this study contains 
such a mixture of statements that, when I regard it as a whole, what comes to 
mind is a Scottish dish called Haggis, known for its sometimes barely 
identifiable mixed content. The purpose of the analysis and data-processing
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phases is to identify the content and digest the statements, i.e., to create units 
and categories that will enable the reader (of this doctoral thesis) to partake of 
the “dish” being served here. The interview excerpts are included, not in order 
to “spice the dish”, but rather to allow the reader to judge if the digestion 
process has been adequate and whether the categories resulting from the 
process are feasible.

I have tried, as far as possible, to select interview excerpts that illustrate 
the range of variation in the statements and my grounds for interpreting and 
categorizing them.

In the following chapters I often used terms like “successful” and “less 
successful” to describe the students in the study. In using these terms I am 
making comparisons in relation to a specific context. It should be remembered, 
however, that in terms of the average marks achieved, the vast majority of 
students in this study were very successful indeed.
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5. Results from year one
Approaches to learning
The first of two rounds of interviews with the students were carried out dur
ing the third quarter of the first year of upper secondary school. These inter
views form the basis for the categorization of approaches to learning presented 
here. The model of learning described by Marton (1988), see p. 31, was used 
as an analytical aid in identifying and describing the students’ approaches to 
learning. As has been shown in other studies (e.g. Entwistle & Ramsden, 1983; 
Ramsden, 1988), it is sometimes difficult to describe students’ learning by 
means of the deep-surface approach dichotomy alone. In analyzing the empiri
cal data in this study, it soon became evident that the descriptions some stu
dents give of their learning do not fit easily into the categories of deep and 
surface approaches. Learning is perhaps better described as a continuum where 
elements of deep as well as surface approaches are brought into play depending 
on content and context. Nevertheless, Marion’s model has been valuable for 
analyzing the interviews with respect to the organizational and referential as
pects of the students’ learning. In the summary of the students’ approaches to 
learning presented in Tables 5 and 6, I have endeavoured to show the differ
entiation of approaches within the categories pertaining to deep and surface 
approaches.

Below I present excerpts from the interviews containing examples of 
statements upon which the categorization scheme is based. Some students can 
be said to represent clear-cut cases whereas others are most likely borderline 
cases. In the latter, a decision has to be made in each individual case whether 
the description of the student’s learning corresponds to the categorization 
scheme. In some instances it was impossible to fit the student’s approach to 
learning into the scheme. I have endeavoured to select characteristic statements 
that illustrate what I regard are clear-cut cases. Similarly, for each approach I 
have selected representative statements illustrating what I regard are border
line cases but which I have nevertheless categorized as resembling more the 
one approach than the other. I have tried to be concise in selecting the excerpts 
yet still present enough lines of transcript to enable the reader to form an own 
opinion about the reasonableness of the categorization. The excerpts come 
from different parts of the interviews in order to focus more sharply on what 
is said specifically about approaches to learning. A “jump” to another passage 
in the interview is marked with a slash (/). Two dots after a word or sentence 
(..) indicates a brief pause when the speaker silently tries to reformulate an 
idea or find a better word. Longer periods, i.e., more than two seconds, of 
silence are marked with four dots (....). “Int” refers to the interviewer and the 
initial corresponds to the first letter of the student’s coded first name.
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It should be bome in mind when reading the excerpts that the majority of 
the students make a distinction between learning and understanding where 
learning is the equivalent of memorisation (cf Säljö, 1979, and van Rossum & 
Schenk, 1984). Olivia, a girl in the S-class, when talking about mathematics 
and science, expresses the distinction in this way:

O: You don’t learn the sums, you don’t sit and cram into your head that if 
x is raised to 2 or if x is raised to 3 it equals 95. You don’t sit and do that, 
but it’s more like you .. you remember as I said that., well, here you’re 
supposed to calculate interest rates and then you’re supposed to use this./ 
It’s more like, about the volume of a ball, then you have to leam some 
mumbo-jumbo about 4 being raised to [laughter] or whatever it is., 
something like that, you know. You’ve just got to leam it, that’s all.

Surface approach
The interview excerpts presented here come from the range of students whom 
I have categorized as using a surface approach to learning. The excerpts also 
illustrate various aspects of the students’ learning. Two of the students, Lotta 
and Berit, focus directly on isolated facts and details and memorise them. The 
organizational aspects of their learning are probably best described as lacking 
reflection on how to organize the learning material. In learning a text these 
students typically read the text from beginning to end. Lisa, a girl in the N- 
class, represents the students who are at the other end of the continuum. She is, 
in my opinion, a borderline case but is categorized nevertheless as using a sur
face approach (at least in humanities/social science subjects).

Lotta, a girl in the S-class
L: Well, then I sit and., try to plod through everything you know.
Int: I see.
L: Yes, I do. I read... or, I think it’s very hard to pick out what’s impor
tant, I really think so. It’s very hard to do.
Int: I see. Do you read everything through first?
L: Yes, first I read everything through once.
Int: Mmm.
L: Yes, but then I begin to, for example, I’ll go from there., to about 
there., to the next one like it (points to a new passage in the textbook).
Int: Mmm.
L: And then I try to leam it inside-out. Anyway, I don’t think it’s so ter
ribly hard to leam something, but then I lose it very quickly.
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Int: I see.
L: It’s pretty easy for me to leam this.
Int: I see.
L: But history., in history there’re so many facts., almost every line. So.. 
Int: I see.
L: .. that you have to leam. Then it’s pretty hard, but....

Lotta’s organizational principle while learning is to take one passage at a 
time, and she notices that “almost every line” contains facts which have to be 
leamt “inside-out”. Her orientation towards factual memorisation becomes 
visible also when she comments on her results in a written test in history.

L: I thought I knew everything, but it just didn’t work out. I thought I 
knew it all by heart.
Int: Yes.
L: But I didn’t.

Lotta considers her performance on the test as a failure, and her explana
tion is that she had not memorised the text well enough. She does not fully ap
preciate that the test called for more than memorisation. Some questions are no 
doubt possible to answer by memorising isolated facts. Other questions demand 
interpretation and judging what is significant in the text. On questions demand
ing more than mere recapitulation of isolated facts, Lotta is lost. With refer
ence to learning in the science subjects, she says:

L: Yes, I leam the summaries., absolutely. I try to leam them. There 
were some things in this section., hard things that I didn’t really 
understand.
Int: Mmm.
L: But instead., there was no one who could explain it., and then I leam 
the facts., word by word sort of.

Lotta makes an attempt to understand the content of the book (in this par
ticular case a book about geological processes), but if she is unsuccessful she 
shifts to memorising facts also in science.

Berit, a girl in the S-class

Berit, a talkative girl, comments on how she used to study in compulsory 
school and compares this with her present way to study.
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B: But then I maybe., then I studied.. I never quit reading but I just kept 
on reading until I couldn’t go on anymore, because it was so late in the 
night, or something.
Int: Yes.
B: So, sort of.. I was sure I knew it, but I kept on studying anyhow.
Int: I see.
B: So., but anyhow, I haven’t got time for that now.
Int: I see.
B: This I sort of have to., like this. But before, I never stopped reading. I 
thought.. I never felt I was finished. I just kept on reading until I couldn’t 
go on anymore.
Int: I see. Do you feel that you’ve done enough now?
B: No. It’s never enough, I don’t think., yes. I suppose L. well, I don’t 
know. I make up my mind that if I lie down and stud., generally, I’m used 
to lying in bed to read and then I make up my mind that if I., well, I 
usually read the contents out loud, or say it to myself out loud, I tell my
self everything sort of. And I think., if I do that twice and then I read 
everything through twice I can switch off the light. That’s what I’m used 
to doing, and in that way I suppose I consider myself as having finished.
Int: I see.
B: But if it had been earlier [in the evening], I would surely have contin
ued. So in a way., but I never feel I’m finished really. I don’t feel that 
about anything.
Int: Is it like you want to be absolutely sure you’ve got everything? Is that 
what makes you want to continue?
B: Yes. Yes, I want to sort of know it all.
Int: Yes.
B: It’s., well, I don’t know. But even if I know it all I go on anyway.
Int: I see.
B: Because I don’t think I can ever say I’m finished. Imagine, what if 
you’ve missed something./ And as I said earlier I usually lie on my bed, if 
I don’t have to write something down. Sometimes I write down every
thing I think is important. Dates and that kind of thing, I usually write it 
down., important what happened where and when.
Int: I see.
B: Skim through the book., at what’s underlined and so on., and look at 
what’s important. And sometimes., often, I summarize the whole text 
paper. And then, I lie on my bed and tell myself everything that’s in the
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book, out loud, and then it often happens I don’t look in the book when I 
tell it to myself. But that way you might miss something, and so I read 
through it all again right away.
Int: I see.
B: Because then I might want to make some additions. And then maybe 
I ’ll say it out loud once more and after that I’ll read through it a couple 
more times./
Int: And what do you think is important? Are you looking for anything in 
particular in the text or is it..?
B: I think dates are important, maybe not just because., well, sometimes 
there are questions on dates and things like that, too, and then I think 
major events are important. Certain things you have to know about. The 
Battle of Hastings in 1066, for example, and things like that. I have to 
underline that, and I frequently underline names of kings and rulers, 
things like that. And if there are different laws, what they imply., differ
ent kinds of laws and that sort of thing. Mmm... n u m ...
Int: When you narrate to yourself, do you usually ..
B: Then I tell myself about everything that’s written.

For Berit, as it is for Lotta, learning is mainly a matter of quantity. She 
spends a lot of time on her studies, and has been doing so since the later grades 
in the compulsory school. A problem for Berit is that she does not ever feel 
she is “finished” because she might have missed something. Her response to 
perhaps not having learnt “everything” is to go through the whole text again 
when doing her homework or preparing for a test. A problem she faces since 
starting upper secondary school is that the heavy workload does not leave her 
enough time to continue the repetition process indefinitely. As with Lotta, her 
organizational principle is to read from the beginning to the end. Dates, names 
of kings and rulers and other facts are what are important to remember for the 
test. Later, with reference to the question of the history test “What brought 
about the rise of the feudal society?”, I ask:

Int: This question number seven, how did you know how much to write? 
How do you plan your answer when you get such a question? I suppose 
you can write quite a lot.
B: Yes. I just write down as much as I know.
Int: I see.
B: And it often gets a bit messy, I think. Well, not messy, but., well, I try 
to get as much as possible down so I won’t forget anything and then 
everything sort of spurts out., it just comes. It’s somewhere here in the 
back of my head and yes., that and everything just pours out.
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Int: I see.
B: And I just write down everything I can think of.

Her response to questions which do not specifically call for the presenta
tion of isolated facts is to write as much as she knows, which may produce 
“messy answers”. She remarks that she is good at remembering dates and 
names for long periods of time, but it is highly unlikely that she has reflected 
as yet on the relative importance of these facts or if the learning material could 
be organized differently. Berit could be described as a compulsive knowledge 
consumer. She consumes enormous quantities of learning material which she 
mentally vomits up at frequent test intervals. What is left after these violent 
outbursts is a bare backbone of disconnected hard facts. My intention with this 
metaphor is not to ridicule. On the contrary, it is easy to feel sympathy for this 
ambitious and dedicated student who makes every effort to cope with the de
mands of schoolwork which dominates the whole tenor of her daily life. I re
turn to Berit later in this report.

Lisa, a girl in the N-class.
Lisa is harder to categorize because there are contradictions in the information 
she provides regarding her approach to learning. When talking about the sub
ject of history, Lisa says:

L: But she [the teacher] usually., sometimes we get tests on the homework
which is not., when you’re allowed to think for yourself.
Int: Mmm.
L: But if., you may draw your own conclusions and that’s pretty nice./
Questions when., when you’ve read a passage and it’s pretty good that..
well, you learn to think more for yourself.
Int: Yes
L: It’s nice, because you don’t have to just cram., well, why things hap
pened the way they did.

She says that questions of this kind appear on short tests on the home
work, but not on tests that cover a broader content. Lisa has a positive attitude 
to questions which allow her to reflect, or “think for herself’, and where 
cramming is not the main means of learning. A plausible assumption is that her 
statement “why things happened the way they did” indicates that she reflects on 
the causes of particular historical events. In this sense Lisa could be catego
rized as using a deep approach. However, when Lisa remarks that science sub
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jects were easier to understand in compulsory school, I ask her how she goes 
about studying history, for example a chapter on the Middle Ages:

Int: I see. What’s it like in other subjects, like history or social sciences, 
do they require understanding?
L: Yes, no., that’s more something you have to leam. Dates, kings....
Int: I see.
L: There’s not very much to understand. That’s why those subjects are so 
irritating, because there’s so much you have to cram. When he died and 
when he lived and what he did and so on, and that’s why chemistry and 
physics are more fun. Because you only have to understand and then 
you’ve got it down pat.
Int: I see.
L: But in history you have to leam everything and read through it all and 
repeat..../ When I’m sitting with my homework, I., read it and try to re
member it. I read it a couple of times.
Int: I see.
L: In these cases [when being assigned homework] it’s usually shorter 
sections. It might be three pages. But when we have larger tests it’s usu
ally a whole., chapter, and then I copy down the most important things.
Int: Mmm.
L: These items I can read through later., just these items., and a bit more 
like that. It.. I suppose one has absorbed them, more or less.
Int: I see.
L: It’s dates., and, well trading., names and so.

The first excerpt from the interview with Lisa in which she talks about 
what kind of questions she prefers indicates a deep approach. In the second ex
cerpt, in which she describes her learning more directly, several of her re
marks point to a surface approach. She says that history is something you leam 
(as opposed to understand), and the content she focuses on is isolated facts like 
names and dates. She does not seem to reflect to any great extent in that she 
says learning is mainly learning “everything” and repeating it in order to re
member the content. She makes summaries but these do not involve drawing 
conclusions or rearranging the information, but rather “copying down” names 
and dates. Later in the interview she describes how she went about answering 
the question “What brought about the rise of the feudal society?”. Like Berit, 
she “writes everything down”. The first excerpt, which seems to indicate a 
deep approach, does not provide a description of Lisa’s actual learning but 
rather of the kinds of tasks and questions she prefers, whereas the second ex
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cerpt, which seems to indicate a surface approach, refers directly to learning. I 
have, therefore, categorized Lisa as using a surface approach to learning in the 
humanities and social sciences, represented here by the subject of history.

Deep approach

Learning in the sense of understanding is characteristic of students categorized 
as using a deep approach to learning. Learning as memorisation is present, for 
example, when students talk about learning dates in history or a specific for
mula in science. However, in addition to being a description of the results of 
learning, memorisation can also be a starting point for weighing the relative 
importance of facts. Certain facts are selected and others are ignored as the 
students try to understand the point of the learning material. Reading “from 
beginning to end”, which is a characteristic of a surface approach is here re
placed by selective reading aimed at understanding central concepts. Here are 
excerpts from the interviews with three students (Anders, Cissi and Dagny) 
describing various aspects of learning which are present to some extent in all 
the students categorized as using a deep approach. Erik is a fourth student 
whom I have categorized as using a deep approach to learning, but in his case 
my classification leaves room for doubt.

Anders, a boy in the N-class
In the beginning of the interview I ask Anders if he thinks there are any dif
ferences between compulsory school and upper secondary school, and if so, 
how would he describe these differences. He replies that competition is tougher 
in upper secondary school and that to be able to keep up with the faster pace 
one has to work harder. He refers to the science subjects in particular and 
considers these to be more difficult to understand because in upper secondary 
school one has to explain “why things are the way they are” whereas in com
pulsory school it was enough to swallow and memorise facts. Also, his re
marks indicate that a change has occurred in his personal motives for learning:

A: I also think you become more, like, I mean you want to know why. It’s
not enough to just sit there and swallow things whole. You want to know
the whys, and that makes it more complicated.

A recurrent theme in the interview with Anders is learning as understand
ing. He talks about calculating and solving a physics problem concerning en
ergy, and remarks that it is not just a matter of using correct figures given in 
the text to the problem, but to “sit down and think”. Referring also to what he 
said earlier about memorising, I ask Anders:
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Int: And do you think that it is more fun than just remembering, like what 
you said about..
A: Yes, I do. It’s stimulating. If you understand., if you don’t understand 
it’s boring, because that’s when it gets hard. That’s when you’ve really got 
to sit down and think; but when it’s going smoothly and you’re allowed to 
think., when., when you understand the whys and when you get a task 
that’s more intricate, then it’s a lot more fun.

In comparison with, for example, Berit, Anders does not stand out as be
ing a specially hardworker. When preparing for tests or doing his physics 
homework, for example, he is content if he feels he knows how to work out a 
sum without actually doing the operation. When studying, it is clear that he 
does not generally memorise details such as names and dates in history or for
mulas in physics or chemistry as isolated facts. If he comes to a passage he 
does not fully understand, he stops there. Here is how he describes his prepa
rations for a physics test:

A: You., you., you read it through first, and then you can’t be certain you 
understand it right away, so then you’ve got to analyze.... I guess that 
sounds kinda deep, b u t.. each sentence. And then you’ve got to try to get 
a mental picture of it, and if in addition there’s a picture like this one 
[points to a picture in the textbook and reads aloud] “The extension of the 
string is consequently a measure of the force and the relation may be 
written as...”. Is a measure of the force, I mean you’ve got to try to 
understand what they mean by “a measure of the force”. And then you go 
through each sentence more careful, like. Around this one./ Understand 
the formulas you usually do during lessons, and if you don’t it’s... any
way, I get kinda frustrated, ’cause it’s pretty meaningless to calculate a 
sum you don’t understand.

Anders surveys the text, and if there are things he does not understand he 
“analyzes” these sections and strives to understand. He appreciates that there is 
a difference between a general model and an example and strives to understand 
the model in order to solve the example, and he is not satisfied with just get
ting the “right answer” at the end of his calculations.

Cun, a girl in the S-class
To survey the material to be leamt and arrive at an understanding of what it is 
intended to signify is evident also in what Cissi says about how she goes about 
learning history.

C: And, I don’t know, I.. I think it’s important to understand the whole 
context.
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Int: I see.
C: Because if there’s a word I don’t understand, I look it up and stuff like 
that. I don’t know. I know many swot, more or less, word by word, 
each., in the text.
Int: Yes.
C: But I can’t learn that way, I’ve got to understand the context as a whole 
and then I might add some things or delete some, and so forth.
Int: Yes.
C: If I’ve understood the idea of it all./ In this particular book there are., 
summaries..
Int: Yes.
C: .. and I usually check them especially and then I make my own sum
maries if there is something I think they should have included., more than 
what’s there.

The descriptions Anders and Cissi give of their learning are quite similar. 
Unlike Lotta, if there is something they do not understand, they do not switch 
to memorising that section; instead they “analyze” or look up specific words 
for the purpose of understanding “the idea of it all”. Also, both in a sense en
gage in a “dialogue” with the textbook’s author. Anders remarks that one has 
to understand what the author means by the text and Cissi asks herself if there 
is something more the author should have included in the summary.

Dagny, a girl in the S-class
That a “dialogue” can arise between the student and the textbook writer can 
also be seen in Dagny’s remarks concerning her history textbook:

D: The books can vary a lot. I really like this history book, but in some 
books few connections are made at all and that makes it very hard to 
leam. Because in this book there is., like the feudal society., it’s pretty 
well laid out because there are different sub-headings you can concentrate 
on. Changes in economic life and so. So, in this book you can follow 
everything./ Also, you have to sort of try to get acquainted with the books 
you use. Every book is laid out a little bit differently.
Int: I see, so that’s something you have to leam, too?
D: Yes, exactly, so that you understand how the guy who wrote the book 
thinks.

If we compare Dagny’s way of looking at the textbook with Lotta’s (p. 
67), two quite different pictures emerge. While Lotta sees pages filled with 
facts, Dagny refers to its structure and tries to figure out how the authors
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thought as they wrote the book. She tries to understand the points the authors 
intended to make and obviously also thinks they succeeded.

Erik, a boy in the N-class
Erik is categorized as using a deep approach, but in his case it is not quite so 
clear as it is in the case of the students mentioned above. In some parts of the 
interview with Erik, his statements could be interpreted as indicating a surface 
approach. For example, when he talks about what is most important in the text, 
he says:

E: Well, in this text they have., what’s important is that they’ve used..
what’s it called., they’ve highli.. highlighted.
Int: Mmm.
E: What do you call it when they....?
Int: Print in italics?
E. Yes, right. Italics.
Int: Yes.
E: So, I especially look for those words.
Int: I see.
E: If there’s a word I don’t understand, I usually look it up, because we
could get that word on a comprehension test.

What Erik is saying here could be interpreted as fitting a description of a 
surface approach. He focuses on specific words highlighted by means of italics, 
and he finds out what each word means. In this passage he does not mention 
making connections and he does not appear to be looking for anything other 
than understanding the words in themselves. However, when we take the whole 
content of the interview into consideration, another picture of Erik emerges. 
He studies a lot, up to 4 - 5 hours every evening, and when I ask if he consid
ers the time used as a sacrifice, he replies that using this time for studying is 
not a problem for him because he is prepared to make the effort in order to 
succeed (and he also says he takes Friday nights off). He has quit doing sport 
activities since this would interfere with his study time, and this does not seem 
to bother him. He says that if “you’ve chosen the N-programme, you have to 
continue studying [after upper secondary school]... and then it’s important to 
be accepted at a good university”. I interpret Erik’s statement above in the 
light of his clear-cut target orientation—he really does leave nothing to 
chance. In other parts of the interview, his remarks correspond to a deep 
approach.
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E: So, I usually read it through maybe twice. The third time, I read it 
through and make my own notes besides the notes I wrote down from the 
blackboard, the ones [the teacher] wrote down.
Int: Mmm.
E: And when I’ve written down the notes I compare hers with mine and 
draw my own conclusions./ No, but it’s more in order to understand .. 
why it happened the way it did./ Of course it’s all written in the book, 
but., what’s in the book you., couple together with what you can imagine 
on your own, I mean imagine reasonably. You can’t., take anything for, 
but....
Int: Could you say that you try to..
E: I use this as a base.
Int: Yes.
E: As a base, and then I add., well, what [the teacher] has said.
Int: Yes.
E: As well as my own thoughts.

I should perhaps add that Erik’s linguistic background differs from the 
other students’ and that sometimes during the interview he seems to have 
problems finding the “right” word . For example, when he talks about using 
his own imagination, I think making his own interpretations would perhaps 
describe more accurately what he is trying to convey. Erik is one of the more 
doubtful cases of students categorized as using a deep approach. He definitely 
spends time swotting, but his weighing of the information presented in text
books and by the teacher and “his own thoughts” when drawing his own con
clusions could justify categorizing him as a student with a deep approach to 
learning.

Procedural approach

Some students’ entire descriptions of their learning fit neither the deep nor 
surface approach categories. This is clearly true of the descriptions given by 
some of the students in the N-class pertaining to their learning science. The 
science subjects in the N- and S-programmes differ considerably. In the S-pro- 
gramme there is one science subject encompassing elements of chemistry, 
physics, biology and earth sciences. The subject could perhaps best be 
described as an educative subject. In the N-programme, which is required for 
taking university courses like medicine, science or technology, the science 
subjects are quite different. The theoretical level of the subjects are more ad
vanced and theory is supported by doing extensive laboratory work and calcu
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lations. I use the term procedural approach to describe these students’ learning 
because it fits in with what Halldén (1988) describes as procedural problems 
(see p. 44). It also fits what Edwards & Mercer (1987) describe as ritual 
knowledge and what Laurillard (1984) describes as operation learning in 
problem solving. In the present study, I prefer to use procedural approach 
rather than operation learning in order to emphasize the interdependence be
tween learning and task design.

A characteristic of the procedural approach as used here is that the stu
dent devotes an exorbitant amount of time in practising tasks and doing calcu
lations. Some students are categorized solely as using a procedural approach 
because they focus almost exclusively on doing calculations with what resem
bles military drill. The point, in the student’s view, seems to be to practise to 
such an extent that there can be no room for doubt about which method to use 
when confronted with similar tasks in the future, for example on a test. These 
students do not view sums and such tasks as examples the teacher uses to illus
trate a general model. Instead, they focus on which method to use for each 
particular task in order to get the right answer. Below, I present an excerpt 
from the interview with Inger to exemplify such a student.

In the interview we talk about needing to retain the knowledge of science 
that one has acquired at some point in order to be able to leam future content. 
Inger comments:

I: In chemistry it’s.. I don’t know. You do experiments and that sort of
thing. In physics you., do experiments in connection with each chapter.
Int: I see.
I: So, it’s just on that. So you don’t have to know very much really.

In Inger’s opinion one does not have to bear the burden of old knowledge 
in new situations, since the experiments specifically concern one part of the 
course. Commenting on how she studies in physics, she says:

I: I think the only things you need to know are the formulas, because the
rest of it.. I think it seems like it’s just a lot of non-essentials. And., this..
I just study the formulas and then I do as many sums as possible, because
that’s what it’s all about.

For other students, practising seems to serve other purposes. Nina, for 
example, first studies the text and the formulas in the physics book and then 
proceeds to do the problems at the end of the book. If she does not fully 
understand how to solve the problem, she goes back to the text and tries to re
arrange it in a way that will enable her to understand the general principles. 
Then she returns to the practice problem and “tries to figure out” what went
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wrong. In her case, because she focuses initially on the formulas and on solv
ing the physics problems, it would be tempting to categorize her approach to 
learning as purely surface or procedural. However, the effort she puts into 
practising should not be construed as the more or less rote learning of a 
method, but rather as a process where she uses the practice problems as a 
sounding-board for checking whether she has grasped die idea of the text. For 
this reason, I have categorized Nina (and others like her) in terms of the deep- 
surface dichotomy but also as using a procedural approach. To these students, 
practising solving problems is an essential part of learning.

Summary of approaches to learning for students in year 1

Table 5 below is a summary of the categorization of the N-students’ ap
proaches to learning in year 1. Table 6 shows a similar summary for the S- 
students. After categorizing the students’ approaches to learning, their average 
marks at the end of year 1 were calculated and the students were ranked in the 
order of their marks. I have included the marks for all required subjects ex
cept physical education. To illustrate the variation between students catego
rized as using either a deep or a surface approach, those students who show an 
especially pronounced approach are marked with an “xx” in the tables below. 
The students categorized as using a deep approach and marked with an “xx” 
have referred explicitly to both referential and organizational aspects of 
learning. This can mean that they clearly state that they look for meaning and 
try to rearrange the text in a hierarchical order. Students marked with an “xx” 
and categorized as using a surface approach clearly do not rearrange the text 
but show a typical reading pattern of “from beginning to end” and also that 
they clearly focus on memorising isolated facts. The students categorized as 
“indeterminate” are impossible to categorize with any certainty as using either 
a deep or a surface approach. While some of their statements make it tempting 
to place them in, say, a surface approach category, other statements pertaining 
to the same topic seem to contradict my initial judgement. Instead of trying to 
“force” these students into either category, I have created a third, intermediate 
category between deep and surface approaches.
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Table 5. Approaches to learning for N-students in year 1. An xx signifies an 
especially pronounced approach to learning for the specific category. The stu
dents’ final average mark is based on their marks in all compulsory subjects 
except physical education.

Science subjects Humanities/social
science

A ver
age

mark
Pro
ced
ural

Sur
face

Inde-
ter-
min-
ate

Deep Sur
face

Inde-
ter-
min-
ate

Deep

Anders XX XX 4.89
Birgitta XX X 4.78
Cecilia XX XX 4.56
Daniel X X 4.56
Erik X X X 4.44
Fia X X 4.22
Greta X X 4.22
Henry X X 4.00
Inger XX H  x 4.00
Jenny XX X 4.00
Kerstin X 1 x 3.89
Lisa X 1 x 3.78
Markus X 1 x 3.78
Nina X X I XX 3.44
Olof X X 3.22
Paula X X X

Rosemari X X

Sanna XX |  XX

Notes: Students P(aula), R(osemari) and S(anna) did not stay in the programme 
long enough to get a final mark. Paula, finding science subjects extremely 
boring, left this school and later applied to and was accepted at another school 
with a different specialization. Rosemari and Sanna both stated that the science 
subjects did not correspond to their expectations and that they found the sub
jects very hard. They changed to other programmes in the school.
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Table 6. Approaches to learning for S-students in year 1. An xx signifies an 
especially pronounced approach to learning for the specific category. The stu
dents’ final average mark is based on their marks in all compulsory subjects 
except physical education.

Science subjects Humanities/social
science

A ver
age
mark

Sur
face

Inde-
ter-
min-
ate

Deep Sur
face

Inde-
ter-
min-
ate

Deep

Anna XX XX 4.75
Berit XX XX 4.75
Cissi XX XX 4.75
Dagny XX XX 4.38
Elin X X 4.25
Fanny X X 4.25
Gunnel X X 4.13
Hanna X X 4.00
Isa X X 3.88
Johan X X 3.50
Karin X X 3.38
Lotta XX XX 3.38
Magnus X X 3.25
Natalie X X 3.25
Olivia X X 3.13
Peter X X 3.13
Rune X X 3.00
Susanne X X 2.88

Notes: Students K(arin) and P(eter) left the class after year 1 to study abroad 
for one year in an exchange programme. They did not return to the class.

As is evident in Tables 5 and 6, the top students in both classes use a deep 
approach to learning in science as well as humanities/social sciences, the only 
exception being Berit in the S-class. The less successful students in both classes 
tend to use a surface approach to learning in the humanities/social science. 
These results correspond to the results obtained by Svensson (1976, 1977). In 
science subjects the situation with respect to approaches to learning differs be
tween the two classes. In the S-class many of the students use a surface ap
proach but in the N-class the corresponding students are categorized as mainly
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using a procedural approach. This difference could be interpreted in light of 
the differences between the science subjects taught in the two programmes. 
The educative character of the science subject in the S-programme includes 
few exercises and practice tasks, whereas in the science subjects in the N-pro- 
gramme there is an abundance of practice problems, laboratory work etc. in
volving extensive calculations. Students categorized as using a procedural ap
proach are characterized as focusing on completing the exercises and solving 
the task problems in themselves; thus they correspond to students categorized 
as using a surface approach in that neither type of student seems to look for 
what the texts and task problems are intended to signify with respect to general 
principles or models. Instead, learning the facts in a text and completing the 
tasks are viewed as isolated goals in themselves.

Cue-seeking—reflecting on subject content and 
structure
Cue-seekers differ from the cue-conscious (Miller & Parlett, 1974) in that not 
only are they sensitive to the implicit demands of the subject matter and the 
instruction, but they also interact socially with staff members in an active 
search for cues and to make a good impression. Using Miller & Parlett’s 
definition as a point of departure, cue-seeking refers to how students reflect 
and act on components in the learning environment. Cue-seeking has partly to 
do with cognitive aspects of how to structure one’s knowledge of the subject 
matter to comply with implied demands and future tests, and partly with re
flecting on the social aspects of the learning situation. Social behaviour is 
closely linked with sensitivity to cues regarding the subject content of tests, 
since both influence the assessment of students. Besides interpreting and re
flecting on the content of past tests, students find cues on how to study in order 
to optimise their test results by being sensitive to the patterns of communica
tion and interaction in the classroom. It is, of course, important to show that 
one has good knowledge of the subject matter, but it is also important to be in 
a position to play a prominent role in the social game of the classroom.

In the present study I separate different aspects of cue-seeking as 
described by Miller & Parlett. One part, presented in this section, describes the 
students’ reflections on the subject matter when being assessed and during the 
lessons. This involves paying attention to the students’ social interaction, since 
finding cues is concerned partly with the communication between students and 
teachers. Another part focuses more directly on the students’ reflections on 
social interaction and their perception of the structure of different subjects. 
This part is presented in the next section of this chapter.

The Swedish school system differs from that of Great Britain and other 
countries in that there is no final external examination. The only form of ex-
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temal assessment in Sweden is the “national standard tests”, described on p. 23, 
the purpose of which is to set the standard of the class in relation to other 
classes on a national basis. The marks for individual students are based pri
marily on continuous assessment by teachers. In this study, teachers con
structed an average of two tests (with a range of one to four) in each subject 
for each term. This relation between teaching and assessment is basically the 
same for all subjects. A particular field of subject matter (for example, the 
Middle Ages in history or endogenous processes in general science) is gener
ally followed by a test constructed by the teacher. Results on the tests, in com
bination with an assessment of the students’ performance on projects, lab re
ports, lesson work etc., form the basis for their final marks. During the time 
they spend in upper secondary school, students may take 15-20 tests in any one 
subject, all of which were constructed by the teacher.

Under such circumstances it is not surprising that almost all of the stu
dents say in effect that they gradually adjust their learning to the teachers’ 
implicit demands as revealed by the tests. When asked in the interview what is 
important in the different subjects, almost all of the students say that it is what 
has been treated in class because that determines the content of future tests. 
Thus, if we focus on what could come up on future tests, then it could be said 
that virtually all the students could be categorized as cue-conscious. It is more 
interesting, however, to explore the differences in the students’ descriptions of 
how they expect questions and subject matter to be treated in future tests and 
the corresponding differences in how they adjust to these varying expectations. 
In this sense cue-seeking should not be regarded merely as the act of searching 
for hints on details and facts to include or omit while learning, but more as the 
effort to understand how teachers structure the subject matter. This effort 
might involve reflecting on whether it is necessary to learn specific dates, for
mulas, etc., but it is probably more fruitful to look upon cue-seeking as the 
students’ attempts to understand the general structure teachers use in their 
teaching and in assessing their students.

In the descriptions below I differentiate between “cue-deaf’ and “cue-con
scious” students. Cue-conscious students are aware of, and look for, cues 
transmitted by the teachers; during lessons. They also consciously reflect on 
how teachers construct their tests and they adjust their learning to what they 
anticipate to be the demands on future tests. Students categorized as cue-deaf 
may be aware that some subject fields could be more important than others in 
future assessment, but they typically do not reflect on what to focus on in each 
subject field. Neither do they consider how different teachers generally phrase 
their questions. Consequently, they do not adjust to external demands but fol
low their own interests and own ways of structuring the learning material.
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Cue-deafness

The interview excerpts in this section show the grounds I use for categorizing 
cue-deafness. Berit and Lotta are quite clearly cue-deaf. In the case of Olivia 
and Jenny, their cue-deafness is less pronounced.

Lotta, a girl in the S- class
I have already referred to Lotta in the previous section (p. 68). Her explana
tion of why she failed a history test is that she had not memorised the text well 
enough. The test required, as mentioned before, more than the mere memori
sation of factual information. Lotta had not fully realized this, and she remarks 
that some of the questions on the test were not what she had expected:

L: I didn’t think it would be as tough as it was.
Int: I see.
L: I thought it would have the kinds of questions that I myself could have 
asked.
Int: Mmm.
L: But she doesn’t ask those kinds of questions./
Int: If you look at this question, the first one., it’s about when the Middle 
Ages began and ended, in approximate figures.
L: Yes.
Int: What do you think about that kind of question?
L: I think it’s a good one.
Int: I see.
L: Because, I mean, some factual questions.. Answers., you don’t have to 
write so much on every question.
Int: No.
L: I almost think that’s better, actually. Like., easier., the questions are 
more direct.

Lotta prefers questions requiring factual knowledge, which fits in with 
her surface approach to learning. She does not understand what the teacher ex
pects for an answer in questions requiring more than specific dates or names. 
She finds this to be a problem:

L: Sometimes it’s so hard, you just can’t get full marks. So I.. I can accept 
getting some things wrong, but sometimes I study so hard that I know 
everything and still I don’t get full marks.
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Int: No.
L: Because I haven’t developed., like this., the stuff. So, then it’s not just a 
matter of learning by rote. That’s wrong, too, so maybe you have to 
understand....

Her comment “maybe you have to understand”, and the implied comment 
that she had not “developed” her answers (which, I imagine, is what a teacher 
might have said to her in explaining why she did not get more points on the 
test), is contradicted by what she says about “knowing everything”. Lotta mea
sures knowledge in quantitative terms, whereas the questions that give her 
problems do not ask for more facts. Instead, what is required is the ability to 
interpret and to discover interrelationships. It is unlikely that Lotta considers 
these aspect of learning and the questions on past tests do not give her guidance 
to what it is she is expected to understand. Occasionally, she concentrates on 
specific parts of a text on the basis of what she herself finds interesting. She 
says:

L: Yes, sometimes I think that now I’m going to concentrate on what I 
think is important. It hasn’t worked out, because it hasn’t been., then 
there’s the other stuff that’s also important.
Int: I see.
L: And then I think it’s better to read it all.

At times, when Lotta has tried to focus on especially important parts of 
the text, she finds that “there’s the other stuff that’s also important”. Her re
sponse is not to question why those other parts are important or why they oc
cur on the tests, nor does she wonder about the way in which the questions are 
phrased. Instead, her response in preparing for subsequent tests is to “read it 
all”. There is some reflection on learning related to assessment demands, but 
not to the extent that it leads her to make an adjustment in her learning. 
Instead, she discontinues reflecting and resorts to memorisation.

Berit, a girl in the S-class
Earlier I commented on Berit as another student who has a pronounced surface 
approach to learning. She can also be categorized as an example of pronounced 
cue-deafness. The connection between her approach to learning and the out
come of learning was described earlier (p. 70). Also, elsewhere in the in
terview she talks about assessment and says that one might, on occasion, “get a 
really long question” which you have to “really write a lot to answer it” 
(indicating again that it is quantity, not quality that counts). I then ask:
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Int: I see. Does the design of the test affect how you study in any way?
B: No. Because.. I mean, I don’t know.. I think it’s hard., you know, I 
can’t.. I don’t know which dates they [the teachers] will pick.. I mean, I 
don’t know what to bank on, so then I’ve got to learn everything anyway.
Int: I see.
B: So I never think about what they might ask.

Like Lotta, Berit does not take into account the cues given in the lessons, 
nor does she use past tests to guide her learning. In her ambition to get good 
marks, she goes through everything in order to be prepared for whatever 
might turn up in the assessment. Her approach to learning, focusing as it does 
on details and following the text virtually word by word, occasionally causes 
her problems. In commenting on learning history, she says:

B: When I study., in these books everything’s not in chronological order; 
first they take up things in one chapter and go through it all from begin
ning to end, and then they start all over again in the next (chapter).
Int: Mmm.
B: But then., for example, first it’s about the Middle Ages in Denmark. 
Int: Mmm.
B: And then the dates come one after the other from beginning to end.
Int: I see.
B: And then it’s about Sweden from the beginning to the end, or some
thing like that. And then I don’t.. I mean, I don’t mix the Swedish and 
Danish narratives so to speak. I take, like, Denmark first. I organize it., 
take it bit by bit, you could say.
Int: Yes.
B: And doing it that way makes it kinda hard to., to see interrelationships. 
If certain events take place at the same time., if there’s a question on the 
test.. “What happened in Sweden when that happened”., then I might., oh, 
well., dam. So maybe that’s the disadvantage of studying just like it’s 
written in the book.
At this stage in the interview something happens in Berit’s thinking.
B: That just occurred to me right now, actually.
Int: I see.
B: Maybe that’s something to think about. Yes.

It is possible that the interview is actually the first time that Berit reflects 
on her learning and discovers a connection between her approach to learning
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and the outcome, namely, that what she spends time learning does not corre
spond to what the teachers ask for on tests. Even if Berit seems suddenly to 
reflect, I have no hesitation at this stage in categorizing her as cue-deaf.

Jenny, a girl in the N-class
In many cases, the students categorized as cue-deaf refer to problems that have 
arisen in connection with the transition from compulsory school to upper sec
ondary school. The problems seem to be especially prominent in science sub
jects. Fifteen of the eighteen students in the N-class say that the demands in 
these subjects are radically different since they started in upper secondary 
school. While many of the cue-conscious students explicitly describe the 
change as one of learning isolated facts by rote in compulsory school to 
understanding principles in upper secondary school, the cue-deaf students note 
that a change has taken place but seem to have difficulty describing the nature 
of the change. A reasonable assumption is that these students experience a 
frame-clash between the two forms of school.

Jenny belongs to the group of students who are categorized as bordering 
on cue-deafness. Jenny views her performance in upper secondary school as a 
failure and remarks that she has lost her grip on the situation. I ask her if she 
thinks there is any difference between compulsory school and upper secondary 
school and she replies:

J: Well, I don’t know. My results are different anyway. I don’t think it’s 
wrong that there’s a lot more hard work to do, but in some way.... it 
doesn’t work out anyway....
Int: Why is that, do you think? Are there other demands now?
J: Yes, my., my little technique for studying doesn’t work./ But.. I don’t 
know., and you get so discouraged if you’ve done badly once that it’s hard 
to start up again.

She describes her “study technique” as starting to study at the last minute, 
and comments that in compulsory school:

J: It worked out anyway., so that you understood more and you remem
bered more., but now I get so confused.

Jenny’s confusion is also evident when she comments on what kinds of an
swers to give on tests in different subjects.

J: No, really, I don’t understand what they want to know. I suppose that’s 
really part of the task, something you should know.
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Int: Is it the same thing for all subjects? Is it the same for history and 
chemistry., about what they want to know., do you think it is the same for 
all subjects?
J: Yes, more or less. It depends., chemistry is a lot of “whys” and four 
points [for a correct answer on test questions].. Oh, well., and it’s just to 
make up stories.

She does give some thought to what kinds of questions might occur in fu
ture tests, but she has not found any cues that could help her to learn. When I 
ask her about which subjects are the most time-consuming with respect to 
homework, she replies:

J: Well, physics and chemistry, because you don’t know what to expect in 
a way.
Int: I see.
J: What questions might be asked.

Olivia, a girl in the S-class
Olivia can also be categorized as bordering on cue-deafness. She gives some 
thought to the design of the tests and says that the history teacher wants stu
dents to think for themselves and does not ask for details like the names of 
rulers or specific dates. But Olivia also says that history lessons are a “never- 
ending repetition of dates and kings”, and this is also what she pays attention to 
while learning. When I ask her what she finds important in history, she 
replies:

O: Yes, well I think that’s pretty much up to you. What you think is es
sential, and that is., that’s pretty hard, because the teacher maybe doesn’t 
consider that to be so interesting, and we get more of this stuff [on tests] 
which I don’t think is interesting at all..

Common to all the students categorized as cue-deaf is that they say that 
they have a problem “understanding what the teachers want to know”. This 
problem Jenny and Olivia share with other students categorized as cue-deaf. 
Even if they give some thought to what to expect on tests, they do not look for 
guidance during the lessons or reflect on the kind of demands called for by the 
questions asked on past tests. Instead, they leam what they, themselves, con
sider important. Often there is a mismatch between their view and the teach
ers’ view. Weak adjustment to teaching and assessment and the lack of reflec
tion are grounds for categorizing Jenny, Olivia and others as cue-deaf.
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Cue-consciousness

Below I present excerpts from interviews with Cissi, Anna, Birgitta and 
Anders to illustrate different aspects of sensitivity to cues by students catego
rized as clearly cue-conscious. Erik is also categorized as cue-conscious, but in 
his case it is not so pronounced as it is for the other students in the group.

Birgitta, a girl in the N-class
Tests play a central role in these students’ learning. One student, Birgitta in the 
N-class, talks about how she prepares for future tests in physics by studying in 
advance and when the date for the test approaches she practises working with 
the formulas and doing calculations.

B: And I skim through it all and do the sums that I think are necessary. 
Because., that’s the sort of thing that’ll be on the test.
Int: Mmm.
B: You’ve got to be able to put your knowledge into practice.
Int: Mmm.
B: In.. reality.
Int: Mmm. And., when you read the text., you say you read through all of 
it. What do you pick out as being important in this text?
B: The formulas.
Int: I see.
B: Apparently. And how., often how you derive them. But, like this., it 
has to do with Isaac Newton and so on. That’s kind of fun., general 
knowledge. But it’s nothing I need to know for the test.

Here, Birgitta puts into words an idea that has significance for the entire 
study. When Birgitta talks about reality, she does not mean that she looks for 
knowledge that could be useful in a world outside school or for moving up the 
educational ladder. Reality to her, and this is an opinion she shares with most 
of her classmates, is the next test. Other aspects of learning, such as acquiring 
a good general knowledge or being able to participate in general discussions 
using knowledge acquired in school, are suppressed for the time being. At 
present, the job of getting good marks is the priority, and adjusting to the 
demands is an obvious strategy in the case of many of these students.

Cissi, a girl in the S-class
The cue-conscious students use previous tests to guide their learning. In the 
interview with Cissi in the S-class, we talk about a chapter dealing with the
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earth and about the accompanying test. To my question whether she thinks it is 
hard to know what is important., she replies:

C: Yes, sometimes. Well., how many details you’re expected to include.. I 
suppose that’s what is hard., how many details to include.
Int: Mmm.
C: But the broad outline isn’t very hard to fi.. sort of pick out from the 
text.
Int: I see.
C: It’s more about., how important it is for different teachers that you 
leam [details]. Some teachers include more details.
Int: I see.
C: So it depends on which teacher you have in the different subjects, 
how., how., sort of if a date is essential, or if dates never occur on the 
tests, you know.

Cissi acts on the basis of questions asked on past tests. She does not mem
orise specific dates when learning history because in her judgement the history 
teacher does not regard these as important.

Anna, a girl in the S-class
Anna uses both past tests and the lessons to guide her learning.

A: You ought to make it if you attend class.
Int: Mmm.
A: Cause now you know how the teachers ask the questions, I think.
Int: And do you adapt to that?
A: Yes.
Int: In what you read too?
A: Yes, exactly.
Int: I see.
A: If I know I don’t have to know that little extra, I won’t leam it just to 
please myself.

She studies selectively and is quite confident in her judgement of what 
teachers evaluate as important. If she does not consider something to be impor
tant for a test, she does not waste time learning it. Anna also reflects on the 
construction of test questions.
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A: It’s always., they [the teachers] don’t., they try to trick.. I mean, after 
all, they’re the ones who make up the figures.
Int: I see.
A: So you can overlook a lot of the details./ So, I always think like this, 
aha, here they’re trying to trick me. And then we should do., and I re
member the exceptions to the rules [in languages]. That’s how it is, just 
like in maths.
Int: It sounds as if it’s about learning..
A: You’ve really got to analyze the question, somehow.
Int: I see.
A: And sort of try to pick out what’s hard about this particular question.

To Anna assessment is not just a matter of exhibiting good knowledge of 
the subject matter when responding to the questions the teacher asks. She views 
assessment to be something of a game, and she is well-versed in the rules of the 
game.

Anders, a boy in the N-cIass
Unlike Anna, Anders does not leam only what is required for the next test. To 
feel satisfied he has to understand the subjects. This is a characteristic he shares 
with several of the top students in both classes. But like Anna, Anders reflects 
on the structure of tests. He says:

A :.. you shouldn’t expect to have to use everything they [the teachers] put 
into the question/ Like, they add some information to get you to think in 
the wrong direction./ So often they try to trick you and it’s the same when 
they put in angles of different sizes, just to make you think they have 
something to do with it., but you know they don’t.

And like Anna, he “analyzes” the questions, evaluates what is needed and 
recognizes when there is foul play in the assessment game. Anders is not 
merely a spectator in this game, he is a full-fledged participant and devises his 
own countermoves:

A: Teachers like it when you embellish, so that’s what you do.
Int: Mmm.
A: You add., perhaps it was some missionary who founded some town or 
other., if you got a question like “how did towns evolve?”., or you., you
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don’t just write like., a commercial market became a city, you develop the 
idea.
Int: I see.
A: And you know, you., the better you., the more you use your own 
words, the better.
Int: Mmm.
A: She doesn’t just look at the points you’ve made, she also looks at how 
you’ve answered the question.

To Anders it is not just a matter of demonstrating a good command of the 
subject matter. He also reflects on what the teachers might evaluate as a quali
tatively good answer, and takes that into account as well. The following ex
cerpt from an interview with the mathematics teacher shows how she evaluates 
test results:

“The quality of a solution sometimes means more than the points the stu
dent has made./ I think the way they solve a problem means more so to 
speak..”

She holds Anders to be a bright student who often comes up with “elegant 
solutions”. Anders’ remark on the importance of producing an answer that can 
be measured by qualitative means matches the teacher’s statement above. In the 
interview we also talk about a physics test which Anders considers a “disaster” 
because he only got eight points of a possible sixteen. I ask him if he knows 
what went wrong, to which he replies:

A: Eeh.. I don’t think I asked as many questions in class as I should have. 
Int: You didn’t?
A: You., you., thought you understood everything, that everything was 
quite clear., but you know, it wasn’t. So., [the teacher], he does., the stu
dents are supposed to learn things for themselves. You’re supposed to ask 
the questions yourself, and he says “yes, that may be so., but is it?”. It’s a 
bit mysterious when he teaches., and maybe you miss something.

Most likely, the majority of Anders’ classmates would have said that they 
had not studied enough or well enough, but Anders’ immediate explanation for 
his poor result on the test is that he asked too few questions in class. As I 
interpret Anders, he is not talking here about asking questions because he has 
difficulty understanding the subject matter. (The teacher in physics regards 
Anders as an outstanding student). Rather, it would be reasonable to interpret 
this remark as pertaining to his search for cues and, perhaps more impor
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tantly, to his finding the underlying structure in which the separate subject 
fields are embedded.1

When Anders talks about studying for a particular test in history, I ask 
him what he finds important. He replies:

A: I don’t know ,... it’s hard to say, b u t... that they really expanded their 
Empire and that something really happened. That they conquered some
thing instead of just sort of living and not making any fuss. If they had, 
they never would have become history, but now they are history./
Int: Do you mean that it’s changes, and to...
A: Yes, exactly. It’s .. it’s .. it’s changes you concentrate on. That’s what’s 
interesting. A new Western Europe is evolving..
Int: Mmm.
A: .. and that the Huns came and started the whole migration thing, if it 
was like that, I think it was. That’s ... that’s also very important. But that, 
before, the Huns were just living quietly in India, growing rice, that’s not 
something you need to concern yourself about.

Here, Anders makes a judgement that pertains to something wider than 
just this part of the history course. He sees this part of the course as exemplify
ing how the subject is structured in the teaching. Beginning from a particular 
point in history, changes occur which lead to other changes (“the Huns just 
living quietly in India > expand their Empire > start the migration thing”). 
Anders organizes his learning in terms of causal connections, and this actually 
corresponds very closely to what the teacher says she is aiming at in her 
teaching and assessment.

Birgitta, Cissi, Anna and Anders are all categorized as pronounced cue
conscious. They reflect on tests and classroom work to guide their learning, 
and this is not passive reflection. In their case, cue-consciousness could be 
described as actively taking a stand, since they identify and evaluate different 
aspects of the subject’s structure as it is presented by the teacher.

Erik, a boy in the N-class
I have categorized Erik as bordering on cue-consciousness. In the previous ex
cerpt from the interview with Erik (p. 76), he describes how he uses the book

'I t  seems appropriate here to comment on a  detail in the interview with Anders. He was the last o f four students 
interviewed that day. A t the end of the interview I was very tired, and as I tried to remember if  I had covered the 
intended fields o f interests I muttered more or less to myself:

“Is there anything else I should have asked you that I may have forgotten?”

Anders’ immediate reply was:

“Yes, well, what are you really after?”
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as a base and then adds his own thoughts and what the teachers say as he learns. 
He says he has changed his way of learning since entering the upper secondary 
school. I ask him in which way, to which he replies:

E: I ’ve started to study differently, ever since I began to understand what 
[the chemistry teacher] wants you to read and what’s important in the text. 
Now I think more about the whys, because we always get a why-question 
in broad outline [on tests]. I bet she’s got a why-stamp/ I think [the chem
istry teacher]., she doesn’t comment on everything.
Int: I see.
E: So, it can be hard sometimes. She passes over things quickly, and then 
you’ve got to pick it out./ Now I study differently. I notice., the chemistry 
tests, they’re working out better. Like the first test, it was a disaster.
Int: I see.
E: Gosh, it was lousy. And yet, I had studied. But I studied the wrong 
way. I thought it would be like in the ninth grade [in compulsory school]., 
applying formulas and getting the correct result. But afterwards, there 
were a lot of whys on the first test. It was something completely different, 
but afterwards I began to learn that.

Erik takes into consideration “what the teacher says” and it is especially 
evident that he adjusts his learning to how past tests were constructed, but 
nowhere in the interview is there evidence that Eric actually interacts with 
teachers to find cues. Eric’s cue-consciousness seems to be largely a passive 
process as he successively discovers what kinds of questions are asked. For this 
reason I categorize Eric as somewhat less cue-conscious than, for example, 
Anders or Anna.

Summary of cue-seeking for students in year 1

Table 7 gives a summary of how the N-students were categorized with respect 
to sensitivity to cues. Table 8 gives the corresponding summary for the S-stu- 
dents. As was the case with the results for approaches to learning, the students’ 
average marks at the end of year 1 were calculated and the students ranked ac
cordingly. I have marked students who are especially pronounced in either 
“cue-consciousness” or “cue-deafhess” with an “xx” to illustrate the variation 
within each category. Those categorized as cue-conscious and marked as “xx” 
have stated explicitly that they “analyze” the material or otherwise make state
ments indicating that they reflect on content in tests or in class, and that they 
adjust their learning accordingly. Those marked with a single “x” also reflect, 
but in their cases it is more a matter of passively discovering what kind of
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knowledge is being requested. Correspondingly, students categorized as cue- 
deaf and marked with a single “x” say that they have problems understanding 
what is being asked of them and that they make no particular adjustments to 
their learning. Those marked with an “xx” generally do not look for cues on 
tests or classroom work, nor do they focus on particular aspects of the mate
rial to be learnt. Or, as in the case of Lotta, they might have tried, failed, and 
subsequently gone back to “learning everything”.

Included in the tables is “time for studying”, based on the students’ own 
estimates of how much time they spend doing homework. (Some students, 
Berit to name one, have strict routines for studying and are very precise in 
their estimates. Others are less certain. In the interviews I asked the students to 
describe how much time they spent on homework during the past week and if 
that week was representative).

Table 7. The N-students’ sensitivity to cues. Students with an especially pro
nounced “cue-consciousness” or “cue-deafhess” are marked with an “xx” to 
signify the variation within each category. The figures in the tables indicate 
average hours spent on studying each weekday. The letters “Sa” and “Su” mean 
that the students state that they spend at least four hours on their studies on 
Saturdays and Sundays, respectively.

Cue-
deaf

Cue
conscious

Time spent 
on studying 
Hours/day

A ver
age

mark
Anders XX 1 4.89
Birgitta XX 2-3(Su) 4.78
Cecilia XX 2-3(Su) 4.56
Daniel X l-2(Su) 4.56
Erik X 3-5(Sa,Su) 4.44
Fia 3-4(Sa,Su) 4.22
Greta XX l-2(Su) 4.22
Henry X 2-3 4.00
Inger X 1-2 4.00
Jenny X 2-3(Su) 4.00
Kerstin X 2-3(Sa,Su) 3.89
Lisa X 2-3(Su) 3.78
Markus X 1 3.78
Nina X 2-3 3.44
Olof X 3-4(Sa,Su) 3.22
Paula X 1
Rosemari X 2-3(Sa,Su)
Sanna X 1
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Notes: Students P(aula), R(osemari) and S(anna) did not stay in the programme 
long enough to get a final mark. See p. 59 for further comments on these 
students.

F(ia) is a very quiet, shy girl who seldom spoke out spontaneously during 
the interview. When talking with her about cue-seeking my questions had to be 
so leading that I cannot justify placing her in any one category. Therefore, she 
is categorized as being neither cue-conscious nor cue-deaf.

Table 8. The S-students’ sensitivity to cues. Students with an especially pro
nounced “cue-consciousness” or “cue-deafhess” are marked with an “xx” to 
signify the variation within each category. The figures in the tables indicate 
average hours spent on studying each weekday. The letters “Sa” and “Su” mean 
that the students state that they spend at least four hours on their studies on 
Saturdays and Sundays, respectively.

Cue-
deaf

Cue
conscious

Time spent 
on studying 
Hours/day

A ver
age

mark
Anna XX l-2(Sa,Su) 4.75
Berit X 4-5(Sa,Su) 4.75
Cissi XX 2-3(Sa,Su) 4.75
Dagny XX 2-3(Sa,Su) 4.38
Elin X 2-3 (Su) 4.25
Fanny X 3-4(Su) 4.25
Gunnel X 1 4.13
Hanna X l-2(Sa,Su) 4.00
Isa X 4-5(Sa,Su) 3.88
Johan X l-2(Sa,Su) 3.50
Karin X l-2(Sa,Su) 3.38
Lotta XX 2-3(Su) 3.38
Magnus X 1-2 3.25
Natalie X 1 3.25
Olivia X l-2(Sa,Su) 3.13
Peter X l-2(Sa) 3.13
Rune X 2-3(Su) 3.00
Susanne X 2-3(Sa,Su) 2.88

Notes: Students K(arin) and P(eter) left the class after the first year to study 
abroad in an exchange programme for one year and did not return to this 
class.
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The top students in both classes, with the exception of Berit, are catego
rized as pronounced cue-conscious. Students with lower average marks are 
more likely to be found in the category cue-deaf, but the tendency is not so 
marked, especially for the N-class students. There is a wide variation in the 
amount of time the students spend on their studies. Anders spends approxi
mately one hour each day doing his homework. He remarks, as does Cissi in 
the S-class, that he has to understand the point of the material to be leamt, but 
at the same time he is very selective in directing his attention to comply with 
the teacher’s demands. Berit also gets high marks, but she spends 4 - 5 hours 
each day studying. Her routine for doing homework is to begin with maths and 
“writing lessons” at the desk and to finish with “reading lessons” which she can 
do in bed before going to sleep. She also spends a considerable amount of time 
studying on weekends. That spending time on schoolwork prevents her from 
using her time differently does not seem to bother her:

B:.. sometimes, if I haven’t got very much [homework to do], I’ll watch 
the tele or just sit around and talk on the telephone. I’m not inhuman, you 
know.

Like Erik in the N-class (see p. 76), she is determined to succeed and is 
prepared, with good humour, to do whatever it takes.

Concluding remarks on results on approaches 
to learning and sensitivity to cues
Tables 9 and 10 show the results when N-and S-class students are categorized 
as to cue-consciousness and their approaches to learning in their major subjects 
in year 1.

Table 9. N-students’ approaches to learning in their major subjects and their 
sensitivity to cues in year 1.

Approach to 
learning

Sensitivity to cues

Cue-deaf Cue-conscious

Deep N A,B,C,D,E,G,H,(P)

Indeterminate M

Surface (S)

Procedural I,J,L K,0,(R)
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Notes: F(ia) is not included in the table because she could not be categorized 
with respect to sensitivity to cues. She is categorized as using a deep approach 
to learning. The parentheses around the names of P(aula), R(osemari) and 
S(anna) signify that these students left the class in the first year before obtain
ing their final marks.

Table 10. S-students’ approaches to learning in their major subjects and their 
sensitivity to cues in year 1.

Approach to 
learning

Sensitivity to cues

Cue-deaf Cue-conscious

Deep A,C,D,E,F,G,J,M

Indeterminate I.N H, K

Surface B,L,0,P,R,S

The top students in both classes can be described as being cue-conscious 
and using a deep approach to learning in their major subjects. The exception is 
Berit in the S-class, who uses a surface approach and is cue-deaf. The explana
tion for her high marks could possibly be the considerable amount of time she 
spends on studying, which enables her to produce extensive answers on tests. 
Cue-deafness is found, however, primarily among the less successful students 
in both classes. In the S-class the cue-deaf students also often use a surface ap
proach and in the N-class a procedural approach to learning.

It could be questioned whether the agreement between deep approach/cue- 
consciousness on the one hand and surface or procedural approach/cue-deaf- 
ness on the other hand represents a coincidental covariation, a real covariation, 
or whether it is perhaps a case of a double categorization of the same phe
nomenon under different headings. I argue that approaches to learning and 
cue-consciousness are not identical but are related phenomena in accordance 
with my argumentation (pp. 52-53) regarding meta-learning. One of the 
grounds for categorizing a deep approach to learning is reflection. The stu
dents categorized as using a deep approach to learning look for interrelation
ships and try to see the overall point being made in the learning material. In 
doing this they organize, and reorganize, the content which quite likely facili
tates arriving at an understanding of general principles and subject structure. 
The reorganization of the learning material presupposes reflection and the 
realization that subject structure can vary. Cue-seeking, in accordance with
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earlier descriptions, does not merely indicate an awareness of individual facts 
or cues; if anything, it indicates reflection on a comprehensive subject struc
ture in which individual facts are embedded. My point is that a deep approach 
to learning means that the student reflects on content and how the learning 
material is organized. Cue-seeking in this context means reflecting on, and 
adjusting to, structure in each particular learning situation. According to this 
line of reasoning, it is reasonable to presume that cue-conscious students who 
use a deep approach to learning adjust and organize their learning to comply 
with the teacher’s intentions and way of structuring the subject matter. In this 
sense, these students come to share the teacher’s frame of reference. A deep 
approach to learning enables students to discover the teacher’s, perhaps alter
native, structure. Cue-consciousness may in turn function as means of guiding 
and validating a deep approach with respect to how to organize and adjust 
learning according to the demands.

Thus, a deep approach to learning and a consciousness of cues in the sense 
of discovering a general subject structure in which the individual topics can be 
placed corresponds to descriptions of meta-learning. Students who use a sur
face approach and view learning as the memorisation of isolated facts may be 
conscious of cues in the sense that they expect a certain topic to occur in as
sessment, but they do not look for, or reflect on, a general structure in which 
to place isolated facts.

Subject structure and social interaction
The students’ school situation changes quite dramatically with the transition 
from compulsory school to upper secondary school. Most of the students were 
among the top three to four students in their former classes. Upon entering 
upper secondary school they are confronted with a situation in which no one 
student is outstanding. At the same time, marks based on a relative marking 
system are more important than ever because they are the criteria for selection 
to higher education. It is reasonable to expect that students find the new situa
tion trying. Some of the students in this study, not surprisingly those who are 
not as successful now as they were earlier in their school career, had negative 
feelings about the new situation. In the N-class, the students who state explic
itly that they feel discouraged are Inger, Jenny, Lisa, Nina, Paula, Sanna and to 
some extent Markus; in the S-class it is Hanna, Lotta, Magnus, Natalie and 
Susanne. However, there is a difference between what S-students and N-stu- 
dents refer to as the main cause of their problems. N-students typically refer to 
problems in connection with the subject matter, whereas S-students more fre
quently comment on their new social situation.

In year 1 there are considerable differences between how the students in 
the two classes view science subjects on the one hand and humanities/social sci
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ences on the other. All the students in the study appear to share the view that 
science subjects have more of a closed structure and humanities/social sciences 
more of an open structure. Attitudes to closed or open structure in the differ
ent subjects differ between the two classes, however, which corresponds to the 
findings of other studies (see, for example, Entwistle & Ramsden,1983, and 
Ramsden 1984). As mentioned earlier (p. 87), fifteen of the eighteen students 
in the N-programme remark that there is a considerable difference between 
science subjects in the compulsory school and science subjects in the upper 
secondary school. There is nothing in the material to indicate that the S- 
students share this view, but it should be bome in mind that science subjects in 
the N-programme differ from science in the S-programme. In the S-pro- 
gramme school science has more of an educative character and differs very 
little from science in the compulsory school. Students in both classes also re
mark that the social sciences and humanities have changed since compulsory 
school. A number of the students, especially those in the S-class but also in the 
N-class, explain that in compulsory school history is mainly a matter of re
membering facts like names and dates, but that now the subjects have shifted 
towards interpretation and discovering interrelationships. This is a problem 
for some of the students (for example Olivia, p. 88). In general, however, the 
change of subject structure in the science subjects seems to constitute a far- 
reaching frame-clash (cf Nespor, 1987).

There is also a difference in the role classroom communication plays in 
the different subjects and in the two classes. In humanities and social science, 
classroom talk and discussions are an important part of the instruction, 
whereas classroom communication does not play quite so prominent a role in 
science.

Below, I first present excerpts from interviews showing differences in the 
students’ perceptions of structure and demands in the different subjects. I then 
proceed to illustrate differences with respect to the extent to which the students 
refer to subject matter or to social interaction and classroom communication as 
means of achieving success in school.

Students’ perception of subject structure and demands

N-students on science subjects and humanities/social science 
subjects
The N-students categorized as using a deep approach and being cue-conscious 
are quite clear about the nature of the change in the science subjects. When the 
topic of formulas comes up in the interview, I ask Cecilia if she tries to un
derstand the formulas, or if it is more a matter of memorising them. She 
replies:
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C :.. earlier [in compulsory school] you didn’t have to understand them. 
Int: I see.
C: Then, it was just to learn them, because you could get along doing that. 
But you can’t anymore, now you’ve got to., that’s the big switchover, be
cause you need to understand to be able to move on./ You’ve got to have 
the basic knowledge. If you don’t understand, it gets so much harder later 
on.
Int: I see.
C: Because there’s so much more you have to leam now. You’ve got to 
leam each thing by itself.
Int: Mmm.
C: And if you can’t connect them, it gets a lot harder.

Cecilia describes the change as going from memorisation to understand
ing. There are facts, such as formulas, to be leamt, but she does not consider 
the facts to be static:

C: Because later., you couldn’t., couldn’t get so deep into things. Because 
now., why, you have to discard all the truths you ever leamt before. 
That’s really, it’s not like this, it’s like that or like that. And later, when 
you get even further along, it’s not like that either—it just keeps getting 
deeper all the time.

Her statement reflects a view of the subject matter in science subjects, not 
as static facts but as models that may have to be revised again and again as one 
digs deeper and gets a more complete picture of the subject. This is a view of 
science that she shares with practically all the top students in the N-class. 
Revision presupposes reflection in that these students realize that the same 
phenomenon or fact can be described or understood in different ways. 
Reflection is present also when another student, Greta, considers how science 
and history differ. She says that in physics and chemistry the point is to 
understand. When I ask her if it is necessary to understand the content in 
history as well, she replies:

G: Well, some of the whys, of course. Why there was an economic de
cline and why there was a cultural crisis and things like that. So, under
standing why....
Int: Yes.
G: But it’s in the book, so it’s anyway, sort of having to cram in a differ
ent way., compared with physics., because there it’s more a matter of 
having to understand connections and laws of nature./ .. in history., what
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you should understand, it’s written, so it’s just a matter of memorising 
what you’re expected to understand.
Int: I see.
G: But in physics, you have to think more for yourself.

I have categorized Greta as using a deep approach in humanities/social 
science subjects. My judgement is based on her statements that she tries to 
understand the subject matter and to relate different aspects of the subject 
matter to each other, and that she organizes the material to be leamt and tries 
to make connections. But she seems to make a distinction between 
“understanding” in physics and “understanding” in history. In physics under
standing means seeing connections and understanding the “laws of nature”, 
whereas understanding in history is equivalent to accepting someone else’s 
opinion about the causes and effects of particular events. She says also that she 
likes physics because it is easy to determine by yourself if you have leamt the 
content well enough, for example by going through the lesson at home..

G: ..you can check it up and so., no, but I think that with physics., when 
you’ve understood it, you’ve understood it.

Greta, like a majority of her classmates, appreciates the closed structure 
of science subjects and the presence of “existing truths”, because these allow 
her to evaluate if she has understood the content. At least the top students in 
the class, i.e. those using a deep approach to learning, typically regard laws of 
nature and rules as models that are subject to change. For these students it is 
not a matter of memorising the laws or rules in themselves, but of understand
ing what they signify. The way some of the N-students describe doing science 
resembles playing at solving puzzles. In solving puzzles, bits and pieces of in
formation are to be picked out and put together in some fashion using proper 
clues. This is how Erik talks about the questions pertaining to neutralisation on 
a chemistry test in compulsory school:

E: If you’ve got, for example, a hydrogen ion and a hydroxide ion., well 
then, you see, you get water.
Int: Yes.
E: But some of them in our class couldn’t see it was water, but it’s so 
evident. You got two hydrogens and one oxygen and you get water, H2O.. 
why, you see it.
Int: I see.
E: But some can’t draw these conclusions, although they are so simple.

102



As I understand it, what Erik is describing here is how he learnt to play 
the game of school chemistry. In line with other researchers’ findings regard
ing school science (for example, Osbome & Freyberg (1985), Claxton (1991); 
Caravita & Halldén (1994)), in many cases teaching is not concerned with 
genuine investigation. It is more often a matter of using the information that is 
presented and arranged in a way to allow just one conclusion, to find out what 
one is expected to find out.

When it comes to the N-students’ view of humanities/social sciences, there 
is no evidence of a correspondingly homogeneous picture. Like Greta, above, 
many N-students say that it is not hard to understand the subject of history in 
the sense that it does not require detecting the meaning of underlying connec
tions or the use of symbolic language as does science. It is obvious, however, 
that some students look for the one and only truth even in history, and for this 
reason have a negative attitude to the subject’s rather vague structure. Markus 
says that in science subjects he tries to understand the rules in order to be able 
to accept them and that this involves weighing arguments and sorting things 
out. When it comes to the subject of history, he says:

M: No, but it’s more a.. I mean, you can’t change history., that’s just the 
way it was, sort of. You can’t argue with that. It’s the same with social 
science., it’s.. I mean, it’s., more psychology. We sit and discuss, and I 
mean, it’s good for that matter. I mean, it’s good, but it doesn’t involve 
logical thinking., how should I say, not very much in any case. Not in the 
same way.
Int: I see. What do you do when you’re sitting in class or studying at 
home? Do you mean that you don’t have to sort things out in history?
M: No., no. Not in the same way. It., it can., you just have to leam to ac
cept the way it is. Because, there’s, that’s all there is to it., it’s just like it 
is.. I mean, well history is what has happened in our world and so on, 
and.. I mean, we haven’t got any other world we can compare ours with.

To Markus, descriptions of historical events are mainly a matter of ac
cepting the presented text. This is similar in one respect to Greta’s description 
of learning in history when she talks about understanding as memorising the 
presented text. Markus’ focus of interest is different from Greta’s, though. 
Whereas she tries to understand the “whys”, Markus looks for the facts, and 
his unreflective acceptance of facts appears to cause problems for him. When I 
ask him to develop his thoughts on the historical events taken up on a history 
test, he comments:

M: You can write as much as you like. Well, theoretically it feels like the 
teacher., the more sentences you make up, which the teacher doesn’t get
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around to reading., and you get full marks./ You should write down all 
the effects and the following effects, and then make the rest up. Well, first 
I write down all I can think of and then I add some wishy-washy stuff to 
get., to get more text, so I’ll have something like six or seven lines 
maybe., a lot anyway.
Int: Yes, and that extra stuff you write down., is that to guard yourself so 
that you get it all in?
M: It’s to guard yourself if there was some other stuff that was meaning
less for getting full points., so, there might be something in that extra 
stuff.

As long as teaching and assessment concern factual knowledge, many of 
the students in the N-class, i.e., those categorized as using a surface approach 
or as “indeterminate”, are satisfied with humanities and social science subjects. 
When it comes to discussing events or answering questions that require per
sonal interpretation or giving opinions, the students often talk about the sub
jects in terms of “vapourware” or “wishy-washy”.

S-students on science subjects and humanities!social sciences
The S-students’ descriptions of the different subjects differ in many ways from 
the descriptions of the N-students. Many of the N-students regard science sub
jects as being open to discussion, where formulas and general laws can be ma
nipulated within certain boundaries, whereas in the humanities and social sci
ences it is a matter of accepting the descriptions given. For many of the S-stu
dents, the situation is in some respects quite the reverse. Gunnel is categorized 
as using a deep approach to learning in the science subjects because she orga
nizes the learning material and seeks connections between concepts. Also, she 
states explicitly that she tries to get a general picture of the point of the text. 
At the same time, she argues that science is very much a matter of paying at
tention to details. Gunnel compares humanities and social sciences with science 
in the S-programme:

G: .. it’s mostly about context [in social sciences]. In science it’s mostly 
trivialities.
Int: I see. If you think back to compulsory school when you studied 
chemistry and biology and physics..
G: Mmm.
Int: Was it the same., that it was mostly trivialities?
G: Yes, you had to know that a concave., concave lens., makes the rays go 
like., this [shows by gestures]. You’ve got to know that in order to
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understand the rest. But you don’t have to know what., when Buddha was 
bom.

To Gunnel what is important in the humanities and social sciences is the 
broad outline. Johan is another student who regards humanities and social sci
ences as subjects in which understanding the context and making connections is 
the main goal, whereas science subjects focus more on details. He is also nega
tive to the closed structure of science. When discussing the instruction given in 
connection with a section of the textbook dealing with the earth and map- 
making, he says:

J: Well, there’s nothing to understand. It’s more like [learning] a lan
guage. You just have to leam what latitude means., what longitude 
means./ There’s nothing to understand really.

I ask Johan what would be required to become an outstanding student in 
science and in the humanities/social sciences respectively. This is what he has 
to say in this connection:

J: Well, you have to be very intelligent to understand the context, but 
also., you’ve got to have a lot of patience to sit and cram in.. completely 
abstract formulas with absolutely no roots in.. in.. well, something you 
can touch sort of, but., something you simply have to study hard if you 
want to be able to see the context.
Int: And what about humanities/social sciences?
J: Well. Then you need.. I don’t know, commitment maybe., or something 
more, I mean in social science and so on, that you., like talking and giving 
your opinion and you like reading newspapers and really do have an 
opinion on things., and also to understand why something happened the 
way it did. Because he., well, like that. See connections and think it’s in
teresting to., it’s more a development in the head sort of./ There’s more 
thinking involved. It’s not especially., there [in science] you can never 
have an opinion. It’s hard to have an opinion in chemistry./
Int: Do you mean that something either is or it isn’t?
J: Yes, exactly. But in social science it’s very much to., it’s pretty hard to 
get actual facts really. It’s more up to you, what you think./ It’s more 
alive than., what’s it called?., it’s more open, more., there are no restric
tions on what you’re allowed to think.

Summary o f the comments on subject structure
All the students in both classes agree that the boundaries of the science subjects 
are more fixed. The N-students generally appreciate the closed structure and

105



the (at least momentary) “absolute truths”, since these give students the oppor
tunity to evaluate if they have reached an understanding of the subject. If one 
is able to see the context and all the interrelationships, if one can do the opera
tions required to arrive at “the right answer”, then the job of understanding 
can be regarded as accomplished. Typical for the N-students using a deep ap
proach to learning in science is that they regard scientific facts and laws not as 
a collection of isolated facts, but as interconnected models that are subject to 
revision. Many of the S-students, on the other hand, regard the closed struc
ture of the science subjects as an obstacle and they often regard definitions and 
descriptions of natural phenomena not as models but as static facts. Learning 
then becomes a passive acceptance of these facts, with little room for question
ing or forming a divergent opinion. This description also fits the N-students 
who use surface or procedural approaches.

As for humanities/social sciences, the majority of N-students regard these 
as “easier” because learning does not include understanding the symbolic lan
guage of science nor “logical thinking”. To many of the N-students, learning in 
humanities/social sciences involves mainly the acceptance of a presented 
description. Some, like Anders, Birgitta and Cecilia, look for a general struc
ture in the subjects and reflect on possible interpretations. Markus and others 
who use surface approaches to learning in humanities/social sciences or who 
are categorized as “indeterminate”, focus on the “hard facts” also in 
humanities/social sciences and consider discussing and presenting alternative 
interpretations as vapourware. This opinion is contradicted by practically all 
of the S-students, who point out that the possibility to form and discuss differ
ent opinions is the most positive aspect of these subjects.

Classroom communication plays different roles in science and in the 
humanities/social sciences. In science, the subject matter may be regarded ei
ther as requiring an understanding of models or as the acceptance of facts. In 
either case classroom communication largely takes the form of the teachers’ 
transmission of accepted facts. This view of classroom communication is in 
line with the arguments presented by Sutton (1992) and Lemke (1993). In hu
manities and social sciences there is greater scope for alternative opinions. A 
striking difference between the way N- and S-students talk about lessons is that 
whereas S-students often stress the importance of participating in discussions 
and classroom talk, the N-students often refer to their behaviour in class as 
“paying attention” or trying to “pick out” what is important (see, for example, 
p. 90). These statements can be interpreted as indicating that the students have 
a more passive role in classroom communication and that information travels 
in one direction only. The goal is to obtain knowledge about scientific facts, 
where there is limited room for alternative interpretations. It is permissible to

106



ask questions if there is something one does not understand, but the story 
evolves—and ends—more or less regardless of one’s own opinions.

There is another difference as well between the role of classroom com
munication in science subjects and in humanities/social sciences. The teachers 
in social science and history state explicitly that they use verbal competence as 
a grounds for setting marks. The social science teacher emphasizes that she 
regards social science as a discoursive subject, and she evaluates verbal compe
tence highly. I ask her how she weighs results from written tests compared 
with verbal competence, to which she replies:

“So, I wouldn’t put too much stress on the written parts. I would almost 
emphasize the verbal part of my subject more, as I regard it as a discour
sive subject.”

This corresponds to what the history teacher says:

“No, but I’ve made it clear that half is based on how they do on the writ
ten tests, and half is on what they do in class.”

Consequently, classroom communication in these subjects is not only a 
matter of expressing opinions and passing questions and answers back and 
forth between individuals. To the students it is also a matter of being evaluated 
with respect to the quality, and perhaps also quantity, of what they pass along. 
Judgements of the students’ verbal competence does not seem to play an 
equally prominent role in the science subjects. The science teachers say that 
they do form opinions of their students based on their performance in class 
and that this often corresponds to their performance on tests, but they do not 
mention verbal competence as a means of assessing the students to the same 
extent as the teachers in humanities/social sciences do.

Internalism— externalism

Differences were found between N- and S-students regarding the extent to 
which they refer to the structure of the subject matter or to social interaction 
as a means of achieving success in upper secondary school. I borrow the terms 
“internalist” and “externalist” from Hull (1988) to describe these differences. 
Here “internalist” signifies students who refer first and foremost to a good 
knowledge of subject matter as the most, if not to say the only, factor influenc
ing marks. Knowledge of the subject matter is important to the “externalist” as 
well, but the students in this group refer in addition to social interaction as a 
means of achieving high marks. These students are often aware of and evaluate 
both their own and their classmates actions, and they strive consciously to
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make a good impression on their teachers. The externalist’s actions in this 
sense correspond to the description of the social actions associated with cue- 
seeking in Miller & Parlett’s study.

Internalism in the N-class
All the students in the N-class who are negative to the heightened competition 
in upper secondary school refer to problems related to the subject matter in 
the science subjects. I let Inger, who was also commented upon earlier (p. 78), 
represent this group of students. She talks about the difference between com
pulsory school and upper secondary school:

I: Like, I mean, in compulsory school., chemistry and physics weren’t so 
hard. They’re not so hard now either for that matter, but they’re com
pletely different. So before you understand how you should study to., in 
the beginning you didn’t understand that you shouldn’t study the same 
way as you did before.
Int: I see.
I: And this., this is different., no, I., in physics for example, we count 
numbers. There is hardly any theory, or it’s like theory doesn’t matter 
sort of./ I haven’t found out yet what you’re supposed to do. But I don’t 
know. You find out from the tests of course, because you’re not getting 
the same results as before.

A troubling factor for Inger is the change of focus in the subjects. She 
recognizes that there is a change, and to her way of thinking science subjects 
now lack theory and are concerned primarily with doing calculations (which is 
contrary to what most of the top students say). She has not found a way to 
study that will help her achieve good marks and she finds her situation 
depressing. To my question about how she feels about her situation, she 
replies:

I: It’s pretty awful.
Int: I see.
I: Because school, sort of., it used to be much more important to me be
fore.. or., but I think flagging self-confidence is the worst of all because 
it really drags you down., earlier you could go to a test without being 
nervous because you were used to doing well but now., you are much 
more nervous because., you’re not sure any more that you’re going to do 
well.
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What Inger fears most, and which she has in common with all the nega
tive N-students mentioned above (p. 99), are the tests. Test situations are the 
most important occasions for making one’s knowledge visible for purposes of 
evaluation in science, and consequently the tests cause the students a good deal 
of stress.

Markus is the only student who comments on the social situation in the 
first year, as he says:

M: Before., in compulsory school, we had., it was more directed., it’s 
only those who want to study chemistry and physics and things like that., 
they’re in this programme. And those who maybe find it hard., in the 
ninth grade they., well, it took more time for everyone to understand.
Int: Mmm.
M: And then you really got the hang of it.
Int: Yes.
M: But now, that’s gone, sort of. Now, you don’t have that extra support 
behind., it’s just upwards and onwards.

Even though Markus is referring to the social situation in upper 
secondary school, what is being commented on here is how the enhanced 
competition due to the high ambitions of the students in the class affects the 
pace of instruction. He is not negative to competition in itself, however.

Even the N-students who appreciate the new conditions in upper sec
ondary school relate the changes in their situation to the subjects rather than to 
the social situation. I ask Henry how he feels about coming from a school sit
uation in which he was one of the best students in the class to a situation in 
which virtually all “are best”, and he replies:

H: It’s a bit., at least in the N-subjects [the science subjects] it’s more fun 
now, because now everybody is mostly on the same level and things move 
along when you., you don’t feel., you don’t think it’s going too slow., that 
you understand everything and this is just unnecessary, but you learn all 
the time since everybody., is at a fairly high level.

Henry’s comment is typical of the N-students who express a positive atti
tude towards their new school situation. All the students are “at a high level” 
and this allows the teachers to move forward at a faster pace. One effect of the 
faster pace is that there is less time to ask questions when confronted with 
problems, as in Inger’s and Markus’ case, but in the first year none of the N- 
students mentions competition in the class in negative terms. When negative 
attitudes are expressed, they are directed towards the subjects and the test sit

109



uations. Thus, when talking about science subjects the N-class students refer to 
subject structure and content in their explanations of both their successes and 
failures. A few of the students, Anders, for example (p. 92), mention class
room communication and asking questions as being important for learning and 
achieving good results, but social interaction is not referred to in negative 
terms nor it is considered to play a significant role in getting good marks. 
(This picture changes, or perhaps becomes visible to me, when the students 
reach the third year. I will return to this matter when I present the results 
from the second round of interviews).

Externalism in the S-class
The descriptions given by students in the S-class differ considerably from 
those given by the N-students in that they refer often to patterns of social 
interaction in their new school situation. Competition seems to be present to a 
greater extent in the S-class. Natalie, who is negative to the heightened com
petition, expresses it in this manner:

N: When I was in the [8th and 9th grades]., you took things more natu
rally.. now, everybody., everybody wants to talk., in class when were 
going through the homework and stuff., if she [the teacher] tries to ask us 
a question, it just goes round and round and everybody says the same 
thing, but they formulate it differently, so the lessons become just one 
long repetition, just because everybody wants to show that they’re on the 
ball./ It., everything has got sort of hysterical and I think that’s wrong, 
because., and also., they all talk, I think they even spend more time talk
ing about their homework than in doing it and I think that’s sort of 
hysterical. Everybody wants to eat off each other and make out and be the 
best, and it makes for such a bad atmosphere..
Int: Mmm.
N : .. among the students, when you try to compete all the time and be the 
best and get the best marks and so on./ .. the ones who don’t talk so much, 
they don’t have a chance.
Int: I see.
N: I’ve thought about this. It’s always the same., there are maybe two 
people in the class who take up 90 percent of lesson-time just to ask these 
obvious questions, just to show that they’re on the top of things and that 
ruins it for everyone else. They leam less because they interrupt all the 
time and keep going back [to previous content] and asking questions on 
obvious things, just to.. It’s not that they don’t understand, it’s more just 
to show that they’re keeping up.

110



A plausible interpretation of this tendency on the part of some students to 
ask questions continually is that it is a deliberate action directed towards find
ing cues. Natalie’s statement that a few students dominate classroom communi
cation is supported by a number of her classmates. Many of the students com
ment that Anna is one of the students who dominate classroom communication. 
I would describe Anna as a pronounced externalist in that she definitely re
gards social interaction as a means of obtaining higher marks, and she delib
erately strives to make a good impression. About starting in upper secondary 
school she says:

A: You’ve got to realize sometime that you can’t always be the best and 
sort of., teachers, you’re one of a crowd.
Int: I see.
A: Until you’ve worked your way up and maybe come further.
Int: I see.
A: Again./ But in the beginning it was really... no one noticed you. 
Earlier [in compulsory school], the teachers knew which pupil had which 
marks./ And then, you really had to make an effort to get the teacher’s 
attention.
Int: I see. You feel., how do you feel about it now? Is it..?
A: No, now I think., now it absolutely doesn’t bother me.

To Anna it seems to be mainly a matter of time before she reaches the 
top, “again”, and she strives to get the teacher’s attention in class. She also 
thinks it is important to quickly get into a favourable position. When she talks 
about her attendance in compulsory school, she says:

A: It was like the teachers., they don’t manage to go on any longer after 
three years in a way. In the ninth grade it was like you know this, sort of. 
We [the teachers] know what marks you’ve had, and if they’re good 
[marks], you can get along on them in the last year.
Int: I see. So it’s important to quickly get good marks?
A: Yes./ If they know a student has had a 5 for two years running., and 
suddenly does a really bad job on a test, they think something’s happened.
Int: Bad day?
A: Yes, exactly.
Int: I see. Do you think it is important now too., in upper secondary 
school?
A: Yes.
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Int: To quickly get into position?
A: Yes, I think you’ve got to get a good start, right from the beginning.
Right off.

Anna thinks it is important to quickly get into a position where she can 
rely on her good marks. She has a good command of the subject matter ac
cording to the teachers, but in a sense she evaluates the teachers’ evaluation and 
actually uses social performance to obtain the position she desires. She is aware 
of the importance of social interaction, and she is also aware of her own, and 
her classmates’, approaches to learning (even if she does not use this terminol
ogy). In talking about a history test, Anna says that she prefers questions that 
require interpretation and making connections. I ask her why, and she replies:

A: Because I know that ... well, everybody doesn’t study the way I do ...
everybody doesn’t see the context and relationships, or they don’t look for
them.
Int: No.
A: They haven’t discovered that you can do that, yet.
Int: I see.
A: So then it’s much harder to answer narrative questions.
Int: I see.
A: So, that gives me an advantage. Because the mean [on the tests] is
dropping.

Again, there is a difference in Anna’s descriptions here compared with 
those of the N-students earlier. Whereas the N-students refer to the subject 
matter itself to explain good (or poor) results, Anna combines the demands of 
the subjects with her classmates’ inappropriate ways of studying to explain her 
own good results. She is aware of the fact that some of her classmates use a 
surface approach to learning, which benefits her in the relativistic marking 
system since the mean on the tests drops when these students fail on the 
“narrative questions”. She reflects on subject structure and her own learning to 
a great extent, and she says that her classmates have not yet “discovered” that 
there are different ways to learn. It is also quite clear that Anna does not 
intend to tell them.
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Concluding remarks on subject structure and 
internalism/externalism

The N-students often relate the new situation in upper-secondary school to 
changes within the close-structured science subjects. A majority of the students 
are positive because the instruction moves along at a faster pace, which they 
find stimulating. Seven of the N-students, however, find the new situation dif
ficult since the structure of the subjects has changed since compulsory school 
and they have not identified the nature of the change. One of the negative stu
dents (Paula) uses a deep approach to learning, whereas the others use sur
face/procedural approaches or are categorized as “indeterminate”. To these 
students the faster pace is a disadvantage. To generalize somewhat, classroom 
communication in these subjects has mainly the function of mediating accepted 
knowledge.

The humanities and social sciences are characterized by a more open 
structure, but also by the fact that classroom communication is an important 
part of the instruction. In the classroom communication teacher and students 
discuss different interpretations of, for example, historical events or the stu
dents give their own opinions on various topics. At the same time, it is stated 
explicitly that classroom communication and participation in the discussions 
are an important grounds for assessment. In a situation where discussions are 
an important part of the instruction and where verbal capacity is a grounds for 
evaluation, it is not surprising that students describe their new situation in up
per secondary school in terms of the social situation in the classroom. Some 
look upon the new situation negatively, whereas others adjust to it and use so
cial interaction as a means of obtaining good marks for themselves.

For teachers, both in humanities/social sciences and in science, it is rea
sonable to suggest that talk by the students is important in that it gives the 
teachers an opportunity to check if the level and pace of their instruction is ad
equate in relation to the students’ abilities and knowledge. It is possible that the 
students’ abilities become more visible in humanities/social sciences since the 
students are explicitly required to express their own opinions and interpreta
tions. If the interpretation I am suggesting here is correct, then the students’ 
remarks in science class are mainly in the form of questions on how to under
stand particular facts or models, which may make it difficult for teachers to 
discover misconceptions or alternative models of explanation.

Classroom communication and instmction may, in this respect, function 
differently for different subjects. The object of interest in science may, for ex
ample, be primarily to demonstrate and explain the laws of nature and natural 
phenomena (see also Sutton, 1992). Instruction in these subjects may then 
function as the transmission of established knowledge where the students’ pre
conceptions or alternative frameworks do not become visible to any apprecia
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ble extent. In social sciences and the humanities students are required to ex
press their own opinions and give their own interpretations. It is possible that 
the conditions for constructing a joint discourse are more favourable in these 
subjects because the teacher receives frequent feedback from the students and 
thus may find it easier to adjust the instruction to the students’ level of 
knowledge.

Perhaps learning science could be compared with playing a round of golf, 
whereas learning the humanities and social sciences could be likened to playing 
football. In golf, nature itself, manipulated by the course architect, presents the 
problems. But to the golfer, neither the architect nor one’s playing partners 
are of major interest since the only factor determining one’s score is how one 
hits the ball. Regardless of the actions of others, one succeeds or fails on one’s 
own merits; the only thing that counts is one’s own actions in relation to prob
lems presented. In football, on the other hand, one’s own actions are highly 
dependent on what others do. Individual players may show off by moving to 
the right position and nutmegging a player or doing a spectacular header, but 
one is always dependent on the other players to get the pass or to prevent the 
opposing team from getting hold of the ball. The individual player’s role in 
football is defined in terms of what the team achieves as a whole and of how 
the match proceeds. Playing golf is more a matter of taking a long trek to
wards the 18th green where one might walk parallel with others but is not 
guided by their actions. A problem for some of the science students in this 
study as they begin upper secondary school is that they are standing at the first 
tee but do not know in what direction to hit the ball because they perceive 
neither the target nor the layout of the course.
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6. Results from years 2 (S-class) 
and 3 (N-class)
One focus of interest for the second round of interviews with the students is to 
ascertain if their approach to learning and their sensitivity to cues has changed 
in any respect compared with base year 1. Another focus of interest, which 
came to light during the analysis of the first interview round, is to explore the 
role played by social interaction in the students’ learning. In this section I pre
sent some findings regarding the students’ approaches to learning and cue- 
seeking. To clarify possible differences between the two classes, the results for 
each class are presented separately. First the S-students’ and then the N-stu- 
dents’ learning and cue-seeking are described and summarised. I then proceed 
to illustrate different aspects of the role of communication and social interac
tion in the two classes. In order to compare these aspects, the results for both 
classes are presented simultaneously.

I use the same grounds for categorizing the students’ approaches to 
learning and cue-seeking for years 2 and 3 as I did for year 1. For the sake of 
brevity, excerpts from interviews illustrating these grounds are not presented 
here. For descriptions of the range of categorization for different approaches 
to learning, see pp. 66-82 and for the corresponding descriptions of cue-seek
ing see pp. 82-97.

Approaches to learning and cue-seeking 

S-students’ approaches to learning
The S-students’ approaches to learning in year 2 are summarized in Table 11.

The results are similar to the results obtained during year 1. The stu
dents with the best average marks (with the exception of Berit) use a deep ap
proach to learning in science as well as in the humanities/social sciences, 
whereas a surface approach is found predominantly among the less successful 
students. There is a slight difference between subject fields and the frequency 
of different approaches; i.e., Magnus, Johan and Olivia, who use a deep ap
proach to learning in humanities/social sciences, are categorized as 
“indeterminate” in science. However, even if the general picture corresponds 
to that of the first year, there is reason to comment on the learning of individ
ual students in which, in some cases, there are indications of a considerable 
change from one year to the next.

I comment first on the students who use a surface approach to learning, 
after which I present excerpts from interviews with students who use a deep 
approach or who are categorized as “indeterminate”.
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Table 11. The S-students’ approaches to learning in year 2. An “xx” signifies 
an especially pronounced approach to learning for die specific category. The 
students’ final average is based on their marks in all required subjects except 
physical education. The average mark for year 3 is included to show the 
development of the students’ marks in their final year of upper secondary 
school. Changes compared with the situation in year 1 are marked with a “x” 
in boldface.

Science subjects Humanities/ 
social science

A ver
age

mark

A ver-  
age 

m ark  
in 

year  
3

Sur
face

Inde-
ter-
min-
nate

Deep Sur
face

Inde-
ter-
min-
nate

Deep

Cissi XX XX 5.00 5.00
Anna XX XX 4.88 4.90
Berit X X 4.88 5.00
Gunnel X X 4.75 5.00
Dagny XX XX 4.50 4.70
Elin XX XX 4.50 5.00
Fanny X X 4.38 4.40
Hanna X X 4.13 4.70
Olivia X X 3.88 4.50
Isa X X 3.75 3.90
Johan X X 3.63 4.10
Lotta XX XX 3.50 3.80
Magnus X X 3.38
Rune X X 3.13
Susanne X X 3.13 3.20
Natalie X X 2.88 3.40

Surface approach
Two of the students in the class (Lotta and Susanne) use a surface approach to 
learning in science as well as humanities/social sciences in both years. The 
third student (Natalie) was classified as indeterminate in year 1. I return to 
Natalie on page 129.

As in the first year, Lotta is aware that her learning mainly involves a 
strict memorisation of details, and that this may not be appropriate to the de
mands. Referring to the experiences she has acquired since the first interview, 
I ask her if she thinks her situation is any different today. She replies:
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L: Well, of course you., you get more into the groove of upper secondary 
school, if you want to put it like that./ But I think .. I mean, it’s.. Studying 
is hard./
Int: In what way is that?
L: Well it’s hard to., it’s hard to pick out what’s important./
Int: How do you mean?
L: Well, it’s., it., if you’ve got a lot of pages in front of you, it’s., it’s sort 
of., like., if it’s only a few pages for a test, I can cram for it, because.. I 
think it’s very easy to leam by rote, but if there’s a lot of pages I think 
it’s hard to know.... well, to pick out what’s important.
Int: I see. How do you go about thinking around it, then?
L: Maybe I think too little., maybe I just read what it says and then I real
ly don’t think about what is., what it really says. Maybe that’s what I do 
wrong.

Lotta’s situation as she describes it here is practically the same as it was in 
her first year. She refers to history as an especially problematic subject, 
whereas other subjects, including science, do not present problems to the same 
extent.

L: History is hard. Well if you.. If I.. When I get shorter chapters to pre
pare for a test.. I leam so much by rote anyway., and try to understand 
and so on, so then., then I know these questions. But history, sort of., it’s 
sort of., you’re supposed to see the parallels and try to think things 
through on your own a bit., [inaudible].. I think that’s hard to do./
Int: I see. How does it work out for you in other subjects., besides 
history?
L: Well, it works out pretty good., it..
Int: How., what about a subject like science, for example?
L: Mmm. That works out all right.
Int: Why do you think it works out all right in science but not in history? 
Is it..?
L: Well, it could be that the tests are shorter., that might be one thing..
Int: I see.
L: .. or else very short chapters.

Her problems in history, compared with other subjects where tests are 
shorter and cover less content, are perhaps explained in the following 
elaboration:
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L: I learn [inaudible]..but I forget it very quickly.
Int: I see.
L: Very quickly. So, we have for example., if there’re lots of glossary 
words., then I re.. I can learn those during a short recess., and then I 
know them pretty well, but after., a couple of days I’ve forgotten them, 
but the.. I can brush up on them pretty quickly again./
Int: What do you do when you’re sitting with something like this [a 
homework assignment in science on genetics]? Do you., read it all 
through?
L: Yes, I mean, I do.. I read it all through., and each time I don’t manage 
to read through to the end, I start all over again. So it ends up every time 
with my knowing the beginning of it very well.

Lotta’s learning in year 2, as it was in year 1, is based on the strict mem
orisation of details. She works through the text from beginning to end. If she 
is confronted with problems she starts all over again, with the result that she 
“knows the beginning” of a section or chapter very well but her level of 
knowledge gradually falls off as she gets further into die text. It is evident that 
she does not look for the overall message, but rather perceives knowledge as 
the capacity to remember. Under such conditions it is not surprising that she 
has less problems in subjects where the tests cover less subject content and 
where the requirement to “draw parallels” is not so binding. Even if Lotta 
realizes that her learning does not correspond to the demands, at least with re
spect to some of the school subjects, she does not know how to change her 
learning approach. In the interview she speaks about getting help to improve 
her study technique in order to be able to leam “in a smarter way”. But at the 
time of the second interview, she has not had such help, and it is obvious that 
the teachers’ suggestion to “draw parallels” has no particular meaning for 
Lotta. She sees the lack of time as being a major problem. In fact, a condition 
for her learning approach, focusing as it does on the memorisation of a multi
tude of facts, is unlimited time, whereas the situation in upper secondary 
school, as reported by Wistedt (1987), is just the opposite. Also, Lotta’s 
predicament is a particularly troublesome one in a class of successful and 
ambitious students where the pace of instruction is high. Task-congestion, as 
Lotta experiences it, seems to be worse in the second year compared with the 
first, which is actually a logical effect of her surface approach to learning. If 
teachers use previous subject matter as a frame of reference for “drawing 
parallels” and inferring interrelationships, Lotta’s problems will accumulate 
as her schooling progresses since she does not share the teachers’ frame of 
reference and actually retains very little to which she can draw parallels. So 
she needs to leam—in her case this means to memorise—each section and
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chapter by itself. It is then reasonable to assume that her work will become 
even more time-consuming further on in her schooling if the instruction 
proceeds from what the student is expected to already know.

Deep approach and the students who move from  a surface approach
Students who use a deep approach to learning in year 1 do so even in year 2. 
These students have not changed their learning in any way that would justify 
placing them in a different category. All students in the class say that work
loads are heavier in the second year as there are more tests and tasks, but con
tradictory to Lotta’s experience, the students categorized as already using a 
deep approach find it easier to study in the various subjects. Anna’s remarks 
are typical for this group: she has more to do now but studies in the same way 
as before.

A: I think it’s easier to study and it’s easier.. I spend less time now than I 
did in my first year. It was a new school and everything was a bit 
hysterical./
Int: But what you said about spending less time., why is that, do you 
think., why is it easier?
A: Eeh.. well, maybe it’s because you’ve got into the routine of things. 
You know., you get to know the teachers., you know., you know what is 
asked of you in each subject, and maybe I’m the sort of person who 
doesn’t do more than what’s asked of me., but, I don’t know., before, you 
studied unnecessarily hard for a test..

It is evident that adjustment to demands or “getting to know the teachers” 
is an important explanation of why these students find it easier to cope with 
their second year of upper secondary schooling. I comment further on these 
students in the next section which takes up cue-seeking.

Here, I comment on several students whose learning has changed to such 
an extent that their approach to learning must be recategorized. It is evident 
that cue-seeking is an important cause for the change, but other factors are also 
important. Berit was categorized as using a surface approach in science as well 
as humanities/social sciences in the first year, but in the second year I have 
placed her in the “indeterminate” category. In the second interview we talk 
about how, in the first year, she referred to the learning of history as the 
chronological ordering of parallel narratives (see p. 86).

Int: And when there were two parallel chronological narratives., that’s 
when you thought it was a bit tricky to put them together..?
B: I see., well, I don’t know if I agree with that.
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Int: No?
B: Or., yes, I know.. I agree .. but I’m not sure I still think so.
Int: I see.
B: Maybe it’s something I’ve leamt because the books are laid out that 
way, and I wasn’t so accustomed to it then.. I don’t know.

Later, we talk about a science test on genetics, and I ask her how she 
learns about the different types of inheritance. She replies:

B: It’s pretty tricky to think about what you do, really. Well, of course, 
they go together in some way, but....
Int: It’s not something you think about, actually..?
B: No.
Int: That you see what the one thing has to do with the other..
B: Yes!
Int: You do?
B: Yes, you do. Yes, I do.
Int: I see.
B: Mmm. Because, if they’ve got something to do with each other., 
there’s always some sort of contact [inaudible]., yes, that’s the way it was 
and this is the way they go together and so., you’ve got to do a little bit of 
that..../
Int: Have you always done it that way., when you think back?
B: No, maybe not. In compulsory school it was maybe more of hammer
ing it into your head to..
Int: I see.
B:.. sort of, just to let it out on the test and so.. I don’t know. It becomes 
more of a need to learn because I think it’s nice to know things., because I 
want to be.. I want to know a lot.

Even if Berit does not describe her learning as having changed radically 
since the first year, something has in fact happened. She no longer focuses ex
clusively on memorising facts and she now gives some thought to interrelation
ships. In the excerpts above, as in other parts of the interview, it is obvious 
that she is not fully aware of how she described her learning in the first inter
view. A striking impression from the interview with this student and others 
who are categorized as “indeterminate” or who use a surface approach is that 
they—with the possible exception of Lotta—are vague in how they describe
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their own learning. The students who use a deep approach, on the other hand, 
seem to be perfectly clear about how they leam and also “why” they leam 
with reference to achieving high marks.

Rune has changed his way of learning in year 2 compared with year 1 and 
in explaining this change refers to the role played by his classmates. The fol
lowing is an excerpt from the second interview with Rune.

R: So I started to.. I started to read and take notes on things, and then I 
studied my notes instead./
Int: The way you study now., your taking notes and so on., what made 
you start doing that? Do you know?
R: Well, I saw some of the others in class., they were taking notes so.. I 
thought I ’d try it., and you know, it’s much easier./
Int: And., and that you study in this way now, is., is it because you no
ticed that it worked better, or..
R: Yes, it’s much more fu.. it’s much easier. Because, to read something 
twice and not remember it feels., it feels like.. I don’t know., like quick
sand.. you sink deeper and deeper without touching bottom./ But now, I at 
least know the big., now I’ve got solid ground under me, and then I can 
leam.. build upon it. It was more.. I could re., now I write it down once 
so I know the groundwork, and., maybe a little bit more./
Int: About your way of studying., could you say you were tipped off by 
your friends on how to go about it?
R: Well tipped off and tipped off.. I saw what they did.
Rime was not actually “tipped off’. Rather it could be said that he looked 

over the shoulder of his classmates and got an inkling of a different way to 
structure his learning. The students whom he observed taking notes and struc
turing the learning material were Cissi, Elin and Olivia.

Olivia is an S-class student whose descriptions of her learning indicate 
that it has undergone a remarkable change. In year 1 her statements placed her 
in the surface approach category in both science and humanities/social sciences. 
Now, in year 2, she falls in the “indeterminate” category in science and the 
deep approach category in humanities/social sciences. In year 1 Olivia refers to 
history and history lessons as “a never ending repetition of dates and kings”. In 
year 2 she has this to say about the instruction and tests in history:

O: Earlier I thought it was., that history was almost boring because it 
was.. I thought it was so awfully hard. There was so much of this analyz
ing stuff, and I wasn’t used to that. It felt like everybody else could just 
go ahead and do these terribly advanced., especially these., well, analyses,
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and they could see interrelationships and all that., and I didn’t understand 
any of it. But now.. I guess I ’ve got into it more ..a bit.
Int: I see. Do you think., that it’s because you’ve adjusted to her [the his
tory teacher’s] way of teaching and of making up tests?
O: Yes, and of my way to., study.
Int: Yes.
O: That L. I’ve sort of understood that now.. I have to., not just read the 
book because then I don’t lear.. it doesn’t help to just know the words by 
heart, I have to do it for myself.. I sort of close the book and pick out the 
important parts of what it’s really all about.

It is evident from the next excerpt that the form of the history tests given 
in upper secondary school have played an important role in changing Olivia’s 
way of learning. I ask her if it is a matter of putting bits and pieces together, 
and she says:

O: Yes, that’s what you have to do, because it’s like.. I mean, I noticed 
also and maybe I said this the last time we talked, too, but there., in my 
old school [in compulsory school]., there was a lot of this., well, if you 
know all the dates you’re guaranteed a 5 [the highest mark], sort of. And 
here., it’s not the dates that’s the important stuff., they’re just so that you 
know when., what decade we’re talking about or., what century.
Int: Yes.
O: Eh, it’s more the analytical questions here., why did., and now I think 
mainly about history., why did France act like that., did they see any ad
vantage in supporting the Russians economically.. I mean, that’s not in the 
book. Then you’ve got to sit down and., and read it all through, and you 
have to., it feels like., what’s right is to., you close the book and then you 
pick the stuff from out of your head, what you think is important and 
what is going on, and then you try to weave it all together somehow and 
then it gets to be something., yes, it gets to be something.

A problem for Olivia, Berit and others is probably that they have carried 
over their perceptions of subject structure and instructional demands from 
compulsory school to upper secondary school where the teachers’ aims, meth
ods of instruction and assessment are different. Some students, Lotta for ex
ample, never overcome their difficulties, whereas others, like Olivia, for vari
ous reasons take note of the change of structure, instructional demands and as
sessment and are able to change their learning accordingly. I will return later 
to present some plausible reasons for Olivia’s changed apprehension of her 
school situation.

122



S-students’ cue-seeking
Table 12 shows the categorization of the students’ cue-seeking behaviour in 
year 2.

Table 12. Categorization o f cue-seeking for S-students in year 2. Students 
showing an especially pronounced “cue-consciousness” or “cue-deafhess” are 
marked with an “xx” to show the variation within each category. Changes 
compared with the situation in year 1 are marked with a “x” in boldface.

Cue-
deaf

Cue
conscious

A ver
age

mark

A v e r 
age 

m ark  
in 

year 3
Cissi XX 5.00 5.00
Anna XX 4.88 4.90
Berit X 4.88 5.00
Gunnel X 4.75 5.00
Dagny XX 4.50 4.70
Elin XX 4.50 5.00
Fanny X 4.38 4.40
Hanna X 4.13 4.70
Olivia X 3.88 4.50
Isa X 3.75 3.90
Johan XX 3.63 4.10
Lotta XX 3.50 3.80
Magnus X 3.38
Rune X 3.13
Susanne X 3.13 3.20
Natalie X 2.88 3.40

Only three of the students are categorized as cue-deaf in the second year 
(these students also use a surface approach to learning). Berit, Isa, Olivia and 
Rime have moved from cue-deafhess in the first year to cue-consciousness in 
the second, and the cue-consciousness of Elin and Johan is more pronounced in 
the second year compared with the first. Thus six of the sixteen students who 
have remained with the class since the first year have become more sensitive to 
cues. Below, I present excerpts from interviews to provide a basis for a gen
eral discussion on learning and cue-seeking.

Cue-deafness
In the previous section on approaches to learning (see pp. 116-117), Lotta 
remarks that she finds it difficult to pick out what is important. Since she does
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not see a hierarchy or an overall structure in the subjects, she tries to 
memorise “everything”. She does not get, nor look for, guidance through the 
instruction. Here she comments on a science test on genetics:

L: I was disappointed on this one. Because it was a bit more complicated. 
Int: This test?
L: Yes, because., there were quite a lot of quest., some questions on this 
were to., it was more on., what we had done in class., the book doesn’t 
say very much about that.
Int: Yes.
L: So then it gets a bit more complicated for me, because.. I’ve got a 
bit....
Int: Do you mean., that it gets more difficult for you if..
L: Yes, it does. Of course I read my notes too, but if I had studied them 
more and maybe kept up with things in class, maybe I would have done 
better.

After the test Lotta realizes that she should have paid more attention in 
class and to her notes from the lessons. Also, in other parts of the interview it 
is evident that often particular test questions come as a surprise to her. She is 
partly aware of the kinds of questions asked in the sense that in certain sub
jects, such as history, one must be prepared to perceive interrelationships and 
“draw parallels”. But a problem for her and other cue-deaf students is that 
they do not know where to draw the parallels, because if learning is the mere 
recollection of facts there are no parallels to draw. In this line of reasoning, 
instruction does not give useful cues, and neither Lotta, Natalie nor Susanne 
seems to use the instruction as a guidance for learning.

Cue-consciousness
To the cue-conscious students who use a deep approach to learning, the lessons 
and earlier tests are important sources of information, not only for guidance 
on future tests, but also for apprehending subject structure and learning in 
general. Cissi, like Anna (p. 111), describes her situation in the second year as 
tough because of the heavy workload and the many tests. However, with the 
exception of mathematics, she does not consider the subjects to be more diffi
cult. I ask her if she has changed her learning in any way since the previous 
year.

C: No, I think I go about it about the same way as before, I think I do. I 
think.. I don’t think you., it’s mostly., after a number of years you sort of

124



find a rhythm but I don’t think.. I don’t think I ’ve changed so much, 
maybe., maybe a bit more effective. You leam wh.. which assignments 
you have to do and which you don’t have to to bother about.

Cissi has learnt the implicit demands in upper secondary school and she 
has the confidence to leave out assignments or tasks that are not needed to 
fulfil these demands. A consequence of Cissi’s selection among tasks is that she 
does not have Lotta’s problems of time shortage and task-congestion. Here 
Cissi elaborates on what she means by being more effective:

Int: Now, I don’t know., could I ask you., why do you study the way you 
do?
C: Well, it.. I think it’s.. I think it’s the best way, I don’t know., for me.. 
yes. And I think.. I don’t know, after going to school for so many years, 
you ought to have arrived at some me., method that you.. I don’t know, 
that suits you.
Int: Yes.
C: And I don’t think I have.. I can’t come up with anything more 
effective./
Int: And it’s., when you talk about effectiveness, is it., do you reckon in 
terms of time or is it., what do you think is the best..
C: It’s more the results.

Cissi links approach to learning, or “method” as she says, with assessment 
demands when evaluating the effectiveness of her learning in terms of results 
and marks. I believe Cissi is a good illustration of the point I tried to make 
earlier about the relationship between approaches to learning and cue-seeking. 
Her deep approach to learning and reflection on subject content and structure 
make it possible for her to take into consideration in her learning assessment 
demands based on how the teachers perceive the subjects. She gradually devel
ops a “method” of learning that is suited to the circumstances.

Elin, another student in this group, remarks that “you have to decide on 
priorities since there is not enough time” in the second year. Still, she consid
ers the second year to be easier in that she is able to focus on “important parts” 
of the subjects. In the second interview she says:

E: But now you read what’s important, what sticks out, what you’ve got 
left, and what you don’t need to., you can spend more time on the essen
tials, compared with spending time on something that’s not so important. 
Because now you know., they’ve taught you, and you’ve leamt yourself 
too, what’s important. And what they [the teachers] consider is important,
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that’s also important. So you learn.. I mean, it’s easier for them than it is 
for a student maybe to know what’s important.

Elin has leamt that “what’s important” is what the teachers regard as im
portant. A reasonable interpretation of Elin’s statement is that she evaluates the 
importance of the subject matter in compliance with the teachers’ view for two 
reasons. First, she adjusts to the teachers’ apprehension of the subjects since 
that is what is going to be assessed. Secondly, teachers have a greater knowl
edge of the subject, and thus are able to see the overall structure. Elin is con
tent to be introduced to the subjects by the experts.

Olivia is another student who relates learning to assessment. She is an in
teresting student in this connection because her learning has undergone consid
erable change since the first year. When asked in the interview to choose 
between science and history, she replied:

O: If you’d asked me that half a year ago, I would certainly have said 
science.
Int: Mmm.
O: Now, we’ve just had a history test that was., yes, fairly good sort of. 
Int: Mmm.
O: So now I’ve changed my mind about history. And it’s fun, for that 
matter.
Int: Do you think you’ve hit on something new?
O: Yes, I’ve hit on something new.

My question to Olivia if she has “hit on something new” refers to her 
description of her earlier attitude towards the subject of history (see p. 121). 
One reason for the change in her learning is that she realizes that she can no 
longer make do with focusing on facts or data as she did in compulsory school, 
where it was also appropriate to the demands. She carried over her experience 
of learning in history from compulsory school to upper secondary school and, 
in her own view, failed in the first year. The instruction, but also assessment 
demands, in upper secondary school causes her to reflect on subject structure, 
which results in her changing her approach to learning. This change of learn
ing approach leads in turn to her achieving higher marks on subsequent tests, 
which leads to validating this “correct” approach to learning, i.e., correct in 
that it corresponds to the demands. To Olivia, assessment thus functions as 
positive feedback on learning, which prompts her to change her attitude to
wards the subject. Olivia is the student with the most dramatic change regard
ing marks. In the first year her average mark is 3.13; in her final year it is
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4.50. In any Swedish upper secondary school class, this is a remarkable 
change. I will return later to this change Olivia’s learning.

All the students who are categorized as being more cue-conscious in the 
second year than they were in the first, with the possible exception of Johan, 
make statements indicating that their change of learning approach and their 
beginning to reflect on subject structure are connected with cue-seeking.

I will comment here on Johan because his statements regarding cue-seek
ing differ in some ways from those of the other students. In Johan’s case, it is 
difficult to determine if cue-seeking is related to how he apprehends subject 
structure and content. Perhaps he would be better described as a strategic ex
ternalist, at least in science, since he so explicitly refers to social action as a 
grounds for assessment. I ask him if he has changed his learning in any way 
since the first year, to which he replies:

J: I read more selectively, I think.
Int: How do you mean?
J: Well, earlier I think I., eh.. I studied more., what I was told to do. 
Now, I don’t do that so much anymore but it works out fairly well on 
tests anyway . But I., don’t bother very much with homework and so./ 
And I., and I leam the things I., which I think are being noticed, I’ve 
leamt, on tests and so./ I ’m pretty certain I’ll raise my marks even though 
I never study., but it’s more like.. I think it’s more., it., isn’t about
knowing more, it’s more that you sort of manage to get out from under
the system in some way., it is. You leam the., how to study sort of.

To Johan, his experience of upper secondary school is a matter of “getting 
out from under the system”, devoting less time to his studies but still expecting 
higher marks because he knows how to play the game. He says that he only 
leams for tests, and when he occasionally fails in relation to his level of ambi
tion, he uses social interaction to compensate and to increase his reputation.

J: If you feel you., you., why, you get marks anyway and if you feel 
you’ve done poorly on a test or if you think that maybe you should be se.. 
sort of [inaudible]., you might ask some .. question or other without ac
tually being .. interested.

Thus, he counts on social interaction and the ability to phrase a good 
question to show he is someone who can be counted on even if his results on a 
test may be poor. As he did the first year (see p. 105), Johan finds
considerable differences between his school subjects, and it is quite likely that
his cue-seeking does have an effect on his learning in history and social sci
ences. And, as in the first year, he still thinks science focuses mostly on details
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and it is in this subject that his “playing the game” is most clearly evident in 
the interview.

Concluding remarks on the S-students’ approaches to learning and 
cue-seeking.
Table 13 shows the comparison between the S-students’ approaches to learning 
in science subjects in years 1 and 2.

Table 14 shows the corresponding results for humanities/social sciences.

Table 13. S-students’ approaches to learning in science subjects in years 1 and 
2. Students categorized as being more sensitive to cues in the third year com
pared with the first, are marked with their first-name initial in bold text.

Year 2
Year 1 Surface Indeter

minate
Deep

Surface L,S B,I,M ,0,R

Indeter
minate N J

Deep A,C,D,E,
F,G,H

Table 14. The S-students’ approaches to learning in humanities/social science 
in years 1 and 2. Students categorized as being more sensitive to cues in the 
second year compared with the first, are marked with their first-name initial 
in bold text.

Year 2
Year 1 Surface Indeter

minate
Deep

Surface L,S B,R O

Indeter
minate

N I H

Deep A,C,D,E,
F,G,J,M

There is no indication in the second round of interviews that the students 
who use a deep approach to learning in science and in humanities/social sci
ences in their first year have changed their learning to such extent that it 
would warrant placing them in a different category in year 2. This stability
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with respect to using a deep approach to learning is not found among the stu
dents who use a surface approach. Five of seven students who use a surface ap
proach to learning in science and three of five in humanities/social sciences in 
the first year have changed their learning sufficiently to warrant recategoriz- 
ing them in the second year. The most remarkable change can be noted in the 
case of Olivia who moves away from a surface and towards a deep approach in 
humanities/social sciences. Four students (Berit, Isa, Olivia and Rune) of the 
five who move from a surface approach in year 1 to “indeterminate” in year 2 
have also become more sensitive to cues. (The fifth student, Magnus, is already 
cue-conscious in year 1). In the humanities/social sciences, three of the four 
students who move towards a deep approach in their learning have also 
become more sensitive to cues.

The only exception among the students with respect to moving towards a 
deep approach to learning is Natalie who is categorized as “indeterminate” in 
both science and humanities/social sciences in the first year, but moves to a 
surface approach in both subjects in the second year. It is possible that the 
change of categorization is a reflection of her general indifference to school. 
Her science teacher describes her as a “passive” student and her history 
teacher remarks that “she performs far below her capacity”. In short, as I 
interpret it, her teachers consider her lazy. This may be true, but it is also 
reasonable to believe that Natalie has disassociated herself from the activities 
of the class. She is very negative to her social situation in the first year (see p. 
110) and her attitude has not changed in the second.

N-students’ approaches to learning
The categorization of the N-students’ approaches to learning in year 3 is pre
sented in Table 15.

As is the case with the S-students, the general picture of the N-students’ 
approaches to learning has changed little since year 1. The top students use a 
deep approach to learning in the science subjects as well as in humanities/social 
sciences, whereas less successful students use surface and/or procedural ap
proaches to a greater extent. Even if the general picture corresponds to the sit
uation in year 1, there are some individual differences between both years in 
this class as well. Below, I comment first on a few of the students who use a 
surface/procedural approach and then on a few who use a deep approach.
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Table 15. The N-students’ approaches to learning in year 3.
An “xx” signifies an especially pronounced approach to learning for the spe
cific category. The students’ final average mark is based on their marks in all 
required subjects except physical education. Changes compared with the situa
tion in year 1 are marked with a “x” in boldface.

Science subjects Humanities/ 
social science

A ver
age

mark
Pro
ced
ural

Sur
face

Inde-
ter-
min-
ate

Deep Sur
face

Inde-
ter-
min-
ate

Deep

Anders XX XX 5.00
Birgitta XX XX 5.00
Cecilia XX XX 5.00
Daniel X X 5.00
Greta XX XX 5.00
Erik XX XX 4.89
Fia X X 4.78
Kerstin X X 4.67
Lisa X X 4.67
Jenny X X X 4.67
Henry X X 4.56
Inger X X X XX 4.44
Markus X X 4.44
Olof XX X 4.30
Nina X X 3.89

Surface and procedural approaches
Several of the students focus in year 3, as they do in year 1, almost exclusively 
in the science subjects on learning routines and methods for solving problems. 
Classroom instruction may have something to do with it.

As mentioned earlier (p. 23), the national standard tests are of great 
importance for setting the class standard in relation to the national standard. 
Since the class average for final marks must not deviate too much from the 
class average on the standard tests, achieving good results on the latter tests is 
important if the teacher is to be able to set high final marks. Teachers, with the 
students’ own good in mind, often use classroom time to prepare the students 
for the national standard tests. In some instances a considerable part of the in
struction is devoted to going through earlier tests with the students and doing 
related classroom work. In the N-class, all the students describe their chem
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istry instruction in terms of “before and after the national standard test”. Prior 
to the test, according to the students, instruction is dictated by and directed to
wards the national standard test, with extensive work done using tests from 
earlier years. But after the standard test, comment several of the students, the 
instruction tends to run out of steam. Other students remark, on the other 
hand, that they also appreciate having more freedom after the test to choose 
their own fields of interest. The descriptions are similar, although not quite so 
pronounced, in mathematics and physics. Even if the primary role of the na
tional standard tests is to define the class standard, students often view their re
sults on these tests as a particularly important grounds for their final marks 
(which in some cases may be a correct interpretation). Thus, national standard 
tests put a great strain on the students. Olof, who studies hard and whose am
bition is clearly to succeed in upper secondary school, talks about how he pre
pared for the national standard test in physics.

O: I went in for quantity.. I calculated as much as I ever could.
Int: I see. How did you make out?
O: It was really hard as nails. It went all right. I got a 5 [the highest 
mark],
Int: I see., was it., in that you made out all right was it something you 
kept on doing afterwards?
O: No, it was., it’s much too hard work to keep it up all the time., anyway 
I think so. Maybe I sat for a week.. I sat six hours or something like that 
every day and just studied as hard as I could. You get effects, but it’s re
ally a lot of hard work.
Int: You said., you said it was quantity., do you think that’s what gave 
results?
O: Yes, I think so because., then, when I sat with the national standard 
test., well, if there were thirteen questions, I had already done twelve that 
followed the same pattern.
Int: Yes.
O: For each question, I had done ten that were almost the same., then it’s 
just to sort of copy.

Olof succeeded on the national standard test and got a mark of 5, but his 
final average in all science subjects was a 4 which for this particular group of 
students is one of the poorer results. When he says in the excerpt from the 
interview that he no longer studies the way he did when preparing for the na
tional standard test in physics, he is referring to quantity. His focus on proce
dures and methods in learning is mostly unchanged. His problems could be in
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terpreted as a matter of being unable to identify the proper method to use 
when faced with tasks he does not recognize. Olof was categorized as using a 
procedural approach in year 1, which was even more pronounced in year 3.

Also Inger is categorized as using a procedural approach in year 1. In 
year 3 she can be categorized as using a surface approach as well. Inger no 
longer describes her learning as practising exclusively on calculation prob
lems. In talking about eventual changes from the first year, I ask Inger if she 
sees any difference between learning chemistry and history, to which she 
replies:

I: Yes.
Int: What’s the difference?
I: Above all.. I mean, history is purely theoretical. You sit there and 
hammer it into your head.
Int: Mmm.
I: Or., actually not, but., you hammer it into your head, but at the same 
time relationships or perspectives are important, too, and those can’t be 
hammered into your head, you have to figure them out for yourself, but 
if you take chemistry., it’s also all about relationships and getting it into 
your head. And you also have to be able to put it into practice. And then 
it’s a bit different, since you may have to do calculations and so on.
Int: A subject like biology., where does that fit in, is it..?
I: That’s really., that’s really hammer, hammer. It’s just sort of .. names 
and so on.

Inger goes on to describe her learning in the same fashion, returning 
again and again to the expression “hammering it into your head”. So even if 
Inger speaks somewhat vaguely about learning as “seeing relationships” and 
“figuring things out”, the central theme around which her description of her 
learning revolves is the memorisation of isolated facts; subject matter is “just 
names”. She also remarks that she is not very interested in chemistry and I ask 
her why.

I: I slept all through it the first year, and then I got so far behind, so that 
was the end of my chemistry.
Int: I see.
I: So.. I can’t say I’ve learnt anything.

Inger is one of the students who states explicitly that she is negative to 
what transferring from compulsory school to upper secondary school entails. 
She is representative of many of the N-students in that she sees the subjects and
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subject matter and not her social situation as being the cause of her problems. 
As mentioned earlier (p. 78), Inger views chemistry in the first year as a sub
ject in which one does experiments but “you don’t have to know very much 
really”. Her statement can be interpreted as indicating that for Inger transfer
ring to upper secondary school signifies a frame-clash. In the first year she 
looks upon the subject as practical in the sense that one does experiments and 
there is hardly any theory to consider. Now, having reached the third year, she 
says that she slept through the whole of the first year. Considering her com
ments in the first year’s interview, it may be not so much a matter of sleeping 
through the year, but rather of failing to recognize what subject structure and 
aims are congruent with the demands of the third year. In either case, whether 
it is a matter of sleeping or a misdirected focus of interest in learning in the 
first year, Inger has more or less given up on the subject because she fell too 
far behind at the very beginning.

Deep approach
Fia is categorized as using a deep approach in humanities/social sciences in the 
first year and as “indeterminate” in the third year. For all the other students, a 
deep approach is maintained or reinforced. Being categorized as using a deep 
approach in both year 1 and 3 does not, however, mean that individual changes 
have not occurred. The deep approach category means that the student in 
question looks for meaning and consciously organizes the learning material, 
and in some cases both these aspects of learning have changed and developed 
among the N-students in the third year. Two of the students, Erik and Greta, 
have changed, and quite dramatically too, since their first year within the 
frame of a deep approach.

Erik illustrates the group of students who are categorized as bordering on 
using a deep approach to learning in year 1 (see p. 76). He is also categorized 
as using a procedural approach because much of his learning at that time in
volves practising doing calculations. Looking back from the perspective of 
year 3, he says he found the transition from compulsory school to upper sec
ondary school to be hard. Moving from the first to the third year in upper 
secondary school does not present similar problems. He still devotes a good 
deal of time to studying, but not as much as in the first year. His focus of in
terest in learning has also changed. In the interview I ask him if he has 
changed his learning in the science subjects since the first year, and he replies:

E: Yes, a little.. I do more thinking nowadays about what you do., that
you can’t just sit there and do calculations.
Int: Mmm.

133



E: You have to think about what’s important., why is it like that., and 
why do you., why does it become., let’s say.... something like electro
magnetic radiation, let’s take an atom that escapes or whatever., you try 
to think about how it may undergo transformation and in what reactions it 
may take part., and there, as I said earlier, the formulas are important.
Int: Mmm.
E: But now it’s a bit more., now you understand the formulas.
Int: Mmm.
E: In the first year it was more a matter of accepting, the formulas in the 
first year were really simple in themselves, but anyway there were some 
formulas that [inaudible]., but now I think.. I think lately [the physics 
teacher] has also., when he for example describes the energy of a photon, 
he can., which factors may., may be of significance for the energy of a 
photon, for example., and then you’ve got to think for yourself., what’s 
really important, is it the size, the frequency, the mass or something else. 
And we may have had some laboratory work earlier, too, so you may 
have to think about that, too.
Int: Mmm.
E: And really to understand., understanding the principle makes it so 
much easier when you study for a test later on.
Int: Yes.
E: Because, it doesn’t help to do thirty problems and not really get the 
hang of it, I think.
Int: I see.
E: It’s better if you’ve understood sort of, and then do ten applications.

In the first year, Erik looks for interrelationships and relates the subject 
matter to his own interpretations, but he also spends a considerable amount of 
time doing sums and solving problems. In a sense one could say that at that 
time he views general principles and doing calculations as disconnected aspects 
of the subject. This has changed in the third year, as he now concentrates ex
plicitly on general principles, and doing problems now has the role of applying 
one’s knowledge. He also considers instruction to have changed, and says that 
the physics teacher “lately” phrases questions with the purpose of forcing the 
students to reflect, as in the example of the energy of photons. This is interest
ing since it is quite in line with what Anders (p. 92) says earlier about instruc
tion in physics in year 1. In this respect Erik and Anders now have the same 
view of the teachers’ aims and methods. The difference is that Anders grasps it 
in the first year, whereas Erik needs perhaps a longer period of time to accli
matize himself to the subject matter and the teacher.
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Greta describes quite a dramatic shift with respect to her learning. In the 
second round of interviews she says that she wants to understand the subjects 
but because of the heavy workload she is sometimes forced to concentrate on 
memorisation. In one subject in particular (which I do not mention by name 
here because the teacher was not one of the participants in the study), memo
rising isolated facts is also an explicit demand of the tests, and Greta adjusts to 
this situation by memorising details. Following her description of learning in 
this subject, I ask her if she thinks biology is a subject to understand or to 
memorise. She replies:

G: Earlier I thought it was very much a matter of memorising.
Int: I see.
G: With sort of., you have to memorise the pictures., you have to memo
rise .. but it’s., it becomes more and more a matter of understanding and 
seeing interrelationships.
Int: I see.
G: But it., but it’s also that if you go in for understanding, you., you leam 
these things you [used to] hammer in.. you leam that in the process of 
understanding. So., you can.. I think you can study biology as something 
you just hammer into your head.
Int: Mmm.
G: And achieve quite good results, but you don’t see the deeper relation
ships.

Earlier Greta saw biology mostly as a matter of memorising, but now she 
tries to understand and by achieving a general understanding and a general 
framework, she finds that she also learns individual facts in “the process of 
understanding”. It seems that her learning in history has changed in a similar 
way, going from memorisation to understanding. I ask her to compare the sit
uation in the first year with that of the third, and she replies:

G: History, for example, was pretty easy before, but now it’s much more 
that we analyze and so on, and that demands more of you./
Int: I see. What do you think of this way of studying history now, com
pared with before? Is it better or worse?
G: It’s better. But you weren’t able to study history in the same way be
fore, because at that time you didn’t have the basic facts that make it pos
sible to analyze.
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This corresponds to what Greta’s history teacher says. The aim of her in
struction is partly to help the students obtain some historical background, so 
that later on they can “learn to think” by means of analysis and by her helping 
them to perceive context and relationships. In the first year instruction is 
largely a matter of teaching the basic facts, but in time elements of analysis 
gradually take over.

Greta is an interesting case in that she is able to describe the precise mo
ment when she perceives an alternative way of learning. This moment is when 
she is preparing for a biology test in the second year.

G: Now, I sort of reflect more on the content and., eh.. I was studying a 
bit differently and evidently that gave results. But..
Int: But what., were you aware before the test that you had changed your 
way of studying, and..?
G: No, I don’t think so, but I think., or consciou.. but., when you sit 
down to study something., like, what kind of structure should we, sort 
of., and then suddenly I thought., one day, that yes, but let’s read it all 
through and then I grouped it together in the way I thought it fitted to
gether, sort of, instead of how the book lined it up.
Int: Mmm.
G: And then L. I do like that and study in my ordinary happy fashion I 
almost said, but well.. And so.. I did the test and realized there was a big 
difference.
Int: I see.
G: And so it was.. I got an “aha-feeling”, you know, when you find 
something out for yourself.
Int: Yes.
G: I said to myself “I’ll do it that way next time”, and so I did. But I think 
it’s kind of a maturation process, in my case anyway, this stuff about ana
lyzing and structuring and so on.

Greta says that after that particular test in biology she begins to apply her 
new way of studying in humanities as well, and to some extent also in chem
istry. She is not able to do so in mathematics and physics, though, and in the 
second year she finds these subjects to be very hard. When preparing for the 
national standard test in physics, she asks a friend who teaches physics at the 
university to help her.

G: He sort of talked through physics and some maths with me in the way 
you’re really supposed to do it., which I understand nowadays.
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Int. Mmm.
G: So now, I learn better in maths and physics, too.

A plausible interpretation of Greta’s statements is that in the second year 
of upper secondary school she more or less suddenly begins to reflect on the 
subject matter in a way that brings about a dramatic change in her learning. As 
in the case of Erik, she finds a framework within which to arrange individual 
facts which she earlier had to memorise. Now, she leams these “in the process 
of understanding”. She manages to do this on her own in biology and the hu
manities, but in mathematics and physics seeks the help of a person who has the 
knowledge, and time, to talk these subjects through with her.

N-students’ cue-seeking
Table 16 shows how the N-students are categorized with respect to cue-seeking 
in year 3.

Table 16. Categorization o f cue-seeking for the N-students in year 3. Students 
with an especially pronounced “cue-consciousness” or “cue-deafhess” are 
marked with an “xx” to show the variation within each category. The average 
mark is based on the students’ marks in all required subjects except physical 
education. Changes compared with the situation in year 1 are marked with an 
“x” in boldface.

Cue-
deaf

Cue
conscious

A ver
age

mark
Anders XX 5.00
Birgitta XX 5.00
Cecilia XX 5.00
Daniel X 5.00
Greta XX 5.00
Erik X 4.89
Fia X 4.78
Kerstin X 4.67
Lisa X 4.67
Jenny X 4.67
Henry X 4.56
Inger X 4.44
Markus X 4.44
Olof X 4.30
Nina X 3.89

137



The results are very similar to the results obtained from the first year. 
The only changes with respect to a change in cue-seeking are the cases of 
Kerstin, who moves from being cue-conscious to cue-deaf (I return to her on 
page 142), and Nina, who moves in the opposite direction. The top students are 
highly sensitive to cues and explicitly adjust their learning to comply with how 
they view demands. I will present some excerpts from the interviews that are 
of interest in a general discussion on cue-seeking and learning.

Cue-deafness
Jenny has already been commented on in connection with her first year of up
per secondary schooling (p. 87). She feels depressed at the time because of 
what she regards as her poor results. The science subjects in the first year are 
especially problematic for her because she has difficulty knowing what to ex
pect on tests. Her situation in the third year is very much the same, with the 
exception of the subject I mention on p. 135, because test questions mainly 
entail the memorisation of isolated facts. Science subjects remain a problem. 
When the subject of chemistry comes up, Jenny remarks:

J: I think chemistry can be very., very varied.. I’ve got something of a 
problem there.. I have no idea about what questions to expect.

When the class was preparing for the national standard test in chemistry 
and spent a lot of time practising doing calculations, she says it was easier to 
know what to do, but after the national standard test she “lost track of things”. 
I ask her:

Int: I see. I wonder, would it be possible to ask you a question like., why 
do you study the way you do? Does that question make sense to you?
J: I don’t know., a character trait?
Int: Mmm.
J:.... I suppose I simply haven’t felt the motivation to., it has to do with 
maturity perhaps. I suppose I haven’t....
Int: Have you ever thought that now I’m going to go about this 
differently?
J: Yes, many times, but it would never work.
Int: Have you tried?
J: Yes, I suppose I have a couple of times, but.. I don’t know., it’s hard.

Jenny’s problems can be interpreted as indicating that she is not able to 
identify the general structure and aims of the subject matter. She does not per
ceive the hierarchical organization between principle and example. And, as
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pointed out earlier, if one does not apprehend that there are alternative ways in 
which to structure the subject matter, then there is nothing to look for to guide 
one’s learning. Hence, Jenny does not look for cues and she does not get guid
ance through the instruction.

Like Jenny, Lisa thought it was good to practise on past national standard 
tests in advance of this year’s test in chemistry. She misses not getting similar 
practice in other subjects. When the subject of biology comes up in the inter
view, I ask her if she ever thinks about what kinds of questions to expect while 
she is learning. Lisa’s reply is that she does not because the kinds of questions 
asked vary from test to test. This is contrary to what all the students catego
rized as cue-conscious say. To them, biology is one of the easiest subjects to 
adjust to since the questions are so predictable.

Cue-consciousness
Markus remarks in the interview that he is more motivated to leam in the 
third year and that he wants to acquire knowledge for his own sake. He is also 
more conscious of cues, and if his own interests conflict with the demands, he 
says:

M: Now, it’s more that.. I want to leam and I want to retain what I’ve 
learnt., the knowledge I feel I can use to., then I store that in the long
term memory., and the rest in my test memory.

He reflects on the demands and “stores” knowledge in his test memory to 
use on test occasions. In Markus’ case, and similar to the case of Johan in the 
S-class, it is doubtful, however, if reflecting on demands leads to a corre
sponding reflection on subject structure, judging by his remark that “the 
knowledge stored in my test memory falls out as quickly as it fell in”. It is 
possible that Markus’ “test memory” and “large memory” live parallel exis
tences and hardly ever interact.

Anders is, as mentioned earlier, very successful and he finds understand
ing to be important if he is to be satisfied with himself and his learning. 
However, if forced to choose between learning for his own sake or for assess
ment, he chooses the assessment demands, for the following reason:

Int: Would it be possible to ask the question: why do you study the way 
you do? Does that question make sense to you., would you understand 
what I mean.... or what comes to mind?
A: Eh., to leam./ So, I’m able.. I don’t know., to get good results on tests.
Int: I see. What’s more important, that you leam or that you do well on 
tests?
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A: Get good results. If I don’t learn now I can learn later./ But if I do 
poorly on tests, then I’ve had it.

What Anders says here gives important insight into the students’ situation. 
The final average mark on the school leaving certificate is of prime impor
tance to students because in some respects it may be decisive for the rest of 
their lives. Students who get a high average mark have an open door to higher 
education. Students who get a lower average may find that some doors to 
higher education are closed to them. For this reason, they cannot afford to 
make mistakes and it should not come as a surprise that they generally prefer 
learning for the assessment to learning for their own sakes. Returning to 
Markus, he remarks:

M: Why, you’ve got to do your bit and sort of study what the teacher 
wants., wants you to read, and../ even if you think it’s boring or unessen
tial you., well do it to get the marks and.. I mean, it’s stupid to waste 
three years of your life.

In connection with Greta’s description of the change in her learning, I ask 
her if teachers have ever told her to think about context and relationships 
while she leams.

G: No, before tests often the teachers will say., now, try to draw paral
lels, at least in the humanities., try to draw parallels between this and that 
and that, and then you sort of make a list of the similarities and the dif
ferences, and you don’t think about it any more. But n.. not in the same 
way, so you start doing it on your own. It’s often., sometimes they just 
say to think about these differences but not., not in the same way as I do 
now.

What is interesting in this statement is that it indicates that teachers may 
have explicitly instructed their students to look for parallels and relationships, 
but that some students respond by unreflectively making “lists” of possible 
similarities and differences. A problem for the students could be that if they 
have not reflected on subject structure, the instruction to “look for relation
ships” means very little to them. If they do not perceive the hierarchical order 
of the subject matter, they will not know at what level to locate and make con
nections. As, and if, the students come to realize how the teachers’ structure 
their subjects, as does possibly Anders in his first year and Erik in his third, 
these instructions suddenly take on meaning (c.f. the learning paradox, 
Halldén, 1994). These students become able to understand the teachers’ in
structions and adjust to the teachers’ intentions.
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Concluding remarks on the N-students’ approaches 
to learning and cue-seeking
Table 17 shows the N-students’ approaches to learning in science subjects in 
their first and third years. Table 18 shows the corresponding results for 
humanities/social science.

Table 17. N-students’ approaches to learning in science subjects in years 1 and 
3. Students categorized as being more sensitive to cues in year 3 compared 
with year 1 are marked with their first-name initial in boldface. Students cate
gorized as being less sensitive are marked by an underlined initial.

Year 3
Year 1 Procedural Surface Indeter

minate
Deep

Procedural I,J,L,N,0 K

Surface

Indeter
minate M

Deep A,B,C,D, 
E, F,G,H

Note: Students E and N use both procedural and deep approaches in year 1 and 
students I and J both procedural andsurface approaches in year 3. In the table 
they are categorized according to their predominate learning approach.

Table 18. The N-students’ approaches to learning in humanities!social science 
subjects in years 1 and 3. Students categorized as being more sensitive to cues 
in year 3 compared with year 1 are marked with their first-name initial in 
boldface. Students categorized as being less sensitive are marked by an under
lined initial.

Year 3
Year 1 Surface Indeter

minate
Deep

Surface I,J,K,N L,M

Indeter
minate

H,0

Deep F A,B,C,
D,E,G
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Generally, the students’ approaches to learning are very stable between 
years. Of the fifteen students who belong to the original N-class in year 1, two 
have changed their learning in science subjects sufficiently to warrant a change 
of categorization. The corresponding figure with respect to humanities/social 
science are three of fifteen. A change of sensitivity to cues is likewise rare. In 
this respect, only Kerstin and Nina are categorized differently between years.

It is uncertain what is the proper category in which to place Kerstin and 
Fia. Kerstin has moved from a “deep approach” to “indeterminate” in science 
and is the only student in the entire study who is categorized as being less 
sensitive to cues in her third year than she is in her first. The results obtained 
in connection with Kerstin should be treated with caution, if one considers her 
remark in the third year that she is “totally fed up with school”. It is quite 
likely that this attitude is also reflected in the interview and that she bothers 
little about her studies or my study. Fia is difficult to categorize because she is 
so quiet; my categorization in her case may be incorrect.

Markus has moved from “indeterminate” to a deep approach in science 
and, like Lisa, from a surface approach to “indeterminate” in hu
manities/social sciences.

Nina is categorized as using a procedural approach and a deep approach 
in science subjects in the first year. In the third year she focuses entirely on 
practising the tasks.

The most radical change between years according to my interpretation 
does not involve the categorization itself, however. Both Erik and Greta are 
categorized as using a deep approach to learning in both years, but the change 
in their learning, judging by their descriptions, is nevertheless dramatic.

Comparison between classes and concluding remarks on 
approaches to learning and cue-seeking.
In this chapter I have tried to show a plausible connection between approaches 
to learning and cue-seeking. Cue-seeking may, in a broad sense, be regarded as 
a means for students to discover the structure the teachers use in their instruc
tion and as a guidance to adjusting their learning to comply with the demands. 
Simultaneously, a prerequisite to looking for cues, in the sense of looking for 
the subject structure or framework in which to place and connect isolated 
facts, is realizing that there may be different ways to structure the subject 
matter. In keeping with this line of reasoning, it is reasonable to expect that 
students who use deep approaches to learning are also more likely to be cue- 
seekers because they reflect on subject structure and content, and are conse
quently more likely to discover alternative structures. A surface approach to 
learning is distinguished partly by the absence of reflection on subject struc
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ture and content. Consequently, cue-seeking should be less frequent among stu
dents using a surface approach because, with their conception of learning, 
there is no structure to look for. A deep approach to learning and cue-seeking 
would, according to this line of reasoning, actually represent two aspects of 
successful meta-learning, where a deep approach to learning is the prerequisite 
for cue-seeking, and cue-seeking is the grounds for adjusting the already pre
sent deep approach to comply with the demands. The reward for making an 
accurate adjustment is good results and marks in a situation where “per
formance is exchanged for grades” (Becker et al., 1968).

There is a point to comparing the results on the approaches to learning 
and cue-seeking in the S-and N-classes. It is evident that the majority of the 
students experience a frame-clash as they start their upper secondary school 
career. Both the science subjects and humanities/social sciences seem to have 
changed from requiring strict memorisation in compulsory school to requiring 
understanding and analysis in upper secondary school. The finding that there is 
a change in demands, and thus most likely a demand for a corresponding 
change in approach to learning as one moves up the educational ladder is in 
keeping with findings from other studies (Selmes, 1985). Other obstacles in the 
upper secondary school as perceived by many of these students are heavy 
workloads and a tight time schedule, a finding which correspond to that of 
other studies on upper secondary school students (Wistedt, 1987). At the time 
of the first interview, the students in the present study have experience of 
roughly one term of upper secondary school and almost half of the students 
are categorized at that time as using a deep approach to learning. This figure 
can be thought high when compared with other classes, but one should bear in 
mind that these students were successful in compulsory school. There is a con
nection between a deep approach to learning and cue-seeking in that the deep 
approach to learning refers to the student’s reflecting on the structure and 
content of school subjects, whereas cue-seeking refers to the student’s reflect
ing on the particular structure used by the teacher in instruction and assess
ment. Thus, it is not surprising that students who are cue-conscious and use a 
deep approach to learning are at the top of the class with respect to average 
marks.

Some of the findings, however, are not only not explained by, but are also 
contradictory to, the arguments presented above. A reasonable assumption is 
that time and experience of the the new learning situation are important factors 
in adjusting to the demands. If students have more time to discover subject 
structure, or the teacher’s frame of reference, then it could be expected that 
they will gradually change over from using a surface and procedural approach 
to using a deep approach to learning in later years. This is not the case in this 
study.
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Let us look first at the students using a surface/procedural approach to 
learning. In the S-class, being interviewed for the second time in year 2, five 
out of seven students using a surface approach to learning in science in the first 
year have changed their learning sufficiently to be categorized as 
“indeterminate” in the second year. No corresponding difference can be noted 
in the N-class, although these students are interviewed for the second time in 
year 3. Of the six students categorized as using a procedural approach in the 
first year, five retain their categorization in the third year and one has moved 
to a surface approach. As for humanities/social sciences, five students in the S- 
class use a surface approach in the first year. Two of these are categorized as 
“indeterminate” in year 2, and one as now using a deep approach. In the N- 
class two out of six have changed from a surface approach to “indeterminate”. 
(Once again, one should bear in mind that science subjects in the N- and S- 
programmes differ, and the preconditions for using a procedural approach in 
science are absent in the S-programme.) The differences are not revolutionary, 
which is perhaps not to be expected in this material, but they are large enough 
to cast some doubt on the results.

One of the similarities between the S- and N-classes is that the successful 
students who use a deep approach to learning and reflect on subject structure 
to the extent that they are categorized as cue-conscious in year 1 continue to do 
so also in the subsequent years of their schooling. A difference between the 
two classes, however, is that S-students, to a greater extent than N-students, 
change from a surface approach to a more reflective approach to learning and 
become more sensitive to subject structure in the subsequent years of their 
schooling. If we accept this line of reasoning, then the questions that arise are: 
By which means do students get access to the structure embraced by the 
teacher, and is it possible to identify a difference between the programmes to 
explain the difference between the two classes?

To shed light on these questions, I now turn first to the matter of assess
ment and how the tests are designed and evaluated by the teachers, and how 
they are perceived and understood by the students. I then take up various as
pects of the social situation in the learning situation.

Assessment—test construction, evaluation, 
students’ perceptions
The time spent in upper secondary school can in a double sense be called a pe
riod of trial. All the students in the study, with the possible exception of 
Susanne in the S-class, plan to continue on to higher education after finishing 
upper secondary school. Accordingly, achieving top marks in the school leav
ing certificate is a high priority. Final marks in upper secondary school are 
based on continuous assessment. This puts a great strain on the students to con
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tinually perform at their best and gives them little opportunity to relax and 
“take it easy”. Many of the students give up other activities such as sports or 
music practice in order to give schoolwork their undivided attention. Some 
even refer to having gone through a personal crisis (Cecilia in the N-class, for 
example, who goes through a crisis during the Christmas vacation in her sec
ond year when she suddenly has the time to think about other things besides 
school). The situation may be especially strenuous in these two classes because 
the students are especially ambitious and goal-oriented, but as Wistedt (1987) 
has reported, the heavy workload and the constant press for time makes upper 
secondary school a trying period for all students. In addition to tasks like 
preparing laboratory reports, reporting on individual or group assignments, 
doing homework assignments which may be examined in written tests, etc., the 
students may also be required to prepare for written tests in two different 
subjects a week. The frequency of tests is especially high from the middle of 
the term, reaching a peak at the end of term. Marks are based on all the 
activities mentioned above. As mentioned earlier, the teachers in social sci
ences and history in both classes regard verbal competence highly. The stu
dents, on the other hand, see performance on written tests as the most impor
tant factor affecting marks.

Written tests—construction and evaluation
Samples of written tests given to the students in four subjects are presented in 
their entirety in Appendix I. The four tests, listed below, form the basis for a 
discussion on how the students regard tests.

1) A social science test given in both the N- and S-class in year 1.
2) A history test given in both the N- and S-class in year 1.
3) A science test given in the S-class in year 2.
4) A biology test given in the N-class in year 3.

The students’ performance on these four tests should be pleasant reading 
for any teacher as the results are generally very good. But at the same time, 
the fact that practically all the students do well on the tests can be a problem 
because the relative marking system requires the teachers to rank their students 
so that the marks they set will give a class average that corresponds to the 
class’ results on the national standard tests. The two classes in the study have 
succeeded very well on the national standard tests, and thus the class average 
can be set at a high level. However, in the first year there are no national stan
dard tests to adjust to and teachers often show restraint in setting high marks in
the first and second year. There may be several reasons for this; for example, 
marks may be used to put pressure on the students to keep up the work (see p.
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111 on what Anna in the S-class has to say about reaching, and remaining, at 
the top), or teachers may be reluctant to raise the students’ expectations which 
perhaps will not be fulfilled when final marks for the year are set.

For the two classes in this study, however, the average for the final year 
is very high, as can be seen in Tables 11 and 15 on pages 116 and 131. In the 
four tests presented here the interval for setting each mark is narrow and at a 
high level. Table 19 shows the maximum points, class average, range and 
marking intervals on each test and for each class.

Table 19. The maximum point, class average, range and marking intervals on 
four tests given to the students in the S- and N-classes.

S-class N-class
Max.
points

Ave
rage

Range Mark
ing

inter
vall

Max.
points

Ave
rage

Range Mark
ing

inter
vall

Social 
science 
year 1

17 14.8 12.5-
16.5

16-17:5 
14-15:4 

-13:3

17 14.1 9.5-
16.5

16-17:5
14-15:4

-13:3

History 
year 1

50 39.1 12-48.5
46-50: 5 
39-45:4 
20-38: 3 

-19:2

50 45.6 39.5-
49.5

46-50: 5 
39-45:4

Science 
year 2

40 33.1 22-37 37-40: 5 
30-36:4 
20-29: 3

Biology 
year 3 35 30.1 24-34

32-35: 5 
27-31:4 
21-26: 3

As I was not able to observe the lessons in these subjects, I will not at
tempt to categorize the test questions using a formal taxonomy like that of 
Bloom’s (1956). What I might categorize as “analysis” could in fact be a case 
of “application” or “knowledge” depending on what took place in class. In 
other words, the categorization might have little real value. However, it could 
be plausibly argued that a considerable proportion of the questions on the tests 
require mostly memorisation of the subject matter. As is evident from Table 
19, the average marks on all four tests are generally very high and the range 
of the students’ results is quite narrow. A consequence of the narrow range 
and the fact that students are assessed according to a relativistic marking sys
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tem is that every point is important for the students’ marks. For example, a 
drop of two points on the social science test would mean a drop on the test 
from the highest mark of 5 to a 4. Also in science and biology there is very lit
tle room for error if the highest mark is to be obtained. If questions mostly 
require the memorisation and presentation of isolated facts, then students need 
to devote a considerable amount of time to learning facts and terminology in 
order to obtain the highest marks. I am making this point not for the sake of 
criticism, but to show on what grounds the students’ apprehend and comment 
on the tests they take and what kind of knowledge is rewarded. Also, the 
teacher’s heavy workload is likely to affect test design, since there is limited 
time to construct tests and mark the students’ performance. The biology 
teacher’s situation in the following example will serve to illustrate the prob
lem. At the time of the study, she has eight classes to teach, which includes 
planning lessons, preparing experimental work, contacting parents, etc., and of 
course assessing her students’ knowledge and setting their marks accordingly. 
For each term, with an average of 28 students in each class, who have been 
given two tests each term to provide a basis for setting marks, the biology 
teacher has to construct sixteen tests and mark 448 tests.

Students’ apprehension of and comments about the tests
I already have commented on the students’ cue-seeking and ways of adjusting 
to tests (see pp. 82-97, 123-128 and 137-143). To make the picture more 
comprehensive I will present what the students think about the test questions, 
how they answer them, and how their answers are evaluated. Anders in the N- 
class and Anna in the S-class are used earlier to exemplify students who give 
thought to and comment on how test questions and their answers are formu
lated. Let us use them once again to explore how the students in the two classes 
adjust to and reflect on the teachers’ assessments and on what is actually being 
evaluated. In the third year the N-students study genetics in biology. When I 
ask Anders what questions he thinks will occur on the coming test, he replies:

A: We’re surely going to have to describe mitosis., that is, meiosis maybe
since it’s so../ because then we really get into mitosis too.

First Anders mentions mitosis but quickly changes to meiosis since then 
mitosis is also included. What he says could be interpreted as a good example 
of the interdependence between his learning and the assessment demands. He 
knows that mitosis and meiosis are connected, and since meiosis also includes 
mitosis, he presumes that this is what the teacher will ask a question about be
cause then she can evaluate a broader knowledge of the subject matter. (In this 
particular case Anders presumes incorrectly, however. There are no direct
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questions about mitosis or meiosis on the test which also differs somewhat 
from other tests in biology according to the students. This change of test pat
tern causes some problems for the students, particularly for the cue-seekers. 
Nevertheless, Anders is awarded 42.5 points of a possible 45).

Anna remarks on a coming test in genetics, a subject field treated in 
second-year science in the S-class. She stresses repeatedly that it is “important 
to pay attention in class so that you’ll know what’s important”, and says also 
that the teacher usually comments on the questions that can be expected to ap
pear on the test.

Int: She does?
A: Well she doesn’t say what’s coming, but she., or, if we ask her do we 
really have to learn all these names, she’ll say “No, I suppose you don’t 
have to know them by heart, but you should know about them”.
Int: I see.
A: Or, “Yes, I think you should know these”. Then you know they’ll ap
pear, or anyway you learn them. I suppose it’s to guard yourself.

I ask her how she studies for the test and she says that she writes down 
what is essential, makes her own summaries, and then:

A: ... you pick out what’s important and you write it down and check if 
you know it., both sort of., that you know what’s, like, chromosomes..
Int: Yes.
A: ..that you., that you know., it from that direction, and also that you 
know that chromosomes come in pairs., bla, bla.. that you know it’s called 
homologous. So that you know it front and back.

Her first step in preparing for tests is to pay attention during the lessons 
and actively seek cues as to what the teacher considers important in the subject 
fields in question. Then, when studying for the test she selects individual con
cepts from those subject fields she understands as being important and learns 
these “front and back”. Interpreted in the light of what she says earlier about 
how teachers try to “trick you” (see p. 90), it can be reasonably assumed that 
she prepares‘for tests by giving some thought to how the questions may be 
formulated.

When I ask the S-students in the interview about their views on the genet
ics test, the majority express the conviction—using practically the same words 
in each case—that there will be a question on mitosis since it “is such a funda
mental part of genetics”. And quite rightly, a question mentioning mitosis does 
occur on the test following upon a question on the DNA-molecule:
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“What you have just described is a prerequisite for cell division. Ordinary 
cell division (mitosis) occurs through a series of phases. Name these and 
describe briefly what happens in each phase.”

The question gives a maximum of 12 points of a total of 55 for the test, 
corresponding to more than 20 percent of the knowledge evaluated on genetics 
as measured in points. About this particular question Johan says:

J: Anyway, it’s a central part and we talked about it quite a lot/ I just sort 
of learnt it before the test.
Int: I see.
J: But it’s not something I care about./1 think it’s totally uninteresting. So 
it’s not something I’m going to remember after the lesson, what., what 
these parts are called, because I don’t have any use for it.
Int: But still you say it’s a central part?
J: Yes. It., it., it’s a central part., well, if you., when you’re supposed 
learn something about bi.. about genetics.

Johan goes on to say that what he really “wants to leam about instead is 
how natural selection brings about changes within individuals and races 
through time” and how “man’s health is deteriorating but can be cured by ge
netic health care”. Johan’s primary interest in genetics is the evolutionary as
pects of the subject and DNA-technology. Others students say that they are sin
cerely interested in and want to know more about foetus diagnostics, but that 
they expect a question on mitosis to occur on the test because it is “fundamental 
to genetics”. To a biology teacher or a biologist, genetics is a system of ideas 
where descriptions of mitosis are linked to evolution, DNA-technology and 
foetus diagnostics. They all fit into one and the same framework, and so it is 
understandable that teachers stress the importance of learning about mitosis. 
But at least some of the students are unaware of these links. As Johan says, he 
learns about mitosis since it is fundamental to genetics, but he would really like 
to leam instead about other aspects of genetics. Learning about mitosis is thus, 
for him, something other than learning about evolution etc., and the result may 
be, as we see in Johan’ case, compartmentalized rote-learning. Another point 
to take note of here is that when Johan and other students say that mitosis is 
fundamental to genetics, they are not stating their own opinions on genetics. 
They are describing their teacher’s understanding of genetics as reflected in 
the instruction, and students who fail to identify this context and adjust their 
learning accordingly are penalised by lower marks on the tests. In Johan’s 
case, he seems to have been successful in identifying the right context and ad
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justing his learning accordingly. He is awarded maximum points on the ques
tion and earns 48.5 points of a maximum of 55 on the test.

The problem of learning in the sense of adjusting one’s learning to the 
frame for evaluation used by the teacher is evident in a number of statements 
from different students. I will exemplify with some excerpts from interviews. 
Jenny in the N-class has this to say about a chemistry test:

J: In a way, it’s so hard to give these exhaustive., it’s always hard to get it 
right, these exhaustive answers.

This corresponds to what Fia says about the questions on the biology tests:

F: Even if there’s a lot., of facts and so on, the questions are not usually 
hard but it’s more a matter of making sure you include everything she 
wants.

Markus has this to say about a question on a chemistry test:

M: I had a point deducted because I hadn’t written that oxygen and., what 
was it, oxygen and sulphur are in the same group or next to each other, 
which I thought was self-evident. But., well I took for granted that we 
knew that already. But we didn’t.

Markus also comments on his answers on a history test:

M: And when I answered the questions, it., my answers were only half of 
what she wanted.

The students’ problem in answering test questions may be that they have 
not successfully identified what counts as a correct explanation according to 
the teacher’s frame for evaluation. The failure to present sufficient facts ade
quately could of course depend on too little knowledge of the subject matter, 
but a part of the problem could also be the failure to understand what counts as 
a proper explanation in a given context (cf. Halldén, 1994 b). A plausible in
terpretation of the situation in such case is that some of the students in the pre
sent study do not understand the teachers’ grounds for evaluating their answers 
and do not know which aspects to include and which to omit. In this context, 
Markus does not appear to possess the knowledge that he does in fact possess 
because the teacher is not aware that he possesses it.

If teachers, in evaluating answers to test questions, were to try to take into 
account the problems students may have in identifying what counts as an ex
planation, they would be faced with a rather cumbersome marking situation. 
Evaluating test performance would be a matter of ascertaining whether stu
dents have omitted essential facts in their answers because they lack sufficient
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knowledge or because they have an incorrect understanding of the appropriate 
explanatory models. In a situation charcterized by a heavy workload, one way 
for teachers to make the work of marking more manageable is to judge the 
students’ knowledge in accordance with a predetermined answer-sheet. This 
could have the effect, however, of transforming the evaluation of the students’ 
level of understanding and knowledge of interrelationships into the evaluation 
of how well the students recollect isolated facts. On a biology test on sense or
gans and the nervous system given to N-students in the third year, a question is 
formulated in this manner:

“The organ of Corti. Account for its location, constmction and function.”

The question gives a maximum of four points of a total of 60 on the test. 
Daniel makes the following comment about this particular question and the 
subject of biology in general:

D: There was a word here.. I hadn’t written basal membrane.. I explained 
how it worked and what it looked like./ In the beginning I had problems 
with the biology tests.. L. sort of, you have to know everything in the 
questions. It isn’t enough to give a rough explanation, you have to put in 
everything that was in the book on each and every question./ In the be
ginning I felt I missed a point on each question because I didn’t include 
everything./ But now it’s more.. I feel that.. I just read it once more to be 
sure I remember all the text., that’s why I read it once more.

Actually what Daniel had neglected to mention (or did not know) was the 
tectorial membrane. He is awarded 3.5 points on the question and the half 
point is the only one he misses on the whole test, i.e. his score on the test is 
59.5 of a possible 60. Daniel has evidently gradually learnt what he needs to 
write in his answers for them to be judged as being correct. One could argue 
that half a point dropped due to omitting a term is quite modest and nothing to 
make a fuss about. My point, however, is that focusing on particular facts 
might have the effect of steering the students towards a surface approach to 
learning. This is perhaps not a problem for Daniel and others in the group 
with a pronounced deep approach where general models and interrelationships 
are what are important. To such students, it may be merely the additional re
quirement of filling the models with the correct terminology. But students who 
use a surface approach to learning might perceive terminology as being the 
important part and develop the notion that learning science is similar to learn
ing a foreign language in that it is the meaning of each word and not inter
relationships that is what must be leamt. At all events, the importance of in
cluding correct terminology in one’s answers serves to puts added emphasis on
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memorisation which, considering the tight time schedule, means that there is 
less time for reflection and contemplation.

Assessment from the teachers’ perspective
A reasonable question to ask in this context is: if marking is not based on 
knowledge of the subject matter, what is there to base marking on? The history 
teacher gives some consideration to this problem, and when speaking of the N- 
class, she comments:

T: [Some] of them have given excellent answers., picked out at once that 
this is what’s essential. And then there are others who write a whole page 
and who finally succeed in getting everything in.. but sometimes you 
wonder whether they’ve really understood it all.
Int: You mention getting everything in.. do you mean if they have in
cluded terms and concepts so that you../
T: Yes, or if you have asked about some., facts., for example, I had [a 
question] on how the Russian society went from an autocracy ruled by the 
tsar to a communistic dictatorship, and some picked out bits and pieces 
here and there, and in the end they might have got in the essentials. 
Others saw at once this and this., directly. Some can have thrashed it 
about for.. I don’t know what, maybe five minutes, and others realized 
immediately that this here is the essential point., this is what’s important.
Int: What options do you, as a teacher, have for giving different marks in 
such a case?
T: Yes, it’s tricky because they are so aware. [They might say] but that’s 
what I wrote here, and I wrote it there, and there.. It’s very hard to say 
“yes, but look at how you expressed yourself. It looks like you have., sort 
of guessed all around it and finally managed to get it down”.
Int: What do you do in such a case? Do you give differentiated marks?
T: Yes, sometimes.. I might deduct at least a little., one point/., or half a 
point.

The problem as described by this history teacher is one of weighing qual
ity against quantity. As she says, some students give excellent answers that 
show that they have really understood the subject according to the frame for 
the instruction and assessment. Others cover so many aspects of the subject in 
their answers that the desired answer is sure to be embedded somewhere in the 
text and will be rewarded if the evaluation is based mainly on the presence of 
facts rather than on the structure or quality of the answer. And of course, the 
more one writes the greater is the probability that one will hit upon the desired
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answer according to the teacher’s evaluation frame. The following examples of 
how three S-students answer a question on a second-year science test give a 
good illustration of the problem. The test is on ethology and the test question is 
formulated as follows:

“How do you explain the appearance and genesis of all these ‘sign stimuli’ 
and ‘well-adapted’2 behaviours in nature?”

The first answer is from Lotta who is categorized as pronouncedly cue- 
deaf and as using a surface approach to learning:

“All species of animals have some behaviours which are adapted particu
larly for that species. The fixed-action patterns are nearly always to some 
advantage. For example, a dog will run around and walk around a spot 
before sitting down so that it will not sit on something unpleasant, like a 
snake. With time it was these dogs that survived best, and now it has be
come an inherited behaviour that dogs perform mechanically. The sign 
stimuli have arisen so that the fixed-action patterns will come at the right 
moment. For example, nestlings do not open their mouths all the time, 
only each time the nest is shaken (the sign stimulus), that’s when the 
nestlings open their mouths.”

The second answer is from Berit who is categorized in the second year as 
cue-conscious and “indeterminate” with respect to approach to learning:

“Even when it has to do with the genesis of behaviours, there is a natural 
selection [she refers to her answer to a previous question]. An individual 
who by coincidence (mutation for example) has a well-adapted behaviour 
which protects it from a certain danger has a greater chance for survival. 
The traits were passed on and spread in the population. There are fixed 
connective patterns in the nervous system which control behaviours and it 
is these patterns that are subsequently inherited -> each animal species has 
behaviours that are well-adapted to the species and they are passed on. A 
gull mother has a coloured point and a bulge on her beak [illegible] have 
food. If a mother has a slightly coloured or a bulge on her beak, the sign 
stimulus is not effective enough. The young who have her trait for a weak 
sign stimulus may not get enough food -> death. The mother with a 
strong sign stimulus will give her young more food and will also pass on 
the heredity for a strong sign stimulus to her young [illegible]. Also by 
learning animals increase their behaviours in addition to the inherited 
ones. A chicken leams through trial and error what is edible and only the

h h e  Swedish word for well-adapted would be better translated as “suited to the conditions” or “suited to the 
purpose” because these terms do not necessarily imply adaptation.
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sight of this (the sign stimulus) will release pick behaviour. Through 
conditioning the animal gets the sign stimuli that releases the same be
haviour. When animals imitate their conspecifics, they leam when some 
behaviours should be released and then they also leam to act in a way that 
is well-adapted for the species.”

Cissi, who has a pronounced deep approach to learning and is pro
nouncedly cue-conscious, is the author of the third answer.

“At some time during all these millions of years a certain behaviour arose 
by coincidence with some animals in the species. If this proved to be of 
benefit to the animal, something which gave the animal a better chance to 
survive, that animal had of course a greater chance to breed and then the 
chances are good that the trait will be inherited by the offspring. Those 
who have the behaviours that have shown to be very good in the envi
ronment in which the animals live often live longer and get more off
spring compared with those who are less favoured by nature. The traits 
are inherited and by natural selection: the behaviour is after lots of years 
characteristic of the whole species.”

The maximum number of points for the question is three. Lotta is 
awarded one point and Berit and Cissi are both awarded three points. Lotta’s 
answer where she writes “with time it was these dogs that survived best”, indi
cates that she knows something about evolution and natural selection, which is 
what is asked for in the question. But her knowledge of evolutionary processes 
seems to be shallow, as seen in the following: “and now it has become an 
inherited behaviour in dogs”. Lotta’s statement that “the sign stimuli have 
arisen so that the fixed-action patterns will come at the right moment” is 
indicative of a teleological explanation, and it is reasonable to assume that she 
does not fully understand the role of variation, selection and fitness as 
explanations in answering the question.

As for Berit and Cissi, although they are both awarded three points on 
the question, their answers differ considerably. Cissi realizes that the question 
concerns evolutionary processes and in her answer she pinpoints these aspects, 
which also gets her full credit. (The science teacher comments on Cissi’s an
swer as “clear and concise” and “everything is there”). Berit, on the other 
hand, covers a broad range of the subject matter in her answer. She begins by 
giving an explanation of evolutionary processes and her answer is quite in line 
with Cissi’s, but she also elaborates on fixed-action patterns and sign stimuli 
and rounds off by presenting different aspects of learning.

These three answers to the test question are used here to illustrate the 
problem of assessment from the teacher’s point of view as expressed by the 
history teacher. It is quite likely that anyone with sufficient knowledge of

154



evolutionary processes would agree that Cissi’s answer is a qualitatively better 
answer than Berit’s and that she should be awarded higher points. But one 
would also have to agree that it would be hard to justify to Berit why she 
should not get full credit since the first part of her answer is for all intents and 
purposes similar to Cissi’s. The teacher’s problem then is to differentiate be
tween two answers, both of which represent correct responses and to be able to 
justify the differentiation to the student. The relativistic marking system de
mands reliability in marking and the ability to justify the marks given. 
Teachers are under great pressure to be able to justify how they evaluate their 
students; under such conditions it is not surprising that marking is based, at 
least in part, on the presentation of facts and terminology which are easily 
identified. If marking is based on the presence of facts there is not very much 
to criticize—either the facts are there, or they are not.

Concluding remarks
The tests in another subject (not named here because the teacher was not a 
participant in the study) focus almost entirely on factual knowledge. I com
ment on the tests, however, because so many of the students refer sponta
neously to tests in this subject. It is probably easy to adjust one’s learning to 
these tests since they mostly require memorising individual facts. Reliability 
should be very high on the tests, yet the students’ attitude towards them is 
negative. What Birgitta says in the following excerpt is typical of the students 
in the N-class:

B: I think it feels., it’s a pity because such a large subject is lost/ .. it’s a 
pity to reduce it to a word test.

In a situation characterized by a heavy workload and a high level of am
bition, the students adjust their learning to assessment demands and have little 
time to learn for their own sakes, even if they do have a “long-term memory 
and a test memory” as Markus says (p. 139). His comment is that tests of this 
kind are “the wrong thing” because they ask for details when “relationships 
ought to be the important stuff’. I ask him if the class has discussed the con
struction of tests with the teacher.

M: Well, there’s not very much we can do about it./ Its about., okay, you 
don’t have to go around buttering up the teachers and fawning over them 
and giving them apples and stuff, but you can’t criticize them for., their 
way of teaching or for what they consider important, because., if I was a 
teacher, I would see this as a negative thing about the student. Sure a stu
dent can discuss things and sort of express his own views, that’s okay, 
but., if it’s completely contrary to what you [the teacher] think., well it
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would affect how you judge the student./ The teacher really has all the
power in the world.

The relativistic marking system causes problems from the students’ per
spective as well. As is evident from Table 19 (p. 146), a loss of a couple of 
points because one has, for example, neglected to mention or forgotten a cou
ple of terms, could mean that a student’s rank in the class drops. This could 
lead eventually to a lower final average mark, and the student might be subse
quently excluded from courses of study with restricted admission. Under such 
conditions, it is very important to answer questions according to the teachers’ 
expectations and frames for assessment. For students, such as Cissi and Daniel, 
who use a deep approach to learning and are cue-conscious in the sense that 
they look for what is regarded as a general structure in which to place individ
ual facts, the problem may not be severe. Adjusting one’s learning may be 
mainly a matter of finding the appropriate level of accuracy for which facts 
and terms to include or omit. For students who use a surface approach to 
learning and are cue-deaf, being rewarded for presenting facts and terms could 
reinforce their conception of learning as mostly the memorisation of facts. 
Working under a heavy workload, this would mean that the students have even 
less time for reflecting on the relevance of different facts for explaining 
relationships.

The results and arguments presented in this chapter should be seen in the 
light of my earlier arguments. Students who use a deep approach to learning 
are more likely to resort to cue-seeking in the sense of trying to discover the 
teacher’s way of structuring the subject matter. A plausible interpretation is 
that students receive good marks not only because they have a good command 
of the subject matter, which they no doubt do. I argue that their knowledge, 
based on a deep approach to learning and cue-seeking, is organized in accor
dance with how the teachers structure their instruction and assessment and is 
evaluated highly for this very reason. Good results on tests may serve in turn 
to validate the students’ interpretation of the teachers’ frame for evaluation 
(and instruction). The problems this group of students encounter early in their 
school career in connection with tests may have been caused by their not real
izing which facts were needed, according to the teacher, to support a particular 
line of reasoning. To these students, learning is not simply a matter of finding 
out what they are expected to understand in the subject matter, but also of 
learning how to understand, and how to show that they understand, the subject 
matter in accordance with the context (cf. Säljö & Wyndhamn, 1988, and Säljö 
& Wyndhamn, 1990, regarding this kind of context-dependency). Instruction 
and assessment may serve to guide their learning and die evaluation of their 
answers on tests may function as a means of fine-tuning which facts to include 
in the explanations. Students who use a surface approach to learning look, by
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definition, not for a general structure, but for individual facts. Instruction 
emanating from a general structure used by the teacher where some parts of 
subject matter are used as a foundation for other parts to be treated later, does 
not give guidance to these students since they do not look for structure. 
Instead, their knowledge may be compartmentalized, thus gradually dis
associating them even more from the teacher’s frame of reference. If assess
ment, also on comprehensive questions, is based on the presentation of factual 
knowledge alone, it could serve as a signal to the students who use a surface 
approach to learning that memorising facts is what is actually required of 
them.

If this line of reasoning is correct, it supports my treatment of the ques
tion raised in the last chapter on why a deep approach to learning on the part 
of students in both the S-and N-classes are stable or reinforced. It does not, 
however, answer the second question of why some students, particularly in the 
S-class, abandon their surface approach. I now turn to the results pertaining to 
social interaction and classroom communication in order to suggest possible 
explanations.

What students look for in a good teacher
In this chapter some findings concerning social aspects of the learning envi
ronment are presented and commented on in relation to the individual’s learn
ing, and some of the characteristics common to successful students are 
described. This first section gives a presentation of how students in the S- and 
N-classes describe “the good teacher”. The second section describes the social 
bonds existing among students in each of the two classes, and the third section 
takes up various aspects of classroom communication. I have judged it to be 
more fruitful to treat the various aspects of the learning environment as a unit 
and for that reason comment on them only briefly in the first two sections and 
instead give a more comprehensive summary at the end of the third section on 
classroom communication.

While going through the first round of interviews, I noticed that descrip
tions of the same teacher by students in the same class ranged from “fantastic” 
to “completely lousy”. How students perceive teacher qualities was not an issue 
of inquiry in the first round of interviews but the differences in the students’ 
spontaneous statements were sufficiently interesting to warrant bringing this 
matter up in the second round. The focus of interest is whether the differences 
in how students perceive their teachers are a reflection of the differences in the 
value students put on different aspects of the teacher role.

There are both similarities and differences in how the students character
ize “the good teacher”. On the whole the students in the study have a positive
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attitude towards their teachers. What practically all the students associate with 
being a good teacher is having a good command of the subject matter and 
dedication. A majority of the students also want their teachers to be an author
ity but in “a friendly way” or with “a humorous twinkle in their eye”.

A striking difference is that some students define the qualities of the good 
teacher in terms of the instruction whereas others define the good teacher in 
terms of the social contacts they have with teachers. Statements in which the 
teacher’s instruction plays a central role in the definition of the good teacher 
can be sub-divided into two categories. The following interview excerpts illus
trate the differences between the two main categories and the two sub-cate
gories. I call the category in which social contact is the main characteristic as 
“the considerate teacher” and the two sub-categories in which the instruction 
is given the central role as “the versatile teacher” and “the well-structured 
teacher”. Let us look first at what the students say about the considerate 
teacher before proceeding to the versatile teacher and the well-structured 
teacher, respectively. This section ends with Tables 20 and 21 which sum
marise my findings.

The considerate teacher
Statements belonging to this category refer to the results the students obtain 
and reflect in one way or another the hard working conditions for students in 
upper secondary school. To the students in this study, upper secondary school 
is an intermediate way point, not the final destination of their educational 
journey. The road to high final marks—the admission ticket to higher educa
tion—is an obstacle course where homework, assignments and tests are the 
hurdles that must cleared. As Markus says (p. 109) “it’s just upwards and on
wards”. Some of the students, generally those who have not succeeded as well 
as they hoped, find their school situation discouraging. In the first interview, 
Jenny in the N-class is quite certain of what she wants to do after leaving 
school. In the second interview, just as she is about to leave school, she fears 
that her marks will not be good enough to get her entrance to the higher edu
cation of her choice. To Jenny, the good teacher is one who is able:

J: ..to inspire and encourage and sort of., go in for giving you self-confi
dence instead of urging you on to make you perform better by., the other 
way around so to speak./1 suppose those [teachers] who are élitist in their 
thinking have dropped that by now., they’ve sort of got everyone pegged 
by now and so....

To Susanne in the S-class, a good teacher is one who:

S: ... realizes that a student can change. Not just., if a student has a 3 [the 
mid-point on the marking scale], she shouldn’t get a 3 all the other times
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as well, just because she has a 3 now./ The student can improve both posi
tively and., negatively./ Eeh.... each., put questions to everyone and not., 
well, to try to understand the students too.
Int: I see.
S: And try to understand., how the students think and., so on./ I don’t 
know, maybe it’s hard to do that., when you’ve got so many students.

Jenny and Susanne, both of whom had hoped for better marks in upper 
secondary school, refer to their own performance and how it is evaluated 
when they describe how they would like their teachers to be. In the interviews 
with these two girls it is evident that both have worked hard to fulfil their own 
expectations but feel that they have failed. As mentioned earlier, the interview 
with the S-students took place in the second year with one year to go to com
plete their schooling, and what Susanne is really saying here is that she wants a 
“second chance” to raise her marks. (Her final marks on the school leaving 
certificate are the lowest in the S-class.) The interview with Jenny, an N-stu- 
dent, takes place when there is only a month left of upper-secondary school. 
She feels that the teachers have already got the students pegged. She has a 
negative attitude towards competition in upper secondary schooling and, as can 
be seen in other parts of the interview as well (see p. 87), she lacks self-confi
dence. Both of these girls are on the quiet side and neither one has a prominent 
role in the social life of the class. It is reasonable to interpret their statements, 
and those of other students who express a similar view of their teachers, in the 
light of their social role. It would not be farfetched to suggest that for this 
category of students, wishing teachers were more considerate is much a matter 
of not having the self-confidence to raise one’s voice and consequently of not 
being heard.

Also among students who have very high marks and who are verbally ac
tive in the classroom, there are those who wish that their teachers were more 
considerate. Here is an excerpt from the interview with Cecilia in the N-class 
which is interesting in that it reveals the difference between what she means by 
“consideration” and what Jenny and Susanne mean:

C: And if you’re stuck with., maybe two tests on the same day, and you 
get three more homework assignments.. I mean, there are only twenty- 
four hours in a day./ You’ve got to sleep sometime. And sometimes it’s 
physically impossible to do everything. You hear “yes, we understand that 
you have mu., very much to do., but we have to do this because otherwise 
we won’t get done”.
Int: I see.
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C: And you., you don’t make it because it gets you down and nobody 
really listens to you.

There is a difference between Cecilia’s description and that of Jenny and 
Susanne. Cecilia does not question her own ability, rather the problem is the 
heavy workload because it leaves her too little time to do her work in a man
ner she considers proper. Cecilia is very ambitious; in her first year she spends 
more than 2-3 hours every night on her homework (see Table 7, p. 95). 
Cecilia’s desire for consideration could be interpreted as reflecting her high 
ambitions and her view that it is not her fault if she fails. Erik and Fia in the 
N-class, who also spend a considerable amount of time on homework, use al
most the identical words when expressing their wish that teachers were consid
erate. In Tables 20 and 21, the students whose definition of “considerate teach
ers” is similar to Cecilia’s are marked with an asterisk.

The versatile teacher
Statements describing the good teacher as versatile are fairly uniform in that 
all make references to the lessons and tasks; good teachers vary their lessons 
and assignments to make them more interesting and less boring. I will use a 
couple of examples to illustrate the point the students are making here. When I 
ask Fanny in the S-class what in her view characterizes the good teacher, she 
replies:

F: Eh., disciplined., well prepared and., maybe doesn’t just stick to the 
book all the time, but tries to involve., well, other things besides the book 
and which you., well, who teaches in different ways and doesn’t just stand 
in front of the blackboard talking, so you have., individual tasks, group 
tasks, tests...

To the same question Berit first mentions being dedicated and interested 
in teaching, and then remarks:

B: And., cheerful, like, has a positive attitude to [inaudible]., so that you 
also get dedicated./ Who tries to make it enjoyable for us to read things, 
and not just “yes, now let’s turn to page so and so because now we have to 
read this”, but more that you get some., like, they try to bring out some
thing enjoyable.
Int: I see.
B: And., in addition, I want it [the instruction] to be grounded on facts 
and., properly arranged, that they are properly prepared so that a lot of
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time is not spent hunting for papers or something like that./ It’s irritating 
when they go rummaging around in desk drawers.

Statements that refer to the “versatile teacher” concern methods of teach
ing. Teachers should use a wide range of methods such as individual tasks and 
group tasks, and they should be well prepared in the sense that they should not 
have to go around looking for papers. What these students are referring to 
here is the outer form of the instruction and not so much the content of what is 
taught.

The well-structured teacher
The final group of students refer in their definition of the good teacher pri
marily to the content of the subject matter and how it is presented. What seems 
to be of major importance to these students is to be given a well-defined 
overall picture of the subject matter, and this should be provided and checked 
up on by the teacher. Excerpts from two of the interviews with students in the 
S-class will serve to illustrate statements of this kind. The first excerpt is from 
the interview with Cissi in the S-class who gives the following reply to my 
question about how she would define the good teacher:

C: Partly it’s being knowledgeable., being able to answer all your ques
tions and n.. not., well, avoiding the questions, I don’t know., and to be in 
control of the situation., it’s probably mostly that, because sometimes you 
notice that the lessons tend to slide over completely into the hands of the 
students, and we., babble., we might feel “that’s fun”, but., well, the 
teacher has to be around somewhere and not just sort of slip., away./
Int: You said., slide over into the hands of the te.. students more., what..?
C: Well, when we have discussions, that it sort of., that., it sort of degen
erates completely and you get on the wrong track. I mean, a teacher has 
to be able to, sort of., pull the discussion back onto., the right subject.

Characteristic of these statements is that the students want the freedom to 
influence the instruction but within certain limits. Teachers should, by virtue 
of their authority and good command of the subject matter, be in control of 
the situation and the instruction. Another comment that focuses on the teach
er’s control of the instruction is made by Dagny:

D: Well, he should be very pedagogical, so that you., so that it., what you 
leam depends very much on the teacher, I think. Without., a teacher 
should be able to give good explanations so that you can leam. And he 
should be very interested in his subject./
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Int: And to be pedagogical., what do you mean by that? Is it..
D: It’s being able to explain in a good way./
Int: And let’s say you can learn., if a teacher is .. humorous and has..
D: Mm. It’s not., it., but it’s., it’s not a disadvantage if a teacher is funny, 
but it’s more important to learn something during the lessons than it is to 
have fun during the lessons./ Because it can be fun to learn something too, 
if it’s interesting.

Students who define the good teacher as what I have termed a “well-struc
tured teacher” refer in the interview to the subject matter and how it is pre
sented. Being funny or humorous is not a disadvantage, but the main thing is to 
be able to give a good presentation and to structure the subject matter.

Tables 20 and 21 give an overview of the S- and N-students’ statements in 
accordance with the categories I have presented above.

Table 20. The S-students’ characterization o f "the good teacher". “The consid
erate teacher” refers to definitions that focus on social aspects and teacher 
evaluation of student performance. The definitions of “the versatile teacher” 
refer to methods of instruction, and the definitions of “the structured teacher” 
refer predominantly to the subject matter and how it is presented.

Social
aspects

Instruction Average
Mark

Considerate Versatile Well-
structured

Cissi X 5.00
Anna X 4.88
Berit X 4.88
Gunnel X 4.75
Dagny X 4.50
Elin X 4.50
Fanny X 4.38
Hanna X 4.13
Olivia X 3.88
Isa X 3.75
Johan X 3.63
Lotta X 3.50
Magnus X X 3.38
Rune X 3.13
Susanne X 3.13
Natalie X 2.88
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Table 21. The N-students’ characterization o f “the good teacher”. “The con
siderate teacher” refers to definitions that focus on social aspects and teacher 
evaluation of student performance. An asterisk beside a name in this category 
means that student makes reference to a heavy workload. The definitions of 
“the versatile teacher” refer to methods of instruction and the definitions of 
“the structured teacher” refer predominantly to the subject matter and how it 
is presented.

Social
aspects

Instruction Average
Mark

Considerate Versatile Well-
structured

Anders X 5.00
Greta X 5.00
Birgitta X 5.00
Cecilia X * X 5.00
Daniel X 5.00
Erik X * X 4.89
Fia X * X 4.78
Kerstin X 4.67
Lisa X 4.67
Jenny X 4.67
Henry X 4.56
Inger X 4.44
Markus X 4.44
Olof X 4.30
Nina X X 3.89

With a few exceptions, the students in both classes who have high average 
marks define the good teacher as someone who is in control of the instruction 
and is able to give a good presentation of the subject matter. Students with 
lower average marks refer more frequently to the teaching methods and other 
forms of the instruction, such as using individual tasks, group tasks, overhead 
projector, slides etc. to create a versatile teaching climate, and the main focus 
is not on the content of what is presented in the instruction. Some students 
want most of all for teachers to give consideration to the students’ situation. 
Students with high average marks refer to heavy workloads, students with 
lower average marks refer by implication to how they evaluate their own per
formance.

More on these results will be discussed at the end of this chapter, when I 
also consider the social bonds among students and classroom communication.
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On social bonds and collaborative learning
In the second round of interviews the students are asked to comment on the 
social bonds among classmates and who they consider as their best friends. 
Figure 3 shows the social interaction within the respective classes based on the 
students’ statements in the interviews.

S-cIass N-class

® — ®  
® ~ -  ►©
0---*gei

©

Figure 3. Social relationships in the S-class and N-class respectively, as judged 
by the students in each class. The squares stand for male students and the cir
cles for female students. A solid line connecting two students indicates that 
both students have indicated each other as close friends. A dotted line indicates 
that one student says s/he keeps regular company with the student at whom the 
arrow points.

In the S-class Anna, Hanna, Dagny and Gunnel form a fairly well-defined 
group with Johan loosely attached to them. Within the group especially close 
contacts are maintained between Anna and Hanna, and Dagny and Gunnel 
respectively. Another well-defined group consists of Cissi, Elin and Olivia 
with Elin being friends with Fanny as well. Berit and Isa consider each other 
as especially close friends but there is no obvious close relationship between 
Lotta, Magnus, Natalie, Rune or Susanne. Natalie sometimes keeps company 
with Lotta and Magnus sometimes keeps company with Rune, but both students
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mention mainly students in other classes or persons not connected with school 
as their closest friends.

In the N-class a close relationship exists between Erik, Daniel, Markus 
and Olof with Henry being loosely attached to the group. Anders and Erik 
consider each other to be good friends but Anders has a varied social life of 
activities outside of school, such as music and team sports. There is also a close 
relationship between Birgitta, Cecilia and Greta. A third group within the N- 
class consists of Fia, Inger, Nina, Kerstin, Lisa and Jenny.

The pattern of social bonds between students, as outlined in the figure 
above, is, of course, not to be regarded as rigid, nor does it preclude contacts 
between students in different “sub-groups” in the class. Social relationships are 
likely to change and the figure is not meant to present a static picture but is 
more a presentation of the social bonds at a given moment in time; at this par
ticular moment, these are the social preferences that are expressed by students 
in the interviews.

In the N-class the social atmosphere seems relaxed and no one has nega
tive comments to make about their classmates. This is not true of the S-class, 
and the social atmosphere does not seem to be so positive. Perhaps Anna’s 
comment best summarises how at least some of the students experience the so
cial atmosphere in the class.

A: Maybe, a lot of us have abandoned the frantic notion that there has to 
be a spirit of fellowship in the class. It makes no difference really.
Int: Do you help each other before tests and so on., or don’t you bother 
about each other, or..
A: No., no, you don’t. If you don’t understand something, but I guess it’s 
mostly., what counts is to manage on your own.

To generalize, a similarity between the classes with respect to the pattern 
of social relationships is that successful students tend to form social bonds with 
other successful students, whereas less successful students tend to make friends 
with other less successful students. Johan in the S-class reflects on the social 
bonds among the students in the S-class:

J: Soon there was., sort of a class struggle., and a sort of., struggle be
tween those who usually succeed on tests and those who don’t.

Nina remarks that contact among students in the N-class is generally 
good, but:

N: Of course there was a divisi.. division. Sort of, here are the good ones 
and there are the bad ones.
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There are also exceptions to the rule. For example, Olof and Markus in 
the N-class are close friends with Erik, and Olivia in the S-class is a close 
friend of Cissi and Elin. Besides generally enjoying each others’ company, the 
students mention doing activities together with those they regard as close 
friends, activities like going out dancing or going to the cinema or playing 
tennis or squash.

Of special interest for schoolwork is that close friends tend to collaborate 
on their learning. In both classes it is usually the students with top marks who 
collaborate with one another. It could be argued that these students achieve top 
marks because they are concerned enough about their learning to want to col
laborate, but that would be an over-simplification. As is evident in Tables 7 
and 8, pp. 95-96, many of the less successful students spend as much time on 
their studies as the top students do, with the difference that for the majority of 
the students with lower marks learning is mainly a solitary endeavour. This is 
also true of some of the more successful students.

The following excerpts from the interviews illustrate how the students 
describe their collaboration.

When preparing for the more comprehensive tests, Anders and Erik 
sometimes discuss the subject matter by telephone before the test. In preparing 
for a history test on the First World War, Anders remarks that he called Erik 
the evening before the test:

A:., and sort of went through it all in chronological order and., got it 
straightened out. And then it stuck. But then., both have to., know it 
pretty good first., if you’re going to get something out of it. And you 
both know it [the subject matter] afterwards, too.

Anders says that he turns to Erik in particular when he wants to talk 
about the subject matter because Erik “knows it [the subject matter] most of the 
time”. About his collaborating with Anders, Erik has this to say:

E: The times when you have for example a test on the history of litera
ture.. you have to analyze poems, or the history., you have to give rea
sons and so on., because it establishes the context., the interrelationships 
and so on.
Int: Mmm.
E: In different situations, I usually.. Anders and I usually., we usually talk 
together. Both of us study on our own for maybe two hours and then he 
calls me or I call him., and we go through it all for maybe half an hour 
or an hour.
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Int: Mmm.
E: And then we., then., then you take up things the other has missed, sort 
of. So, you sort of., complement each other.
Int: I see.
E: And we’ve done that maybe four or five times, or more, and it’s paid 
off on tests. Quite a lot.. I noticed that., both of us think it’s.. I think it’s., 
both of us benefit by it and both of us think it’s rewarding and a lot of 
fun.

Anders talks about collaboration as “straightening things out” and Erik 
talks about it as “going through it” and that they “complement each other”. 
Thus their collaboration consists not in reading through the text together or 
quizzing each other on the homework, but rather in comparing general 
frameworks and suggesting interrelationships that will help them to understand 
the subject matter. This description corresponds to how Birgitta, Cecilia and 
Greta talk about their collaboration. I ask Birgitta if they read through the text 
together and quiz each other afterwards, to which she replies:

B: No, it’s more that you., it concerns more., analysis, discussions when 
you’ve already read it through by yourself.
Int: Yes.
B: I think it’s hard to sit down and read through something with someone 
else. I prefer to do that by myself.
Int: Mmm.
B: And to have my own reflections and so on., but it’s more of giving it 
that last finishing touch.

Cecilia remarks:

C: We may just sit and bandy ideas around and so forth./
Int: I see.
C: So that you develop some thoughts and such. I suppose history is the 
most important since [the teacher] often gives us these survey tests. That 
you’ve learnt this and that and then you have to link it all together, and 
then it can be a good thing to have thought it all through and linked dif
ferent things together before [the test].
Int: Mm.
C: And I mean, that’s a very good thing to do together.
Int: Mm.
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C: Because it’s much harder to try to do that by yourself., that’s when it’s 
really tough.

Greta says that she, Birgitta and Cecilia call each other when there are 
any problems or when preparing for tests. I ask her:

Int: When you call each other, do you ask each other things or is it..
G: Sometimes., it can happen. But it’s not really so much asking each 
other things, it’s more that you., you move forward step by step and dis
cuss things.

I have presented excerpts from the interviews to illustrate the concor
dance among the students in their descriptions of how they collaborate on their 
learning. It is not a matter of someone giving information to someone else, or 
of quizzing each other on the homework. All of the students describe their 
collaboration as discussing or bandying ideas leading to a consensus of under
standing. A precondition to collaborating in this way is of course that the stu
dents doing the collaborating have acquired basic knowledge of the subject 
matter. This is evident when Anders talks about his reasons for contacting Erik 
when preparing for tests, as Erik “most often” knows the subject matter and, 
consequently, is also able to contribute to the discussion. Others, like Anna and 
Hanna, and Dagny and Gunnel, describe their collaboration in similar terms, 
but in their case they collaborated more frequently during their first year. A 
reasonable assumption is that the students participating in a collaborative effort 
in the way described here establish a shared discourse for understanding the 
subject matter being discussed.

In accordance with Lemke’s (1990) line of argument, a student may, 
through communication, come to realize and adopt an alternative thematic 
pattern. I believe that this is what has taken place in Olivia’s case.The excerpt 
from the interview with Olivia in the S-class shows the basis on which I inter
pret collaboration on learning as being an important factor in the change in 
her approach to learning.

In the first year she talks about history lessons as “a never ending repeti
tion of dates and kings” and it is obvious that her learning at that stage consists 
mostly of memorising isolated facts. In the second year she is friends with 
Cissi and Elin, and frequently prepares for tests with them. Olivia comments 
on this by saying:

O: Above all, I think history sinks in in a different way if you talk about 
it. It makes a lot of difference. You think “what were we talking about., 
yes, that’s right!”, and then you remember what your chums were talking 
about. It’s something other than what you’ve read yourself./ It’s good be
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cause you’ve always got a different way of looking at things. We., we., as 
sometimes in histor.. in our history tests, all the questions are analytical, 
sometimes [inaudible]., and then it’s good to get different views., on 
things.

As mentioned earlier (see pp. 121-122 and 126) Olivia’s learning has 
changed considerably since the time of the first interview. A suggested reason 
is the tests in history, because she has come to realize that the tests do not 
require knowing a lot of isolated facts. In the second year history is no longer 
a “never ending repetition of dates and kings”. As the above excerpt shows, she 
now talks about her learning as the ability to “weave it all together” (p. 122) 
and that it is possible to view things from different angles. If the history tests 
have indeed served to signal inappropriate learning, a plausible conclusion is 
that collaborating with Cissi and Elin has given her access to an alternative 
way of structuring and learning the subject. With reference to Edwards & 
Mercer (1987), it could be said that Olivia has been introduced into a “pre
existing culture of thought and language” (op cit., p. 157) of which Cissi and 
Elin are already members.

Not all of the successful students in the two classes collaborate. As men
tioned above, Dagny and Gunnel do to some extent but not as explicitly as the 
other students mentioned above. In the first year Anna and Dagny do much of 
their studying together, but this seems to have decreased, as have their social 
contacts in general. Berit collaborates neither with other top students in the 
class nor with Isa, her best friend in the class. Berit gives the following rea
sons for not wanting to study with anyone else:

B: First of all because we maybe., study in different ways, and second of 
all I think it’s very trying if I’m into my thing and someone asks me to, 
like, “could you explain this and this”, and I’m expected to tell., tell them 
instead of., just because I know it already., and then I’m expected to tell 
someone else, and I lose a lot of time so that I don’t learn., the things I 
don’t know.
Int: No, I see.
B: So, I think it takes too much time, if you have to explain to others. On 
the other hand, I may ask someone something, but., it., no.

Berit is categorized in her first year as extremely cue-deaf and as having 
a surface approach to learning. In her second year she changes her learning to 
some extent, but it is reasonable to regard her restrictive attitude towards col
laborative learning in light of her approach to, and conception of, learning. 
Analysing or discussing different interpretations of the subject matter is not 
interesting to Berit, for the simple reason that to her this is not what learning
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is all about. If learning is regarded as a matter of memorising facts, it is 
understandable that collaboration seems like a waste of time that could be used 
more profitably for memorising even more facts. If this line of reasoning is 
correct, it might explain why less successful students, who also tend to have a 
surface approach to learning, seldom collaborate on their learning.

The point with respect to social bonds that I am trying to make here is 
that close friendships, with some exceptions, are generally established among 
the successful students in the class, on the one hand, and among the less suc
cessful students on the other hand. A majority of the successful students col
laborate on learning by discussing general frames for subjects and various in
terpretations and interrelationships within these frames. As a result of collabo
rating, a joint understanding of the subject matter can be obtained, which is in 
accordance with the findings presented by Miller & Parlett (1974) (see p. 27). 
Furthermore, the less successful students do not generally collaborate on 
learning, presumably because the surface approach to learning which is 
characteristic of these students, does not call for discussing or interpreting the 
subject matter. To students who use a surface approach to learning, time is 
better spent on memorising more facts.

It is also worth noting that all of the students refer to the subject of his
tory when describing how they collaborate on learning. The need for collabo
ration in history is quite likely a reflection of how the tests are constructed, 
where the importance of seeing interrelationships and interpreting the learning 
material is highlighted. This is not true to the same extent of tests in other 
subjects, according to the students. The tests in mathematics in both classes and 
the chemistry and physics tests in the N-class require “analysis” according to 
the majority of the students, and some of the students collaborate in these sub
jects as well. A possible reason why collaboration is not more common in these 
subjects is that in the students’ view there is “one and only one” correct 
answer to which they can compare solutions, and so listening to other opinions 
would not be very productive. It should also be noted that generally the 
students are not critical of the history tests. On the contrary, even if they 
regard the tests as demanding more work, practically all the students have a 
positive attitude to assessment that focuses on important aspects of the subject. 
The negative comments come from students categorized as having a surface 
approach to learning or as “indeterminate” (and who do not succeed so well 
on the tests), because they find it difficult to know what kinds of answers the 
test questions call for.
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Classroom communication

Driver et al. (1994) argue that “by participating in the discursive activities of 
science lessons learners are socialised into the ways of knowing and practises 
of school science” (p. 15). Sutton (1992) and Lemke (1993) emphasize the role 
of language as a means of becoming aware of what Lemke calls the “thematic 
patterns” used in school subjects.

One of the questions in this study is if there is a difference in the extent to 
which the students participate in the classroom communication. I base my 
descriptions and categorization in this section on how the students look upon 
their own participation in classroom talk. The students were also asked to com
ment on classroom communication in general and who they consider to be es
pecially talkative or quiet. The biology/science teacher and the history teacher 
in each of the two classes were asked to comment on the extent to which each 
student in the respective class participates in the classroom communication. 
There is practically complete agreement in the two teachers’ judgement of 
which students play a dominant role in the classroom communication and 
which live a more discreet existence in class.

In Tables 22 and 23 below, I give an overview of the S- and N-students’ 
participation in the classroom communication based on statements from stu
dents and teachers alike. I then present the reflections of several of the students 
regarding classroom talk, after which I give a summary. At the end of the sec
tion I also comment on the possible relationship between the students’ descrip
tions of “the good teacher”, social bonds and collaboration in learning, and 
classroom communication.

Some of the students in the study, for example Fia and Henry in the N- 
class and Isa and Fanny in the S-class, would probably be described as on the 
quiet side in any interpersonal context. Speaking as an amateur in these 
matters, I would describe their soft-spoken and modest behaviour as a 
personality trait. But even taking such aspects into consideration, the general 
picture is that the successful students in the study talk more in the classroom 
and the less successful students talk less. Logically, it should really be the other 
way around since students with lower marks most likely do not have the same 
command of the subject matter, and consequently would need to ask more 
questions in order to raise their level of knowledge. This is not the case in this 
study. It could be argued that the students obtain lower marks because they do 
not care enough about school to participate in the classroom dialogue and 
thereby raise their marks. However, this argument is contradicted by the fact, 
which was also one of the reasons for choosing these particular students for the 
study, that all of them (with perhaps one exception) aim at the start towards
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higher education and need a high final average to be accepted at the higher 
education courses of their choice.

Table 22. The S-students’ participation in classroom communication. “Active” 
indicates extensive participation, involving playing a prominent role in discus
sions, answering the teacher’s questions and taking the initiative to put ques
tions to the teacher. “Passive” indicates answering questions when asked, but 
otherwise not participating in classroom communication to any great extent.

Communication

Passive Active
A ver

age
mark

A v e r - 
age 

m ark  
år 3

Cissi X 5.00 5.00
Anna X 4.88 4.90
Berit X 4.88 5.00
Gunnel X 4.75 5.00
Dagny X 4.50 4.70
Elin X 4.50 5.00
Fanny X 4.38 4.40
Hanna X 4.13 4.70
Olivia X 3.88 4.50
Isa X 3.75 3.90
Johan X 3.63 4.10
Lotta X 3.50 3.80
Magnus X 3.38
Rune X 3.13
Susanne X 3.13 3.20
Natalie X 2 . 8 8 3.40
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Table 23. The N-students’ participation in classroom communication. “Active” 
indicates extensive participation by playing a prominent role in discussions, an
swering the teacher’s questions and taking the initiative to put questions to the 
teacher. “Passive” indicates answering questions when asked but otherwise not 
participating in classroom communication to any great extent.

Communication

Passive Active
A ver

age
mark

Anders X 5.00
Greta X 5.00
Birgitta X 5.00
Cecilia X 5.00
Daniel X 5.00
Erik X 4.89
Fia X 4.78
Kerstin X 4.67
Lisa X 4.67
Jenny X 4.67
Henry X 4.56
Inger X 4.44
Markus X 4.44
Olof X 4.30
Nina X 3.89

I suggest that part of the reason why classroom communication is often 
dominated by successful students is that social status between students is based 
largely on a “grade point average perspective” (Becker et al., 1968), and with 
high status comes “the social license to lead” (Solomon, 1992, p. 73). This no
tion is illustrated in the following comment by Johan in the S-class:

J: Before [in compulsory school], somehow it wasn’t such a good thing 
knowing your homework., you were to., it just wasn’t good. But now, it’s 
just the opposite, everybody hopes they know their homework and it’s 
sort of., it impresses everyone if you loiow your homework., the better 
you know it.

As mentioned earlier (p. 107), when talking about social interaction in the 
first round of interviews, i.e., in the first year of upper secondary school, 
none of the N-students mention competition in this connection. This has 
changed by the third year, and several of the N-students can now be catego
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rized as “externalists” in that they see social interaction as a legitimate grounds 
for evaluation.

In social science and history, where verbal competence is an explicit 
grounds for assessment, talk, at least in part, is used to show that one is making 
an active effort to raise one’s marks. Cecilia says:

C: It’s like., [the teacher] says “yes, that was good, but you’re right on the 
borderline, you’ve been a little too quiet during lessons”./ It’s not what 
you say, it’s that you say something., just this, that you’ve been too quiet./ 
Because anybody can.. I mean, the whole class., if someone says some
thing, thirty others repeat the same thing just to have said something.
Cecilia participates in the classroom talk, but says that she does not ask 

very many questions. I ask her why, to which she replies:

C: I don’t know, it’s something I’ve sort of fallen into., not showing that 
you don’t know. I think it’s something I got from home because we’ve 
had our tussles about language and words and so on. When I was 
younger., well, it’s not so strange that I didn’t know a lot of words, but 
my mum and [my older brother] have always had like., a huge vocabulary 
and they’d run me and my dad down if we didn’t know something./., so I 
learnt all the time. Because they., have in a way gone in for it., at home., 
that’s where I show my ignorance./ If there’s something I don’t under
stand, I ask. Because., then I’ve got that knowledge to show outwards.

At home, where the things she says are not constantly being evaluated, at 
least not in terms of marks, she dares to “show her ignorance”; but in school, 
where performance is exchanged for marks, she is more modest in asking 
questions. She comments on Nina as being “brave” because she asks questions 
“as soon as she doesn't understand something”. Cecilia has the possibility to ask 
her questions at home, where she has a good deal of support from her brother 
and from her parents, both of whom have occupations connected with science 
which are the subjects Cecilia occasionally has problems understanding.

In other subjects besides social science and history, the students’ perfor
mance in class is also evaluated, but not to the same extent and not so explic
itly. In the following excerpt from the interview with Greta, the topic con
cerns the generally high results all the students obtain on the biology tests:

Int: It must be pretty hard I guess, to., how does one distinguish between 
those who should receive a four from those who should receive a five?
G: Yes. I guess [the teacher] has to go mostly by what we do during the 
lessons./ That’s.. I would say that is., what makes the difference. Anyway,
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I try to think like that if we’re all very close., on tests, that it’s those who 
are active orally and active during the lessons who., will get a five.

Thus, according to Greta, it is not only in social science and history that 
classroom communication is a means of selecting students for top marks. Her 
perception of the importance of being active during lessons is shared by other 
students. Birgitta, for example, says:

B: It’s like a sort of stage play., there’s no real discussion./ You know that 
the teacher is sitting there writing it down as soon as someone says 
anything and, it really doesn’t matter so much what you say./1 think some 
teachers think you have to fill a quota in order to get a certain mark, 
maybe.

Birgitta adds that being active in class is important for good marks mostly 
in the humanities and the social sciences, whereas marks in mathematics and 
science are based primarily on written tests. This is in agreement with what the 
science and mathematics teachers say, but they also take activity during the 
lessons into consideration.

What I have tried to illustrate with the above interview excerpts is that 
much of the talk in the classroom is prompted by the students’ perception of 
how their comments will be assessed. It is important not to show ignorance, 
especially if one is aiming at higher marks. It seems reasonable to suggest that 
assessment of “verbal competence” or “activity” in class might in fact be an 
obstruction to learning, since it may prevent “genuine” questions, i.e., ques
tions based on a real lack of knowledge and which aim at clearing up miscon
ceptions. It is possible that the teachers are able to keep these different aspects 
of the students’ classroom communication separate, but the important thing is 
really how the students themselves perceive the situation. If they believe that 
they will be assessed negatively if they ask the “wrong” questions, it could lead 
to increasing their ignorance of the subject matter because the questions they 
do ask do not reflect a genuine comprehension problem. Consequently, what 
students say and teachers hear in class are probably mostly the “right” 
comments.

Lisa, who is one of the quieter students in the class, remarks that “it’s the 
bigwigs in the class” who do most of the talking. She comments further:

L: It gets so that some choose nice phrases and nice words., when they say 
something about what they think or what they’ve read in the paper and., it 
sounds very nice and of course, you’re impressed. And of c.. no, but it’s 
okay. And I mean, the teachers are completely struck dumb, too, you 
know. [Said with an obvious ironical glint in her eye]./ You know, they’ve
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got these high marks and they can’t., they can’t afford to lose them., not 
in last term./ Those who maybe don’t expect to attain a 4.8 or 4.9 aver
age, they., can afford to., they can allow themselves to., slip up.

According to Lisa, much of the talk in class is strategic in the sense that 
the students try to avoid revealing their ignorance; she describes questions 
aimed at clarifying the subject matter as “slipping up”. At least the students at 
the very top of the class cannot afford to make such mistakes. The teachers are 
aware of the strategic aspect of the students’ classroom talk. Some of the stu
dents, like Anna, Dagny and Fanny in the S-class, are described by their sci
ence and history teachers as being “strategic” or “good at promoting them
selves”. Teachers are most likely able to differentiate between “strategic” talk 
and “genuine” talk and would welcome genuine discussions and questions on 
the subject matter. The point I wish to make here, however, is that classroom 
communication is partly dictated and restricted by what the students perceive 
to be the consequence of revealing a lack of knowledge. The fear of saying 
something “stupid” in the eyes of the teacher is reason enough to remain silent.

Furthermore, one’s social position in the class affects what one says and to 
what extent one is verbally active. Nina, the “brave” one according to Cecilia, 
says that Kerstin was “teased by some of the guys in the class when she gave a 
muddled answer in chemistry”. According to Nina, Kerstin used to be more 
talkative but “not any more because she gets so nervous”. The teasing consisted 
of some of the boys who were “bigwigs” in terms of marks asking Kerstin in 
an ironic tone to clarify her answer so that they could understand what she was 
driving at. This made her more nervous than ever, with the result that her an
swers became even more muddled. Eventually, according to Nina, Kerstin 
stopped talking altogether. (As mentioned earlier (p. 142), Kerstin was fed up 
with school in the third year. Part of the reason for her discouragement could 
be connected with her social position in the class). I use the example to illus
trate that the dominance of the classroom communication by the successful stu
dents may be something more than their being generally more active in class. 
It may also be that they have the social position and the command of the sub
ject matter to force the others into silence. In the context of the classroom, and 
bearing the theories of Goffman (1959) in mind, it is reasonable to suppose 
that the individual’s actions are dictated by the norms and values of the group. 
In these particular groups of students, where social status is based largely on 
high marks, the implication is, among other things, that poorer marks lead to 
silence.

In the S-class as well the N-class, it is the more successful students who do 
most of the talking, which is noticed by Gunnel:
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G: There’s sort of a gang at the front with marks that are better than the 
marks of those at the back; who ask more questions and make better con
tact with the teachers..

Also Cissi comments on the dominance of a section of the students. When 
I ask her if any of the students are particularly prone to asking questions, she 
replies:

C: You could say that it’s often those., those who you., well, those who 
are considered to be smarter ask a lot./ It’s strange really, but it’s often 
so.... maybe because., they think that if they don’t understand, then maybe 
there are a lot of others who don’t either. But if., if you’ve got low 
marks, you might think you are the only one who doesn’t understand../., 
and also in compulsory school it was the bright pupils., they were the 
ones who asked die questions.

Cissi is described as “sincere” and a “very bright student” by her science 
and history teachers, and they do not consider her to be particularly “tactical” 
or “strategic”. She comments on the dominance of the classroom communi
cation by the brighter students as “strange really”, but remarks that in 
compulsory school as well it was this category of students who talked the most. 
Her explanation of why her classmates with lower marks do not talk as much 
in class corresponds to what they themselves say. Lotta in the S-class is a 
typical example of this group of students.

L: And you get sort of., expectant because they sort of., well, they can., 
are able to say much more than you can./
Int: I see., is it like., do you find it tiresome or..
L: Well, kind of.. I don’t know., you sort of get less., if you know some
thing and you know that everybody else knows it too and some know it 
even a lot more., you get sort of., you feel you sort of../ We fight about 
who’s going to get the question./
Int: Does it bother you., that it’s like that?
L: No, you get used to it./ You do, but I think I have become quieter than 
I was in [7th to 9th grades] I think.

The tendency to talk in class is linked to one’s knowing the subject matter, 
which in turn is linked to one’s social role and degree of self-confidence. Lotta
does not play a prominent role in the social life of the class and she is one of
the quieter students in all her subjects. Even students who enjoy a high social

177



status tend to be quiet in the subjects in which they feel that their knowledge is 
inferior. Gunnel in the S-class says:

G: ..that in subjects where you haven’t kept up properly, you’re more 
quiet, because you’re afraid the questions you want to ask are probably 
very stupid.

Greta in the N-class says:

G: When it’s physics for example, my self-confidence is very low for 
some reason., so I’m always very quiet there".

Even though some of the students who have very good marks may be 
quieter in some subjects than they are in others, the students who do not partic
ipate in the classroom communication are generally those with the lower 
marks. Elin in the S-class will serve to summarise these aspects of classroom 
communication. She is described by her teachers as “bright” and “ambitious”, 
and from having been on the quiet side in her first year in upper secondary 
school she has become one of the more talkative students in the second year. I 
ask her if there are any students in particular who ask the questions in the 
class, to which she replies:

E: Well, there are partly., those who ask incredibly stupid questions., or 
not., well, nothing you ask is stupid, but about things that are irrelevant./ 
But to ask about something that has nothing to do with what we’re doing, 
then that’s suddenly., but., what? Then it’s like, it interrupts what we are 
talking about, and you lose the thread, so it’s mostly a disturbing factor.

Elin says that occasionally someone will ask a stupid or irrelevant ques
tion that “interrupts what we are talking about”. The “we” in her remark most 
likely refers to the teacher and those students who normally participate in the 
classroom communication, which, as pointed out earlier, are the students with 
high marks. When someone else asks a question that perhaps does not fit into 
the theme of the discussion, Elin considers it an interruption that temporarily 
disrupts the classroom communication. If the students who normally partici
pate in the classroom communication and who have a prominent role in the 
social life of the class, show by implicit or explicit means that such interrup
tions are not welcome, it is reasonable to assume that the frequency of ques
tions by the other students will decline.

Summary of the comments on classroom communication
I do not contend that classroom communication is only or mainly a matter of 
tactics and strategy, but I have tried to show that these aspects are present
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within the frame for the instruction. I also believe that these aspects need to be 
considered when discussing classroom communication, perhaps particularly 
under conditions where assessment is based partly on verbal capacity.

The dual functions of language in the classroom—as a means of instruc
tion and understanding the subject matter and, simultaneously, as an aid to as
sessment—creates a number of problems. Some questions cannot be asked be
cause they would expose insufficient knowledge and could thus result in lower 
marks. On the other hand, if questions are not asked in connection with a poor 
understanding of the material, more serious knowledge problems could result. 
This would be the case particularly if the subject matter is ordered hierarchi
cally where parts of the subject serve as the foundation upon which other parts 
are built up. If students do not understand the fundamentals, and do not ask 
questions, aspects of the subject matter become compartmentalized and they 
are forced to learn them unit by unit.

In this context it is doubtful whether it would be meaningful to discuss 
classroom communication as communication between teachers and students in 
general, since what takes place is actually not a general mediation of knowl
edge or exchange of ideas. Individual students probably benefit from what is 
communicated in quite different ways because the communicative interaction 
between teachers and students is restricted to the participating students only. 
The students who participate are generally those with a high general average 
or a high mark in the subject in question; in other words, those who under
stand the subject according to the teacher’s intention. It is reasonable to sup
pose that these are the students who are also best able to understand, answer 
questions, and ask questions themselves, in accordance with the teacher’s in
tention. As a teacher one is dependent on the students’ verbal activity, partly in 
order to achieve a dialogue and partly in order to adjust one’s teaching to the 
students’ level of understanding. If these are the students whose voices are lis
tened to, and if what they say has moreover been filtered so that only the 
“bright” comments are given a high assessment, it is reasonable to suppose that 
teachers get a distorted picture of the general level of understanding in the 
classroom. It is possible that these problems are accentuated in science subjects 
where classroom communication plays a less important role in the instruction 
and where teaching, according to Sutton (1992), often consists of the trans
mission of facts. If classroom conversation in science takes place largely in the 
form of a triadic dialogue, as described by Lemke (1993), it follows that the 
best students are those who are able to present the “one right answer” (op cit., 
p. 55). As a consequence, the students who do not share the understanding of 
the general frame for the instruction or do not know the “one right answer” 
will eventually be disassociated even more from the general structure. In hu
manities and social sciences students are obliged to talk more because it is
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made clear that verbal competence is a grounds for assessment. Even if the less 
successful students are less talkative, perhaps because they play a less promi
nent social role in the class, occasional statements from these students could 
give the teacher a better picture of the level of understanding in the classroom 
as a whole.

If classroom communication is viewed as a stage play, to use Birgitta’s 
term, it is the successful students in this study who play the leading parts. And 
they are probably the ones who influence the manuscript because it is their 
comments that give the teachers the feedback they need to readjust their 
teaching. The less successful students, i.e. those with lower marks, to continue 
the analogy, have the walk-on parts, or perhaps may even be the audience. 
Many of the students who are silent during the lessons are also those catego
rized as using a surface approach to learning and as cue-deaf. Part of the rea
son for categorizing them as cue-deaf is that they do not understand the gen
eral structure, or the teacher’s frame of reference according to which the sub
ject is taught. Students who do not understand the general frame of a subject 
according to the teacher’s intention do not talk in class because they do not 
really understand what the teacher wants to hear. Viewed in this light, cue-deaf 
students could be better termed cue-deaf and dumb3. In failing to signal the 
problems they are having in understanding the subject matter, it becomes even 
harder for them to understand the general structure of the subject if teachers 
and students have a common understanding based on the classroom talk of stu
dents who already largely share the teacher’s frame of reference. The students 
in this study who are already “socialised into the ways of knowing and prac
tises of school science” (Driver et al., 1994, p. 15) are predominantly the more 
successful students who understand the teacher’s intentions and frame for 
teaching.

Concluding remarks on aspects of social interaction 
in the classroom
I argue in this section that there is a connection between the various aspects of 
social interaction described in Chapter 6 and that these aspects are important 
prerequisites for understanding individual learning in the school context.

I begin by commenting on the social bonds among classmates and the stu
dents’ participation in the classroom communication. I then proceed to discuss 
classroom communication and the students’ definitions of what characterizes 
the good teacher, and finish by commenting on collaborative learning in con
nection with what takes place in the classroom.

I borrowed this term from one o f  m y former students a t the Institute o f  Education in Stockholm, L ais Hallin, 
who used it when commenting on these students during a  phase o f  the study.
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Social bonds and classroom communication
In Tables 24 and 25, the social bonds among the students are compared with 
the students’ degree of participation in classroom communication.

Table 24. Social bonds between S-students and the students’ participation in the 
classroom communication. Parentheses around an initial indicates a student 
who, in my judgement, has a weak contact with the other students in the group.

Group of students
Participation in communication

Passive Active

A,H,D,G,(J) 5

C,E,0,(F) 1 3

B,I,(L,M,N,R,S) 6 1

Table 25. Social bonds between N-students and the students’ participation in 
the classroom communication. Parentheses around an initial indicates a student 
who, in my judgement, has a weak contact with the other students in the group.

Group of students
Participation in communication

Passive Active

A,D,E,M,0,(H) 1 5

G,B,C 3

F,I,J,K,L,N 5 1

For additional descriptions of the social bonds among students in the S- and N- 
classes, respectively, see Chapter 6 and Fig. 3 on p. 161.

For both classes the students are grouped as to social preferences on the 
basis of their own statements. There are differences in the strength of the so
cial bonds formed between students. For example, Henry in the N-class seems 
rather loosely attached to the group in which I have placed him here. 
Likewise, in the S-class, instead of showing L, M, N, R and S separately I have 
chosen to place these students in one group.

The composition of the groups reflects, with a few exceptions, the 
students average marks, as mentioned earlier (see p. 165). (Examples of
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exceptions are Olof and Markus in the N-class, both of whom have lower 
average marks but form close social bonds with Erik. In the S-class Johan, and 
especially Olivia, are examples of students who form social bonds with 
students with considerably higher average marks than themselves. Also Berit 
and Isa, whose average marks differ considerably, are close friends.) 
However, the main point of focus here is that top students tend to form social 
bonds with each other and these students also dominate the classroom 
communication. In the N-class, there is a rather fixed group of six students, all 
of whom have lower average marks. All except Nina, the “brave” one, play an 
unobtrusive role in classroom talk. In the S-class the less fortunate students 
with respect to marks live more solitary lives in the class and have friends 
predominantly in other classes or outside of school. None of these S-students 
participate in classroom talk to any great extent. The exception in this group, 
if it can be viewed as a group, is Berit who both talks in class and whose 
average mark is considerably higher than that of the others in the group.

With reference to Goffman (1959), the extent to which individual students 
participate in communication can be understood against the background of the 
rules and norms of the group. High marks are an important grounds for social 
status in these student groups. The top students, by virtue of their high marks 
and being members of the same group, are socially dominant whereas the less 
successful students are reduced to silence.

Classroom communication and characteristics 
of “the good teacher”
Tables 26 and 27 compare the S- and N-students’ participation in the classroom 
communication with how they characterize “the good teacher”.

Table 26. Comparison between the S-students’ participation in the classroom 
communication and how they characterize “the good teacher”.

Definition of 
“the good teacher”

Participation in communication
Passive Active

Well-structured 5

Versatile 5 2

Considerate 3 2

Student M is categorized under both “Versatile” and “Considerate”.
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Table 27. Comparison between the N-students’ participation in the classroom 
communication and how they characterize “the good teacher" .

Definition of 
“the good teacher”

Participation in communication
Passive Active

Well-structured 1 7

Versatile 2 2

Considerate 3 1

Student N is categorized under both “Versatile” and “Considerate”. I have 
not included students C, E and F with reference to the “Considerate” teacher 
because their definition of considerate differs from that of the other students. 
Whereas students C, E and F make direct reference to the considerate teacher 
as one who takes the students’ heavy workload into account, the others refer 
implicitly to teachers who give them “a second chance”, who encourage them 
and bolster their self-confidence.

In both classes the most successful students, who are also the students who 
participate most in the classroom communication, prefer (with a few excep
tions) teachers who structure the subject matter. Those who define the good 
teacher as being well-structured are in fact the only students who refer directly 
to the content of the subject matter and to the teaching. “Versatile” refers to 
the forms for teaching and “considerate” to social interaction and assessment, 
and these characteristics are mentioned predominantly by students with lower 
marks. A possible interpretation of these differences is that students who do 
not play prominent roles in the classroom communication want variation in 
their role of spectator or they want a chance to participate and to be assessed 
on other grounds than the ones presently in force. The best students with re
spect to average marks participate in classroom talk to a greater extent and 
thereby affect the course of instruction. Their main priority is to be given a 
clear structure that helps them to understand the frame characterizing the 
teacher’s line of argumentation and instruction.

Characteristics of “the good teacher”, participation in classroom 
communication and collaborative learning
It is almost exclusively the students with the highest marks who collaborate on 
learning. These students generally use a deep approach to learning and they are 
categorized as such because they reflect on the content of the subject matter 
and organize the learning material to get an understanding of the general 
structure of the subject matter. They seek cues partly in the sense of looking
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for the general structure of the subject matter. I argue that they share a frame 
of reference for understanding subjects at a meta-level in Halldén’s (1986) 
terms. By participating in classroom communication, the students reach a 
common understanding with their teachers and are able to adjust their learning 
and understanding of the subjects to comply with their teachers’ intentions. By 
collaborating on learning they fine-tune their understanding and at the same 
time arrive at a joint understanding of the subject within the group. 
Collaboration, as the students describe it, does not concern studying or reading 
through the material together, but rather comparing the outcome of learning 
in that they check if they have understood the learning material in the same 
way the others have. Even when there is competition among the students, those 
who collaborate on learning benefit by the collaboration because they get an 
understanding of alternative interpretations, in addition to feeling socially 
secure enough to express their views. By discussing with each other and by 
participating in classroom communication in which the preferred teacher is the 
“well-structured teacher”, for this category of students assessment could 
function as feed-back if the students have understood the general structure and 
what counts as a proper explanation according to the teacher.

Students who are weaker with respect to marks more often use a surface 
approach to learning, and for these students there is really not very much to 
collaborate about because learning is by definition mostly a matter of memo
rising isolated facts. To this category of students, there are no alternative in
terpretations or ways of perceiving the subject matter, and consequently there 
is nothing to discuss with their classmates. Nor are they aware that they should 
look for structure in the teacher’s instruction. For them, it is more important 
that the teacher presents facts in as varied a manner as possible, or that the 
teacher is considerate of one’s problems of comprehension. They do not arrive 
in time at a common understanding of the subject matter either outside or 
inside the classroom, nor are they encouraged socially by their classmates. 
Assessment does not give them any guidance as to alternative ways of learning 
because the tests to a large extent seem to demand nothing more than 
memorisation, which is just what these students do using their surface 
approach to learning.

According to this line of reasoning, it is important to understand the 
teacher’s frame of reference and intentions as early as possible because this en
hances one’s possibility to participate in the classroom communication. I now 
turn to the final section in this chapter on results to show what the students put 
forward as being important for success in upper secondary school.
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How to succeed in upper secondary school 
according to the students
It seems appropriate to round off the presentation of the results of this study 
with what the N-students have to say in retrospect, when there is only a month 
left of the final term, about their time in upper secondary school and what they 
believe to be important for success in school. This issue was not discussed with 
the S-students but came to light while I was making a preliminary analysis of 
the second round of interviews with them. Thus, in this section the question is 
treated from the point of view of the N-students only.

There is a double meaning of the words “to succeed” that is appropriate in 
this context: succeeding in upper secondary school allows one to succeed on to 
university courses and higher education. One of the questions I ask in the sec
ond round of interviews in this connection—“What advice would you give to a 
younger brother or sister on how to succeed in upper secondary school?”— 
generates a good deal of feeling on the part of many of the students. Some of 
the students have failed in their own opinion and now believe that they will not 
be accepted to the higher education of their choice. Some of them look back 
upon their time in upper secondary school with negative feelings, as a period 
in their lives they hope to forget as soon as possible since it holds so few pleas
ant memories for them. Others, who have been more successful and now have 
an unobstructed road to higher education, describe their feelings in terms of 
relief that “the rat-race is finally over”.

The following excerpts illustrate some similarities and differences in what 
the students consider to be the most important factors in achieving high marks 
and thereby, by definition, in being a successful student in upper secondary 
school.

To Henry and Kerstin, to succeed one must “study a lot”. Olof remarks 
that it is hard to give general advice, but:

O: In physics, do lots of exercises./., before the national standard tests in 
chemistry it’s the same story, it’s just to do every exercise there is.

Olof is the only student in the study to refer so directly to the procedural 
approach to learning in the science subjects. Among the other students there is 
complete agreement that the important thing is to “start early”, especially in 
the science subjects which are also the main subjects of the programme. Lisa
says:

L: Give it all you’ve got in the first year./ Because then you have the ba
sics and you don’t have to swot up so much in the sec., or., well, you have 
to in the second year, too, of course, but at least not in the third year.

Inger expresses it like this:
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I: Swot up in the first year./ And., keep up during lessons and swot up in 
the first year and you’ll be all right.

Cecilia says:

C: I ’d advise them to make an effort to understand things./ Because it’s so 
much more interesting if you understand it. Uhm.. and try to get right 
into., if you start in the first year., get into it right from the beginning.

Also Birgitta emphasizes the importance of getting an early start. To con
tinue achieving good results, one has to:

B: In the first year, hang in there./ I don’t know if you’ve got to have a 
special sense of humour or something, but I find the rough and tumble 
fascinating. I really find it pretty hilarious.
Int: How do you mean?
B: When there’s a lot of hard work and a lot of strain..
Int: Yes.
B:.. and everyone., before the [national standard test in] chemistry, one of 
us couldn’t keep her food down for two whole weeks and in the last term, 
or whenever it was, one of us had a nose bleed almost every other day be
cause of nervousness., it was sort of, well, I don’t know.

Birgitta finds the whole situation with the heavy workload, the constant 
demands and the ever present pressure to move on as bordering on insanity, to 
her the whole situation is hilarious (and of course she has the marks to see the 
humour of the situation). The above excerpts from the interviews are intended 
to illustrate a view held by virtually all the students except Henry, Kerstin and 
Olof: the importance of making an early start. The above excerpts all refer to 
an early start in cognitive terms. It is important to understand the subject mat
ter to be able to understand latter parts of the subject or of related subjects. 
They refer especially to the science subjects, which is in agreement with 
Ramsden’s (1988, p. 172) description of science subjects as “cumulative., and 
structured”. For example, a poor grasp of the periodic system and chemical 
bonding, which is taught in first-year chemistry, has negative consequences not 
just for continued studies in chemistry but also for one’s possibility to keep up 
with the instruction in physics and biology.

In addition to making an “early start”, virtually all the students mention 
the importance of social aspects. Judging by their replies, some of the N-stu- 
dents could very well be categorized, at least in their third year, as externalists 
in that, in their view, having a good command of the subject matter is not the 
only factor of relevance in the teachers’ assessment. The social position that
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follows with a good knowledge of the subject matter and high marks is also 
important. Inger, who has not succeeded in the way she had hoped, remarks:

I: You can’t raise., if you have the ability but haven’t shown it in the first 
year., by the time you do understand that this it what you should do, it 
may be too late., three years is such a short time.

Similar statements are made by students who have succeeded. In com
menting on the importance both of having a good knowledge of the subject 
matter and of gaining a favourable social position, Daniel says:

D: Work your butt off in the first year./ You make a good impression and 
if you manage it well you get a lot of ideas., but also, if you work your 
fingers to the bone, it won’t be so hard later on. Part of it is getting into.. 
if you force your way in, you won’t have so many problems later on.

By working hard in the beginning, you acquire the knowledge needed to 
“get a lot of ideas”, and at the same time you make a good impression which 
you later can bank on. Cecilia expresses the same thought:

C: It’s also important that the first impression you make on teachers is 
good./ But., okay, it might change but the first impression lasts for a 
while anyway.

The students who, in their own view, have not succeeded, represented 
here by Inger, say that it is hard to get a second chance, which corresponds to 
how they characterize “the considerate teacher”. The students who have suc
ceeded rely on their early good results and what they stand for—knowledge of 
the subject matter and a social position in the class. (Their remarks in the third 
year in this connection are quite similar to what Anna in the S-class says in her 
first year. At least in her case it is reasonable to suggest that her work in upper 
secondary school is in some respects a conscious strategy.)

It is a detail, but possibly one worth noting, that there is a difference be
tween how the students participating in classroom communication and other 
students describe the importance of making an early start in connection with 
schoolwork. The following two excerpts from the interviews will serve to il
lustrate this difference. Fia says:

F: .. and it’s important to pay attention and try to keep up during lessons, 

whereas Erik says:
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E: No; well I really don’t know., there’s so much you could say but it’s all 
just blah, blah, blah, that’s self-evident for sure., to.. I think., some just 
go in for the tests.
Int: Yes.
E: And they miss out on something there... the activity in the classroom.. 
that you should also get involved in the lessons, that’s what I would say to 
him. Okay, tests are an important part, sure, but it’s also about being in
volved in class-work.

Whereas Fia talks about being active in the sense of keeping up, Erik 
stresses the importance of active involvement. Not all of the students playing 
prominent roles in the classroom communication express the same view of the 
importance of active involvement. Anders, for example, expresses himself in 
the same terms as Fia. But the difference between “activity” and “passivity” 
with respect to the classroom communication could be worth noticing. There is 
also a difference between what students say in their third year compared with 
their first. In the first year the students talk about their activity during lessons, 
especially in science, as a matter of paying attention. In the third year the stu
dents who participate in the classroom communication stress the importance of 
being actively involved, possibly in the sense of being able to exert an influ
ence on the instruction. What Erik says above, however, could also signify that 
it is important to be actively involved because involvement is a grounds for as
sessment.

Concluding remarks
To be successful in the upper secondary school, i.e., to achieve high marks, the 
most important factor according to the majority of the students is to work hard 
and to achieve good results early. The importance of making an early start 
refers both to a cognitive aspect and a social aspect. Acquiring an understand
ing of the subject matter early in upper secondary school lays the foundation 
for continued learning.

As for the social aspect, it is important to start early to make a good im
pression on the teachers because, in the opinion of the students, teachers base 
later assessment on first impressions. Bearing in mind the findings in the pre
vious section of this chapter, an early start and good results also lead to a 
favourable social position, which most likely facilitates participation in the 
classroom communication. The successful, talkative students say that it is im
portant to be actively involved in class. The more silent students describe their 
activity in terms of paying attention and keeping up. Active involvement is a 
factor that teachers evaluate favourably and will quite likely have an influence 
on the course of the instruction.
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Summary of the results
A generalized summary of the results is presented in the Figure 4.

N l/S l N3/S2
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Fig. 4. Characteristics o f successful and less successful students in years 1 and 
2 (S-class) and years 1 and 3 (N-class). The arrows signify that students who 
are successful in the first year are also successful in subsequent years. Most of 
the less successful students exhibit the same characteristics from year to year, 
but a few of them drop out or change programmes and a few change their 
learning characteristics and join the “successful” group.
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The successful students in both classes are categorized in year 1 as gen
erally using a deep approach to learning and being cue-conscious. The students 
at the very top of the class show a pronounced deep approach and are cue- 
seekers in that they reflect explicitly on the structure and content of the subject 
and they explicitly adjust their learning to the instruction and assessment de
mands. The only exception among the top students in this respect is Berit in the 
S-class, who is categorized as using a surface approach to learning and as cue- 
deaf, but who spends a considerable amount of time on her schoolwork. The 
less successful students fall more frequently into the cue-deaf category and use 
a surface approach to learning or, for students in the N-programme, a 
procedural approach in the science subjects.

All the students experience a frame-clash which is especially pronounced 
in the science subjects in the first year. Some of the less successful students in 
the N-class quit the class during the first year and switched to other pro
grammes. The reasons for leaving were problems in the science subjects which 
the students describe as “incomprehensible, and not at all like these subjects in 
compulsory school” (or immensely boring, as one student describes it).

The S-students fall more frequently than the N-students into the category 
“externalists” in that they refer to social interaction when describing the prob
lems they encounter in their new situation in upper secondary school, with di
rect reference to the greater emphasis on competition. The enhanced competi
tion restricts the possibilities of some students to participate in the classroom 
communication which is so important to the teachers’ assessment of students. 
The N-students, on the other hand, more frequently describe their new situa
tion by referring to problems with the school subjects themselves, for which 
reason they have been categorized as “internalists”. The N-students see social 
interaction as having an influence on the pace of the instruction but not as be
ing a problem in itself nor as having an impact on assessment These differ
ences between the S- and N-students in the study correspond to the different 
ways in which the students understand the structure of the school subjects and 
the respective role of classroom communication in the sciences and the 
humanities/social sciences. Science subjects are described in terms of being hi
erarchical and having a closed structure whereas humanities/social sciences are 
described as having an open structure that allows some leeway to formulate 
alternative inteipretations. In humanities/social sciences there is an explicit de
mand to participate in the classroom communication in that participation is a 
grounds for assessment. This demand leads to a “competition to talk” as well as 
to voicing alternative interpretations in the classroom communication. In the 
science subjects, particularly in the N-programme, classroom communication 
more often consists of the transmission of facts.
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In years 2 and 3 the general situation is similar with respect to the top stu
dents using a deep approach to learning and being cue-conscious, but there are 
some differences among individuals compared with year 1 that are worth 
noting. In the S-class some of the students have modified their approach to 
learning sufficiently to warrant moving them from the surface approach 
category to the “indeterminate” category and, in one case, to the deep approach 
category. These changes occur in both the science subjects and 
humanities/social sciences. These students are also generally more sensitive to 
cues in year 2. The N-students do not modify their approach to learning to the 
same extent. In the science subjects, one student of the five categorized as using 
solely a procedural approach to learning in year 1 changes to a surface 
approach in year 3. The other four remain in the procedural approach 
category—becoming even more pronounced in a couple of cases. With one 
exception, the students who have a deep approach in year 1 continue to do so at 
the time of the second interview. For some of these students their deep 
approach is even more pronounced in year 2 (S-class) and year 3 (N-class).

Classroom communication takes place predominantly between teachers 
and the more successful students. These students also establish social bonds 
with each other and collaborate on learning more frequently than do students 
with lower average marks. Successful students define the good teacher as being 
well-structured, referring therein to the content of the subject matter. The less 
successful students, in their definition of the good teacher, refer more fre
quently to the form of the teaching, preferring it to be versatile, or to the 
quality on the part of the teachers of showing consideration. Students who 
modify their learning from a surface approach to “indeterminate” or a deep 
approach have collaborated on learning with top-students in the class and par
ticipate in the classroom communication or they have been influenced by the 
other students.
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7. Concluding discussion
The students participating in this study can be generally described as successful 
in their studies in upper secondary school as well as in their earlier studies in 
compulsory school. The majority leave school with a final average mark well 
above the mean. Some are even outstanding. The majority come from well- 
educated homes and practically all have the ambition to go on to higher educa
tion. Both the students and the teachers in the study generally have a high level 
of ambition and this ambition is evaluated mostly in terms of achievement. It is 
not my intention to generalize the results from this study to other school 
classes or other sets of conditions for upper secondary school. The present 
study should be regarded as a case study of students who are successful in the 
school system and the purpose is to describe their learning in relation to a 
specific set of conditions for a specific learning environment. An advantage of 
studying this category of students is that we can most likely disregard the no
tion that the somewhat poorer results obtained by a few of the students in the 
study can be ascribed to a lack of motivation or ambition. All the students in 
this study wished to succeed and they endeavoured, in various ways, to do so. 
My ambition is to try to identify these different ways and to compare how they 
are evaluated in this specific learning context.

What these students share with other students in the same situation is that 
their attendance at upper secondary school serves two functions. Upper sec
ondary school is a place where students learn particular subject matter; at the 
same time, it is a place where the assessment of the outcome of this learning 
determines which of the students will be admitted to the higher education of 
their choice. A high average mark on the school leaving certificate is a pre
requisite for gaining admission to courses of study that have restricted admis
sion. All of the 36 students participating in this study, with possibly one ex
ception, begin their upper secondary schooling with the ambition to continue 
on to higher education. Under such circumstances it is not surprising that they 
give priority to achieving a good mark before developing their knowledge if 
forced to choose between them. Anders expresses this sentiment when he re
marks: “If I don’t leam now I can always leam later. But if I do badly on the 
tests then I’ve had it.” His view is reiterated by others and probably shared by 
all.

In earlier research, teaching situations are described as “an exchange of 
rewards for performance” (Becker et al., 1968, p. 6) in which an understand
ing of how “to navigate the complexities of the classroom” (Doyle, 1979, p. 
196) and of the implicit demands of assessment (Snyder, 1971; Miller & 
Parlett, 1974) are important factors in the students’ success. An issue in this 
study is if it is possible to identify and describe common characteristics of suc-
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cessful students in upper secondary school. Another is if it is possible to iden
tify factors in an educational setting that can account for the well-documented 
problems of many students to understand the subject matter in science. These 
questions are phrased differently but with the same intent at the beginning of 
this report. As stated in the background to the study, teachers sometimes 
describe successful or outstanding students in terms of “having what it takes”, 
which raises the question: “What is it that these students have that others don’t 
seem to have?” Based on my findings in this study, I argue below that what 
successful students have is an understanding of the subject matter that corre
sponds to their teachers’ understanding, together with the ability to express it.

The analysis of the first round of interviews results in a definition of suc
cessful students as cue-conscious and as using a deep approach to learning. The 
less successful students more frequently use a surface approach to learning and 
are categorized as cue-deaf in accordance with the findings of Svensson 
(1976,1977), Miller & Parlett (1974), and others. A preliminary analysis of 
the first round of interviews calls attention to social aspects of the learning 
environment, for which reason these aspects are included systematically in the 
second round of interviews. The general picture that emerges in the analysis of 
these later interviews is similar in most respect to that of the first-year 
interviews. Successful students use a deep approach to learning and are cue
conscious. It is now also possible to add collaboration on learning, a strong 
social position and dominance in the classroom communication to the 
descriptions of these students. General descriptions of the less successful 
students now include a weaker social position and less participation in the 
classroom communication in addition to a surface approach to learning and 
cue-deafhess.

Except in the case of one student, those who in the first year use a deep 
approach to learning continue to do so in the later years of their upper sec
ondary schooling. The majority of S-students who use a surface approach to 
learning in the first year change their learning and sensitivity to cues in the 
second year. In the N-class, however, the learning approach of the less success
ful students remains stable, especially in the science subjects. This finding 
raises a couple of questions. First, why is a deep approach to learning so stable 
from year to year? Secondly, why do S-students change their surface approach 
to learning whereas the N-students’ predominantly procedural approach to 
learning remains stable, and is even strengthened in some cases? Earlier re
search has been concerned with descriptions of approaches to learning (e.g. 
Marton & Säljö 1976, 1984; Marton 1988; Entwistle & Ramsden 1983), con
ceptions of learning (e.g. Säljö, 1979; van Rossum & Schenk, 1984), cue- 
seeking (e.g. Miller & Parlett, 1974), subject structure in relation to individual 
learning (e.g. Entwistle & Ramsden, 1983; Ramsden, 1988; Nespor, 1987),
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and the role of communication in instruction (e.g. Lemke, 1993; Sutton, 
1992). To explain both the stability and the variation found in the present 
study, possible connections between approaches to learning, cue-seeking, sub
ject structure and social aspects of the learning environment are presented.

On the stability of approaches to learning and cue- 
seeking from year to year
The following arguments are summarised in a model in Figure 5 on page 198. 

Successful students
A deep approach to learning is linked to a conception of learning as an inter
pretative process of understanding and reflection. A student who uses a deep 
approach to learning is categorized as such partly because s/he reflects on the 
content and structure of the subject matter and looks for its overall meaning 
(Marton, 1988). In doing so the learner organizes and reorganizes concepts, 
models and theories within the subject field in a way that is intelligible to her 
or him and allows a variety of concepts to be placed in a broader framework. 
An understanding of the general frame may allow the learner to understand 
hierarchical aspects of a particular subject in the sense that the relationship 
between models and examples is recognized. What is achieved through the re
organization and sense-making of the subject matter is an understanding of the 
subject at a meta-level (Halldén, 1986). A prerequisite for reorganizing learn
ing material is that one realizes that subject matter can be rearranged and reor
ganized in a variety of ways.

A reflective approach to learning and an understanding of the subject 
matter at a meta-level allow students also to reflect on the structure, or frame, 
used by teachers in their instruction and assessment For these students cue- 
seeking through communication concerns, according to this line of reasoning, 
not only seeking guidance on what to learn but also on how to learn, regarding 
inter alia the hierarchy and interrelationships between models and examples. 
Assessment provides further cues in the sense that the students get feedback on 
whether or not they have understood the subject matter in the proper context. 
A poor result on tests indicates that the student has not acquired a proper un
derstanding of the subject structure and that he or she must pay more attention 
to the instmction and participate more readily in the classroom communica
tion, assuming that the student has the social competency and self-confidence to 
do so (see Anders p. 91). A good result on tests may give certain advantages 
for future learning, as well as providing some immediate advantages. First of 
all, a good test mark certifies that the student has acquired a proper under
standing of subject’s structure and content and the model of explanation re
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quired according to context. Secondly, it raises the student’s social status in the 
classroom, which is based at least partly on a grade point average perspective. 
Both these aspects are essential if one is to participate in the classroom com
munication. A prominent role in the social life of the class gives the student the 
license to participate in the classroom communication, and understanding the 
structure of the instruction gives the student the opportunity to contribute to 
the interaction by making statements that comply with the teacher’s intentions. 
These students gradually come to dominate the classroom communication and 
it is reasonable to assume that they and their teachers eventually come to a 
shared understanding of the subject matter. Not surprisingly, students in this 
group stress the importance of structure in their definitions of “the good 
teacher”. By forming social groups with each other and collaborating on 
learning, they get the double benefit of a secure social position in the class and 
validation of the group’s shared understanding of the subject matter.

A consequence of cue-seeking, i.e., of looking for a general structure and 
participating in the classroom communication leading to a shared understand
ing, is that it reinforces the student’s initial deep approach to learning. Thus, 
according to this line of reasoning, these students gradually adjust their learn
ing approach to comply with the accepted structure underlying the instruction 
and assessment. It is likely that they are also able to economise on their learn
ing time because they are aware of what they must pay attention to and they 
possess a general framework in which to place new facts. Less time devoted to 
memorisation means more time for reflection. Following this line of reason
ing, it would seem that the students are quite correct in their view that making 
an early start is essential for success in upper secondary school.

This description of successful students’ learning in which the primary 
object of reflection is the structure and content of the subject matter corre
sponds to Biggs’ (1985) description of meta-learning. The students reflect on 
the content and structure of the subject matter, and assessment and classroom 
communication are the means whereby they readjust their learning to comply 
with the demands of the specific context.

Less successful students
The less successful students more frequently use a surface approach to learning 
linked to a conception of learning as the memorisation of isolated facts. These 
students neither understand, nor look for, a general subject structure at a meta
level. By focusing on isolated facts, they fail to develop a framework in which 
to place the facts and thus find it difficult to participate in the classroom 
communication.

Cue-seeking, if at all in evidence, is the search for isolated facts as dates 
or names of mlers or kings or, in science subjects, the definition of terms.
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Assessment results are poorer for these students. On questions requiring only 
the successful memorisation of facts, their results may be quite good, but these 
students may have problems with questions of this kind as well in that they (the 
students) lack a structure for determining the relative importance of isolated 
facts. On questions demanding more than rote-leaming the problems are ac
centuated. Poor results on tests often lead to a loss of self-confidence and pos
sibly also of social status within the group. A weak social role leads to limited 
participation in the classroom communication. In the classroom communica
tion the teachers receive feedback predominantly from the students who al
ready share all or part of their frame of reference. Since verbal competence is 
also a grounds for assessment, remarks from students are continually censored, 
leaving the field largely open for the “brighter” comments. In consequence, 
students who have not understood early on the frame of reference for the in
struction and assessment are gradually disassociated even more from the 
shared understanding between teachers and students.

For less successful students who do not understand the general structure 
and the hierarchy between models and examples, learning eventually becomes 
compartmentalized. Gradually these students come to spend even more time on 
memorising isolated facts because they recognize few, if any, links with earlier 
subject matter and lack a structure in which to place the facts. In a situation 
marked by a heavy workload, this implies an ever-increasing time shortage 
and even less time to reflect on learning and the instruction.

A number of students in the study change their surface approach to 
learning between the first and second round of interviews. Assessment de
mands are mentioned as a factor having an influence on the change in learning 
approach, along with “analytical questions” or history questions “requiring the 
recognition of interrelationships” (see pp. 121-122). Some of these students 
have come to realize that their learning did not comply with the demands but 
they do not see how to change it. An exception is Olivia. Her change from a 
surface approach to a deep approach to learning may possibly be explained by 
the fact that, besides recognizing that her learning does not comply with the 
demands in the history subject where the tests, according to the students, de
mand more than the mere memorisation of facts, she also collaborates with top 
students in the class who give her an alternative conception of, and approach 
to, learning. She also participates more in the classroom communication, and 
by doing so receives additional feedback directly from the teachers.

A consequence of this line of reasoning is that for a student to be success
ful it is important to understand as soon as possible the structure and intentions 
of the teachers’ instruction and assessment. An early understanding of the sub
ject’s structure enables the student to participate in the classroom communica
tion and most likely leads to good results on tests. These factors are intercon
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nected in that good results on tests often result in the student’s attaining a social 
position in the class that facilitates his or her participation in the classroom 
communication, and this participation often leads to establishing a shared 
frame of reference with teachers for understanding the subject matter, which 
consequently leads to good results on tests.

The arguments presented above could explain the stability found in ap
proach to learning between the first and subsequent years of upper secondary 
schooling. It does not, however, explain why some students experience a 
greater frame-clash than others in going from compulsory to upper secondary 
school. Nor does it explain another difference found between the two classes: 
the majority of the students in the S-class who use a surface approach to 
learning in the first year change their approach in the second year sufficiently 
to warrant being recategorized. There is no evidence of a similar change oc
curring in the N-class. I now turn to differences between the two classes in the 
study that may shed light on the frame-clash found between compulsory and 
upper secondary school.
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Figure 5. Stability model. A theoretical model for explaining the stability of 
approaches to learning from year to year, with regard to possible connections 
between approaches to learning, cue-seeking and social aspects of the learning 
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On the variation in the stability 
of the procedural and surface approaches 
of N- and S-students, resp.
Less successful students in both classes use a surface approach to learning in 
social science and the humanities. Science in the S-programme differs in 
structure and content from the science subjects taught in the N-programme. In 
the S-programme only one science subject is taught and it has an educative 
character. In the N-programme the science subjects prepare students for scien
tific studies at the academic level. Considerably greater attention is given, 
therefore, to doing experimental work and exercises. This difference in the 
nature of science subjects in the S- and N-programmes probably explains in 
part the difference in how the less successful students in the two programmes 
learn. In the S-programme the less successful students use a surface approach 
to learning and focus on memorising isolated facts whereas the N-students’ at
tention is directed towards learning methods for doing exercises and calcula
tions corresponding to what has been described as the procedural approach. A 
surface approach is similar to a procedural approach in that the learner does 
not look for meaning and relationships in the learning material. Instead, 
learning facts and doing exercises are regarded as goals in themselves and not 
as a means of acquiring an overall understanding of the subject matter. I sug
gest that it can fruitful to compare these two approaches since both represent a 
similar conception of learning. If so, the question is: why is a procedural ap
proach to learning science subjects among the N-students so stable over the 
years whereas a surface approach to learning among the S-students is much 
more likely to change after the first year?

Science subjects
Science subjects, according to Ramsden (1988), are hierarchical and cumula
tive. Central theories and models form a foundation upon which later topics in 
the subject can, and sometimes must, be built. For example, understanding the 
atom is necessary if sense is to be made of a wide range of topics in both 
chemistry and biology. Another example is behavioural ecology, which would 
probably be incomprehensible without a knowledge of genetics and evolution. 
Teachers are able to scrutinise a variety of sub-topics within the subject matter 
and structure them in such manner as to bring out their interrelationships. To 
the student who has only a shallow knowledge of the subject in question, the 
variety of sub-topics may instead seem like a puzzle of unrelated pieces. For 
example, biology in the Swedish upper secondary school covers a range of 
topics like plant morphology and physiology, human physiology, genetics, 
evolution and ecology. Teachers introduce individual sub-topics in order to
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illustrate an overall theory, such as the theory of evolution. But students who 
are not familiar with the fundamental theory may perceive each sub-topic as a 
separate entity having its own focus and model of explanation. This argument 
corresponds to descriptions of what has been called the learning paradox (see 
Halldén, 1986, also with reference to Bereiter, 1985). In consequence, the stu
dent must understand the fundamental theories or models in the subject before 
the sub-topics can make sense and form a coherent whole. But the fundamental 
theory is based on a knowledge of the sub-topics. What is called for is learning 
in which the phenomena within each sub-topic are satisfactorily explained 
while, simultaneously, an understanding of the sub-topics contributes pieces to 
the puzzle to eventually form a whole.

An aspect of science teaching which may reinforce students’ problems to 
grasp the “whole puzzle” is that the thinking and arguments behind the models 
and theories are often invisible to them. What remains as accepted knowledge 
are hard facts. The teachers’ communication in science classrooms often has 
the function of conveying these facts (Sutton, 1992). For a student who does 
not grasp that the facts are part of constructed models for describing the 
physical world and has not grasped the possible relationships between the sub- 
topics, the result may be compartmentalized learning in which each sub-topic 
is a demarcated unit containing isolated, immutable facts which must be mem
orised. If science instruction is mostly in the form of a triadic dialogue, as ar
gued by Lemke (1993), the students’ role in the classroom communication is 
primarily to fill in the designated gaps in accordance with an underlying 
structure known to the teacher. A prerequisite to participating in the classroom 
communication is to understand what gaps need to be filled in to comply with 
the teacher’s intentions. I would like to add to the picture by arguing that some 
teachers may avoid putting questions to students who seem unable to make the 
“proper” responses out of a sense of solicitude for the students. Teachers are 
not likely to address students who explicitly or implicitly indicate that they do 
not wish to become the centre of attention. The teacher’s solicitude leads, of 
course, to the same consequence: successful students with a high social status 
talk more in classrooms. The point is necessary to make, nevertheless, because 
I believe that the teacher’s actions in this case are dictated by something more 
than the desire to elicit correct answers so that the established course plan will 
not be disrupted. It is quite likely that teachers, perhaps not fully realizing the 
nature of the social roles of students, are motivated by genuine concern when 
they refrain from putting pressure on the less outspoken students in the class.

Another problem that is perhaps particular to science subjects is that the 
instruction is governed by comprehensive curricula that must be gone through 
in a limited amount of time. The constant shortage of time for discussion and 
reflection in upper secondary school may become even more of a problem as
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new subject matter is added to the curriculum. The hierarchical structure of 
the subject matter may have the effect of retaining the “old knowledge” while 
incorporating “new knowledge” in that the former can be perceived as being a 
prerequisite to understanding the latter. An example is the relationship be
tween “classical genetics” and recent knowledge about DNA-technology com
mented on earlier (p. 149). The result is the addition of, rather than the re
placement of, the subject matter to be taught and learnt within the same time 
span. Along with the rapid incorporation into school subjects of knowledge 
from academic disciplines is the inclusion of “citizenship-science”, e.g., envi
ronmental studies. Explanatory models differ considerably if the topic for 
study is the theory of evolution or if it is environmental studies which may 
also include ethical aspects (cf Uddenberg, 1995). Thus, parallel to an increas
ing time-shortage, instruction in a subject may be structured according to not 
one but several frames, requiring of students that they are able to follow which 
of the alternative contexts is/are being used at a particular moment (cf 
Solomon, 1992, Halldén, 1996). Students who use either a surface or a proce
dural approach to learning are likely to lose their way very quickly under such 
circumstances, especially if the relevant frame or frames are not made explicit.

Experimental work functions to some extent as a triadic dialogue if it be
comes a matter of producing the correct answers rather than carrying out 
genuine investigations (Claxton, 1991). Instead of being an opportunity for 
students to understand a scientific method or model by means of a genuine in
vestigation, experimental work may be a little understood procedure involving 
peculiar equipment with strange-sounding names to find predetermined an
swers on questions the students would hardly have asked of their own accord. 
Where experimental work fits this description, there is no link to theory and it 
does not facilitate the understanding of general structure. For Inger (p. 78), 
experimental work constitutes still another isolated aspect of the subject and 
instead of illustrating a theory or a model, it focuses her learning on doing the 
right calculations.

The different aspects of science teaching outlined above may explain the 
stability of the N-students’ procedural approach to learning. The subject matter 
is hierarchically ordered and cumulative, but the students might not have 
realized this fact. Instead, they perceive the subject matter in fragments and 
memorise sub-topics as isolated events. Experimental work does not serve to 
illustrate theories or models but becomes an isolated task. An early 
understanding of how conceptions are linked to one another in a specific 
context would mean that additional facts could be related to the same general 
structure, which is what some of the students in this study have come to realize 
(for example Erik, pp. 133-134, and Greta pp. 135-137). Students having 
problems at the start will eventually have even more problems because they
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must learn each additional fact separately and do not perceive them in relation 
to their earlier acquired knowledge. If the instmction is dominated by a triadic 
dialogue, a plausible conclusion is that the meagre communication does not 
give guidance to students who neglect initially to look for a general structure. 
Their possibility to suggest alternative interpretations is severely limited 
because answers are either right or wrong according to the accepted defini
tions and facts. It would not be farfetched to suggest that students who do not 
understand the general structure of the subject matter or the hierarchical rela
tionship between topics and sub-topics early in their upper secondary schooling 
are likely to focus their attention on the fairly well-defined tasks of doing cal
culations and working through the exercises. In time, this becomes the only 
path to learning open to them besides memorising as much of the subject mat
ter as possible.

Humanities and social science subjects
Instruction in the humanities and social sciences, according to this line of rea
soning, has at least two advantages for students who fail to grasp the general 
structure of the subject matter from the very start of their studies. First, these 
subjects are less hierarchical and cumulative than the science subjects. Of 
course it would be advantageous to understand these subjects at a meta-level 
early on as well, and of course they offer possibilities to link additional facts 
with previously acquired knowledge of the subject matter. But problems early 
on would probably not have such a devastating effect as it does in science sub
jects. For example, it is probably possible to learn a lot about World War I 
even if one has only a shallow knowledge of the Renaissance; but with a shal
low knowledge of atoms and ions one would be completely lost when learning 
about salts. Secondly, classroom communication in the humanities and social 
science differs from that in science subjects with respect to both the time allot
ted and the form of the communication. In the former case, discussions and 
classroom communication are important parts of the instruction and the stu
dents are asked explicitly to give their own interpretations of the subject mat
ter. Even if the most successfiil students dominate this form of classroom com
munication as well, their less successful classmates do participate. When there 
is greater classroom communication and alternative interpretations and views 
are presented, then even the students who are not actively involved in the 
communication may benefit just by listening to their classmates. If subjects are 
less hierarchically ordered and if the classroom communication presents alter
native interpretations, the less active students are more likely to be gradually 
socialised into the frame of reference shared by the teacher and the more suc
cessful students.
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Another aspect of classroom communication is that cue-seeking should not 
be viewed as a one-way act of speech where information is passed on from 
teacher to students. While students seek cues and ask questions, teachers seek 
cues as well. Through classroom communication teachers have the opportunity 
to perceive how the students understand the subject matter and can reorient 
their instmction to the students’ framework for organizing knowledge in the 
subject. A problem common to both science and social science/humanities, 
according to the results in this study, is that because it is the best students who 
do most of the talking, the teachers get feedback mainly from students who 
already understand the subject matter in terms of the general structure used in 
the instmction. This problem may not be so serious in the humanities and 
social science because students in these subjects are asked explicitly to give 
their own interpretations and opinions. If the triadic dialogue is the 
predominate form of communication in science instmction, the students’ 
alternative interpretations may not be noticed to the same extent and thus 
would not be able to affect the course of the instmction. Consequently, the 
pace of the instmction in science is more likely to be geared to the 
performance of the top students who are able to fill in the missing parts. A 
quicker pace of instmction would further reinforce the problems of the stu
dents who lack an overall structure in which to organize the subject matter.

On the role of assessment in approaches to learning
In this study, assessment has been found to function primarily as a grounds for 
setting marks [as is also the case in the compulsory school, Mattsson (1989)]. 
Only in exceptional cases do teachers state explicitly that they use assessment 
also as a means of identifying their students’ cognitive problems. The history 
and mathematics teachers, for example, take into consideration the quality of 
the students’ answers (p. 92, p. 152), and the mathematics teacher keeps a 
record of the points awarded each student on the test questions in order to get 
an idea of the specific problems students are having with the subject matter. In 
general, however, tests are seldom used as an instrument for detecting prob
lems of comprehension.

At the time the data for this study were collected, teachers were obliged 
to assess the students’ knowledge and set their marks according to a relativistic 
marking system that stressed die importance of comparing the students’ an
swers on test questions. Consequendy, the demand for reliability in marking 
probably affects how tests are designed.

The demand for reliability in marking and the limited time available for 
constructing and marking tests, commented on previously (p. 147), are likely 
to lead to a large percentage of short-answer tests that have high reliability and 
require less time to correct.
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Many of the test questions in a variety of subjects can be answered cor
rectly by rote-learning only. Moreover, even for questions calling for essay- 
answers covering broad topics, marks are frequently based on how many 
“correct” facts are mentioned. Students frequently describe problems in 
knowing how much to include in order to produce acceptable answers (pp. 
149-150). Cue-conscious students who use a deep approach to learning 
overcome these problems and gradually leam what to include and what counts 
as a proper explanation according to the teacher’s frame of reference (p. 151). 
Some of the cue-deaf students who use a surface approach to learning do not 
undergo a similar development (pp. 84-85). Others are like Berit (p. 71) who 
simply “writes everything she knows” on questions, and since Berit writes a lot 
and marking is largely based on the presentation of isolated facts, she achieves 
good marks.

I suggest that focusing on memorisation in test questions is not a serious 
problem for students who use a deep approach to learning, other than that they 
perhaps feel that their time is being wasted on nonessentials instead of being 
used for acquiring valuable knowledge (p. 156). What is a problem for these 
students as well for the others, however, is belonging to a permanent 
classroom grouping where all the students generally attain good results on the 
tests. Thus, under the relativistic marking system, mentioning as many details 
as possible in one’s answers may be the difference between being rated at the 
top of the class or somewhere in the middle, (see Table 19 on p. 146). Tests 
that are designed and graded in this way create even more serious problems 
for students who use a surface approach to learning, because they serve to 
further reinforce the surface approach. If a good number of the test questions 
require memorisation only, and if answers are marked largely on the basis of 
the number of facts presented, even in the case of questions which appear to 
require more of the student, then assessment may serve as a signal to students 
with a surface approach that their learning is appropriate even though the 
teacher’s intention may be to stress the importance of understanding the subject 
matter. Consequently, the implicit requirement for rote-leaming could 
influence students to retain their surface approach to learning.

Concluding remarks
To summarise, the successful upper secondary school student can be described 
as one who has at the very start or at least early on in upper secondary school 
acquired a conception of learning as an interpretative process and who uses a 
corresponding deep approach to learning. A deep approach means reflecting 
on the structure and content of the subject matter and seeking cues. For this 
category of students, this means reflecting on and adjusting to the structure and 
aims of the instruction in a given context. By understanding the structure of
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the subject matter, these students are able to participate in the classroom com
munication, and by doing so a shared discourse is established between them
selves and the teacher. Thus, acquiring at an early date an understanding of 
structure and participating in the classroom communication are essential if one 
is to be successful in upper secondary school. This is especially important in 
science subjects with their hierarchical structure and where classroom com
munication, which does not have the same interpretative function as it does in 
the humanities and social science, is of little help to students who do not ini
tially understand the structure of the subject matter at a meta-level.

Let us return to my analogy where learning social science is like partici
pating in a football match whereas learning natural science is like playing a 
round of golf. In a football match one may get a chance to get into the swing 
of the game by monitoring and interacting with the other players on the field 
(unless one has been relegated to the sidelines). In golf a misdirected stroke at 
the first tee might mean that while one is deep in the woods trying to find the 
ball, one’s playing partners have progressed down the first fairway. If one 
tries to catch up without actually knowing the layout of the course or where 
one’s playing partners are, one’s ensuing shots are likely to be fairly scattered 
and the risk of encountering other obstacles is enhanced. In terms of science, 
this would mean that if one gets a poor start and fails to develop a proper 
understanding of the subject matter or the demands pertaining to the particular 
learning context, one can make the best of a bad job by concentrating on doing 
as many exercises as possible.
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8. General discussion
On the frame-clash between compulsory 
and upper secondary scool
In upper secondary school the structure and demands of many school subjects 
differ from those in compulsory school. This makes the transition from com
pulsory to upper secondary school problematic for many students. The find
ings of this study indicate that the problems are particularly acute in the sci
ence subjects of the N-programme. Fifteen of the eighteen N-students in the 
study comment that subject matter is treated differently in upper secondary 
school compared with what they are used to in compulsory school. The less 
successful students in the class (see, for example, Jenny p. 87) find it difficult 
to pinpoint the nature of the difference, whereas the more successful students 
who use a deep approach to learning describe it as a shift from “memorising 
facts” in compulsory school to “understanding principles” in upper secondary 
school. Even the successful students have problems at first in learning to look 
for and understanding these principles and the interrelationships between facts. 
The difference between the two groups of students is that those who use a deep 
approach to learning come to understand the new structure and the new de
mands much more quickly. The reason for this, as I have argued elsewhere in 
this report, is that students with a deep approach to learning reflect on struc
ture and content and try to find an overall meaning in the learning material. 
Cue-seeking on the part of these students, who are aware that alternative 
structures are possible, means that they seek to understand and adjust to the 
particular structure used in the instruction. Students who use a surface ap
proach to learning do not, by definition, search for structure. Learning for 
this category of students is a matter of absorbing facts by memorisation and 
cue-seeking is a matter of trying to understand what facts to leam rather than 
trying to understand what role different facts play in the overall structure of 
the subject.

Most of the students agree, if for different reasons, that it is important to 
“make an early start” in upper secondary school. First, it is important to make 
a good impression on teachers because in the students’ view first impressions 
affect later assessment (see, for example, Anna pp. 110-111, Cecilia, p. 187). 
Secondly, it is important, particularly in science subjects, to acquire a knowl
edge base that will facilitate later learning (see, for example, Cecilia p. 187 
and Daniel p. 187). According to this line of reasoning, it is important to 
“have packed the right suitcase” when leaving compulsory school if one is to 
participate in the classroom communication from the very beginning and 
thereby be better able to discover the overall structure of school subjects in
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upper secondary school. The question then is: what does the “suitcase” that stu
dents take with them to upper secondary school contain by way of cognitive 
and social skills that could explain why some students experience such a diffi
cult frame-clash (Nespor, 1987; Wistedt, 1987)?

Although the object of my study is not learning in compulsory school, 
considering what has characterized the early years of the students’ school ca
reer can help to explain the findings of the present study. The national assess
ment of students’ knowledge in science subjects in compulsory school shows 
that the majority of students have problems understanding how individual facts 
are interrelated (Den nationella utvärderingen av grundskolan (The national 
evaluation of the Swedish compulsory school), 1992 and Ekologi och män
niskokroppen (Ecology and the human body), 1993). There is an ongoing dis
cussion in Sweden on how to evaluate these results (Säljö, 1995), but it is 
probably not too provocative to argue that students have a poor understanding 
of science subjects because the instruction they receive in compulsory school 
consists largely of the presentation of facts. It is sometimes said that the reason 
instruction in the lower grades consists mainly of presenting facts is that the 
students need to acquire a broad range of concepts that they can relate to the 
knowledge they acquire at a later point in their schooling. So, if assessment in 
the compulsory school rewards the memorisation of facts (as the majority of 
students in the present study claim), there is a real risk that students will re
gard learning in the science subjects as requiring a good memory only. And if, 
as Claxton (1991) argues, the question of “why” often becomes “so what” be
cause science topics seldom arise out of the students’ own interests, it is likely 
that many students will not become socialised into the ways of knowing in 
school science. Perhaps the students could rather be described as standing apart 
from an activity that is unintelligible to them, whereby they become unable to 
grasp coherent wholes. If the instruction consists mainly of transmitting im
mutable facts and if assessment rewards memorisation, it could mean that sci
ence subjects, with their hierarchical structure, besides being utterly boring 
from the start, will become gradually more and more unintelligible.

To shed light on the question of what kinds of skills students bring with 
them to upper secondary school, let us return to the remark made by Cissi in 
the S-class (p. 177) that in the compulsory school, as in the upper secondary 
school, it was the “bright pupils” who played the prominent role in classroom 
communication by asking all the questions. There are many descriptions in the 
research of student talk producing “right” answers that comply with the 
teacher’s intentions (see, for example, Bennet et al., 1984; Caravita & Halldén, 
1994; Edwards & Mercer, 1987; Osborne & Freyberg, 1985). Bright students 
are expected to talk most because they are better able to answer the teacher’s 
questions in a way that complies with the teacher’s intentions. If Cissi is cor
rect and it is the “bright” pupils who ask the questions in compulsory school as
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well, it would be reasonable to assume that they do so for the same reason as 
the “bright” students in this study do. That is to say, the student’s participation 
in the classroom communication, which means both answering and asking 
questions, is, according to the line of reasoning presented here, dependant on 
understanding the teacher’s intentions and frames for instruction, which pre
supposes that the student has a deep approach to learning. Even if assessment 
demands focusing on the memorisation of facts, it is reasonable to assume that 
students in compulsory school who use a deep approach to learning, like the 
students in the present study, do not adjust their learning solely in compliance 
with the assessment demands. By participating in the classroom talk, they can 
acquire a shared understanding together with the teacher and thereby acquire 
an understanding of the overall structure of the subjects and the ways in which 
relevant facts are connected. A student who reflects on the structure and con
tent of the subject matter in compulsory school is more likely to understand 
the alternative structures used in upper secondary school. These students thus 
experience less severe problems in their new school situation. Students who use 
a surface approach to learning and adjust their learning wholly in accordance 
with an implicit demand for the memorisation of facts enter upper secondary 
school with a suitcase full of disparate facts. They are more likely to experi
ence a severe frame-clash if their new school situation requires understanding 
how facts are interrelated. A fast pace in the instruction, with little time for 
teachers to identify the students’ problems in understanding the subject matter, 
aggravates the problem.

The arguments presented here call attention to the importance of creating 
a learning environment that will promote a deep approach to learning early in 
the student’s school career. There is reason to believe that conditions in the 
Swedish compulsory school system at the time the data for my study were col
lected were not conducive to creating such an environment. At that time there 
was a change of teachers between the third and fourth years of compulsory 
school, and again between the sixth and seventh years, as described in my brief 
presentation of the Swedish school system in Chapter 1. Instruction in the first 
and second three-year periods of compulsory schooling, i.e. grades 1-3 and 4— 
6, often revolved around thematic studies like “the farm” or “the city”, that 
combined elements from subjects like history, earth sciences and biology. 
There was a radical change in the form of instruction in the last three years of 
compulsory school, grades 7-9, in that thematic studies were often replaced by 
instruction in individual subjects by a specialist in each discipline. It would 
probably not be too far off the mark to speculate that very little collaborative 
planning took place between these three periods of compulsory schooling, es
pecially not between the middle three and upper three years (grades 4-6 and 
7-9). If the teachers’ perception of their subjects and goals for their teaching 
varies from one three-year period to the next, students have to adjust, not to
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one, but to three different frames for instruction in their schoolwork. 
Moreover, many of the textbooks in use at the time of this study were found to 
lack a well thought-out structure. Topics like the human body, for example, 
were repeated at various points throughout the whole nine years of compul
sory schooling, giving the students a chaotic rather than a coherent picture of 
the phenomena under study.

The school situation in Sweden is currently being revised. New curricula 
came into effect in 1995 and a new marking system is being implemented in 
both the compulsory and upper secondary schools. Teacher education was re
vised at the end of die 1980s. The new curricula for science subjects emphasize 
the importance of instruction as aiding the process of looking upon concepts 
and models as theoretical constructions and reflecting on how experiences of 
natural phenomena are interrelated (Kursplaner för grundskolan, 1995 
[Curricula for the compulsory school, 1995], p. 7). The marking system has 
been revised from a relativistic to a goal-related system. Teachers in compul
sory school are now being trained as specialists in their respective disciplines. 
The teacher follows his or her class from grades 1-7 or 4-9 in a system in
tended to facilitate a more homogeneous method of instruction in compulsory 
school. It is still too early for these revisions to have brought about dramatic 
changes in the school system, and teachers trained in the new system often find 
employment in schools where the old organization is still in effect. This situa
tion will change eventually, and it will be interesting to see what impact the 
changes in organization, curricula, marking system and teacher education will 
have on teaching and learning.

In this connection, and with a view of learning in which reflection is an 
important component even in the learner’s earliest years, I would like to com
ment on the work on early childhood education currently being done at Reggio 
Emilia in Italy (see Edwards et al., 1993). The view of children “as rich, 
strong and powerful [and] as unique subjects with rights rather than needs” 
(Rinaldi, 1993, p. 102) has important implications for teaching. At Reggio 
Emilia, daycare centres do not function as a service establishment, but rather 
as “a place that respects children’s right to grow, explore and interpret the 
world” (Rinaldi, pers. comm). Instruction is carried out in a “group learning 
context” (Rinaldi, 1993, p. 103). Based on the children’s observations and 
questions pertaining to a variety of phenomena, teachers and children discuss 
together possible interpretations. Identifying the children’s alternative frame
works for explaining phenomena is an important part of these discussions, and 
teachers act more as “listeners” than “talkers”. Based on an analysis of the 
children’s statements, procedures are devised that allow the children to explore 
for themselves and formulate their own explanations, usually by doing 
“projects” (see, for example, Piazza, 1995). The methods used are observa
tions, experimental work and discussions, to name just a few. Content from

209



both natural sciences and social sciences are included in the projects, thus in
terconnecting a variety of aspects to illuminate particular phenomena. The 
children’s explanations may be commented on, but not by telling them what is 
“right”. Instead, teachers arrange new situations to allow the children to find 
answers for themselves, answers that make sense to them. The children’s ac
tions and questions determine the next step in the instructional process—in
struction does not follow a predetermined route to a predetermined “correct” 
destination. The children’s explanations are accepted in essence, even if they 
differ from established scientific explanations.

Because of limitations of space, I am not able here to develop more fully 
the ideas on pedagogy at Reggio Emilia, even though much more could be 
said. There are many parallels between their work and the ongoing discussion 
in Sweden on how to create a good learning environment in science education. 
Sterner (1995) comments on the similarities between the theoretical back
ground and methods used at Reggio Emilia and Harlen’s (1992) thesis on sci
ence education.

The dynamic model of instruction used at Reggio Emilia is, of course, not 
directly transferable to a school situation governed by curricula and assessment 
demands. However, on the basis of the results of the present study in connec
tion with communicative aspects of instruction, it is reasonable to argue that 
the Reggio Emilia model could be usefully adapted to improving pupils’ 
understanding of science also in more formal school settings. Much of science 
instruction in our schools today is characterized by the triadic dialogue and by 
teaching through the transmission of isolated facts. By replacing this with a 
form of instruction that aims at identifying alternative frameworks, and allows 
ample time for classroom communication and reflection on how to explain and 
understand phenomena, pupils might come to realize that learning science is an 
interpretative process rather than merely the acceptance of static facts. 
Exposing pupils to this form of instruction early in their school careers could 
help them to develop a deep approach to learning by which they would become 
more inclined to look for alternative ways to structure knowledge, in science 
as well as in other subjects.

On learning as conceptual change and 
operating in different domains
The object of the present study is not to show how students understand scien
tific concepts. In the following commentary on the concept of learning as con
ceptual change and context dependency in learning, I refer to the students’ 
descriptions of their learning rather than to their understanding of various 
concepts in school subjects.
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As I argue in the chapter on the theoretical background (p. 24) of this 
study, there is reason to regard these two explanatory descriptions, i.e., con
ceptual change and operating in different domains, as complementary rather 
than as alternatives. As I see it, the findings of this study support such a view.

Posner et al. (1982) describe learning as the gradual adjustment of con
ceptions leading eventually to a change in central concepts, and Vosniadou 
(1994) describes conceptual change as the gradual modification of mental 
models. In Fensham’s (1994) view, conceptual change rarely involves an actual 
change of conceptions, it is more the accretion of information enabling the 
learner to identify context and use forms of meaning and explanation that are 
appropriate to the context. He states further that “addition and revision of 
meanings involves perceiving links between concepts” (Fensham et al., 1994, 
p. 7). According to my interpretation, Fensham’s description comes quite close 
to Caravita & Halldén’s (1994) description of learning, not as the replacement 
of conceptions, but rather as the increase of conceptualizations, and their view 
that learning is to some extent a matter of understanding the appropriate rules 
for learning, understanding, and explaining subject matter in school subjects.

If conceptual change is regarded as the gradual modification of mental 
models, i.e., the ability to identify context and use appropriate models of ex
planation, then this concept is applicable to some of the students in this study. 
Olivia in the S-class (p. 126) and Erik (pp. 133-34) and Greta (pp. 135-137) 
in the N-class, for example, come to see alternative ways to form links and 
connections and in doing so they actually redefine the whole structure of the 
subject matter. A prerequisite to being able to “analyze”, according to Greta, is 
to have acquired the “basic facts” of the subject. This remark from Greta (and 
from her history teacher as well) indicates that a gradual shift of focus in 
teaching the subject has taken place, i.e., from basic knowledge to interpreta
tion and analysis. When Erik, Greta and Olivia describe the change in their 
learning and the corresponding change in their conception of learning, they 
speak about becoming better able to make new connections and form new links 
between different parts of the subject matter.

Greta is an interesting example because she can describe the exact moment 
when her learning underwent a dramatic change. In preparing for a biology 
test in her second year, she decides to ignore the structure given in the text
book and chooses a way to structure the subject matter that makes better sense 
to her. Greta describes “this thing with analyzing and structuring” as a matura
tion process. In a sense she is correct, it is just that the question has nothing to 
do with biological maturity. It is not unlikely that the change in her learning is 
rather more a result of her having become gradually socialised into the spe
cific rules by which the game is played until she is mature enough in her 
learning to choose a structure that is in accordance with the specific context.
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Like the other students in this study, Greta was determined to leave school 
with a high final average in order to gain admission to higher education. Her 
final marks in the first year were good but not outstanding. In the third year 
she had reached the top of her class, achieving the highest possible mark in 
each subject. She participated actively in the classroom communication and, 
perhaps more importantly, collaborated with Birgitta and Cecilia, both of 
whom were successful students in their first year. She used a deep approach to 
learning in her first year as well, achieving a good command of the subject 
matter judging by her marks. (Even though marks may be based on a method 
of assessment that favours memorisation, her deep approach to learning im
plies by definition that she looked for structure and meaning. Thus, I am in
clined to believe that she had, to some extent at least, grasped the overall 
meaning of her subjects also in year 1).

I suggest that what has happened to Greta’s learning in the second year is 
that she came to understand what may be hidden mles and procedures relevant 
to the specific context, partly as a result of talking in class and with her class
mates. She had acquired the prerequisites for restructuring the subject matter, 
i.e. a good command of the subject and the realization that subject matter can 
be structured in a variety of ways. With her previous knowledge of the subject 
matter as a starting point, she was socialised into the frames of reference 
shared by her teachers; she restructured her learning and discovered new con
nections between conceptions and topics. This restructuring phase corresponds 
in some respects to Vosniadou’s (1994) model. If, in the student’s first year, 
there is an enrichment of conceptions and if revision takes place at the level of 
a specific theory, then the likelihood increases that the student’s understanding 
at die level of a framework theory will be restructured as new information is 
added to existing beliefs and as the student comes to understand the frame of 
reference in the specific context of schooling prevailing in his or her second 
year. As, and if, there is a change at the level of framework theory, the student 
is able to build a structure and discover connections between conceptions, 
which facilitates further learning. It is in this sense that learning as conceptual 
change and learning as operating in a specific domain can be regarded as 
complementary and interacting processes, rather than as alternative models of 
explanation.

A reasonable interpretation is that all the students categorized as using a 
deep approach to learning and who participate in the classroom communication 
leam continually by means of conceptual change, in the sense that they contin
ually revise their understanding of the meaning of and links between concep
tions and topics. Cecilia has stated that it is important to see connections (see 
pp. 100-101). As she learns the subject matter she revises her understanding of 
her previously acquired knowledge or, expressed in her own words: “you have 
to discard all the truths you ever learnt before”. She also expects that the ideas
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she currently holds to be true may have to be revised in the future as her 
learning progresses. To Cecilia and other students who use a deep approach to 
learning, there is a constant interaction between one’s knowledge of a topic and 
how that topic is linked to other topics. Taken together, these links form a 
system of thought pertaining directly to the subject and at the same time pro
vide a dynamic frame for understanding new subject matter. Students who use 
a surface or procedural approach to learning are unlikely to experience a simi
lar sense of understanding and meaning because the surface approach, by def
inition, does not take meaningfulness into account. The learning outcome for 
these students is likely to be simply a collection of disassociated facts. What is 
often a problem in school science is that the topics are not taught in relation to 
each other; consequently, it becomes all the more difficult for students to dis
cover the underlying structure. As Pedersen (1992) has shown, using evolution 
as a case in point, instruction in compulsory school may do little to revise the 
students’ prior understanding of individual topics. And yet, in compulsory 
school such topics often call for revised thinking. What is lacking, perhaps, is a 
classroom discussion of how individual topics are interrelated, which would 
give a basic foundation for further learning and explanations. What is needed 
is a well thought-out structure that enables students to make sense of the sub
ject matter, and where each topic included in the subject matter is considered 
in the light of how well it fits into an overall frame of reference for teaching 
and learning that subject. If the purpose of school science is to socialise stu
dents into a way of understanding science rather than to be an instrument for 
sorting students for higher education, then the links between topics and be
tween topics and an overall subject structure need to be explicit and continually 
discussed. The findings of the present study indicate that students who 
understand these relationships and the frame for instruction at an early date 
pull quickly ahead of the students who do not.

A consequence of the line of reasoning discussed above and elsewhere in 
this report is that it would be fruitful in studies on student learning to give 
some thought to the context into which students have become socialised. As we 
have seen in this study, even imperfect answers on tests are sometimes re
warded highly (pp. 154-155). An answer given in the light of a specific con
text may be considered inadequate in the context of established scientific 
knowledge (cf. Halldén, 1996). What is understood as a “misconception” on the 
student’s part could instead reflect the student’s adjustment to the specific 
context, i.e., the structure and content of subject matter as presented by a 
particular teacher to a particular class. When investigating student learning “in 
vitro”, it would be reasonable to give some consideration also to the teachers’ 
understanding of the subject matter and the basic models they use in their 
explanations of various phenomena. It would be interesting, for example, to 
compare two biology teachers who have different outlooks and approaches to
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the subject matter: in the one case a teacher who focuses on understanding 
evolution, and in the other case a teacher with a background in field biology 
who emphasizes the importance of understanding environmental problems in 
creating an acceptable environment for man and other organisms. Imagine 
now that both teachers see a birch tree coming into bloom earlier than others 
of its kind in the vicinity. What the “evolutionist” might see in the blooming 
process is an example of evolution: a cluster of genes has produced an early 
blooming tree, which could be a reproductive advantage and increase fitness. 
What the field biologist might see is an example of how abiotic factors like 
access to water and sunlight increase the rate of photosynthesis, thus producing 
an excess of material to build blossoms on this tree earlier than on other trees 
of the same species. It would be meaningless to argue which view is more cor
rect because both teachers are right according to their particular frame for ex
plaining the event (of course, if the biological theory is revised both might be 
wrong). The point is that they use different frames for understanding and 
explaining biology; and even if the two teachers are governed by the same 
curricula and teach the same topics, it is reasonable to believe that there would 
nevertheless be appreciable differences in their instruction. Since Sweden does 
not currently have a system for national assessment or examination in most of 
the subjects in compulsory and upper secondary school, there is little real 
pressure on teachers to adjust to external demands. Consequently, assessment 
demands and what counts as a correct model of explanation could (and I argue, 
should) differ. I believe there is evidence in this study to show that students 
generally have one specific way of apprehending a school subject. The example 
from genetics (p. 148) is a case in point. Many of the students in the S-class 
commented that mitosis is “fundamental for genetics”. This is true to some 
extent, but I doubt whether I myself would have given the topic as much 
emphasis in my teaching and assessment as the teacher in this study did. This is 
not said in order to criticize, merely to make the point that teachers’ under
standing of school subjects differ, and consequently, so do their teaching and 
assessment.

I agree with Driver et al. (1994) who describe learning in science (and in 
other subjects) as social interaction revolving around shared problems and 
tasks, and as a process of enculturation. The authors also state that:

By participating in the discursive activities of science lessons, learners are
socialised into the ways of knowing and practises of school science (Op
cit., p. 15).

I would like to round off this discussion by commenting that in my view 
it is not just a matter of being socialised into ways of knowing school science 
as such, but rather, as I interpret it and for the reasons given above, of being
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socialised into one variant of school science that fits the teacher’s way of 
understanding the subject. It is also my view that even if problems and tasks 
are shared, social interaction in the classroom plays different roles for the stu
dents sharing the tasks and problems. For some of the students, this leads to 
becoming socialised into a culture of learning, but for others it becomes in
stead an obstacle to further learning. Thus, students who accept and understand 
the subject matter in terms of the teacher’s structure and intentions are able to 
participate in the classroom communication, whereas students who do not 
understand the structure are gradually excluded from the discourse established 
in the classroom.

The relationship between individual learning and the roles and rules gov
erning the social life of the classroom as presented in this study became evident 
while I was making a preliminary analysis of the first round of interviews. 
The course of the study was also altered somewhat to include social aspects of 
the learning environment. Based on statements by the students themselves, 
their classmates and teachers, I was able to pick out with reasonable certainty 
which students played prominent roles in the classroom communication and 
which students formed social bonds with each other. I have made some sug
gestions as to how these social aspects are linked to individual learning and 
success under a specific set of conditions. To test the generalizability of the 
findings of this study, a fruitful continuation of this line of inquiry would be to 
study the same aspects of individual learning under other sets of conditions.

Another fruitful line of inquiry following upon this study would be to in
vestigate classroom communication more closely. Is there really a qualitative 
difference in how successful and less successful students communicate in class? 
Is there a difference in what the students focus on, or how they phrase the 
questions they put to the teacher? Do the successful students focus more on 
general frames and structures and the less successful students on isolated facts?

Still another line of inquiry that would give additional insight with respect 
to the material presented here would be to investigate if, and in such case how, 
teachers differ in their instmction and assessment of the same subject. Do 
teachers teaching the same subject generally focus on the same subject matter? 
Do they use the same models for explanation and the same strategy for assess
ing student knowledge? This remains to find out.
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Appendix 1
Hours per week for each subject in the S- and N-programmes at the school taking 
part in the study.

S-programme
Subject Yearl Year 2 Year 3
Swedish 3 3 3.5
English 3 3 3
Second language 5 5 5
Third language 3 3 0*
History 2 5 2.5
Religion 0 0 3
Philosophy 0 0 2
Psychology 0 0 2
Social sciences 3 2 4
Mathematics 5 3 3
Science 4 4 0
History of art and musik 0 2 0
Art or music 2 0 0
Physical education 2 2 2
Extra-curricula time 1 1 1
Special project 0 0 2
Total 33 33 33
♦Students have the possibility to study a third language as an additional 
course in the third year.

N-programme
Subject Yearl Year 2 Year 3
Swedish 3 3 3.5
English 3 3 3
Second language 5 5 5
History 2 2 2
Religion 0 0 2
Philosophy 0 0 2/0*
Psychology 0 0 0/2*
Social sciences 2 2 0
Mathematics 6 5 4
Physics 2.5 4 4
Chemistry 3.5 3 2
Biology 0 2 3
History of art and music 0 2 0
Art or music 2 0 0
Physical education 2 2 1
Extra-curricula time 1 1 1
Special project 0 0 2
Total 32 34 34.5
♦ Students have the option of studying either philosophy or psychology in the third year. They 
also have the possibility to study a third language as an additional course in each year of the 
three-year programme.
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Appendix 2.

Examples of tests from the N- and S-classes.
The maximum number of points for each question is given in parentheses.

A social science test on democracy and political ideology 
administered to the N-class and the S-class in year 1.

1. Define: a) democracy, b) dictatorship. (2)

2. From which social ideology does each of the following quotations 
come? (3)

a) “The process of reformation may take many years to complete 
and that is as it should be.“
b) “The democratic right to vote makes a person a legal and formal 

member of society.“
c) “If you work to advance your own interests, the interests of

society are often advanced as well.“

3. List three main characteristics of political liberalism. (6)

4. Which ideology stresses nationalism? (1)

5. Explain what is meant by
a. the totalitarian state (2)
b. the dictatorship of the proletariat (2)
c. apartheid. (1)

6a. A constitutional democracy has many advantages. List three advantages 
that you believe are the most important one and motivate your choice.

6b. Constitutional democracies have also been subject to criticism. Name two 
points of criticisms and discuss them from your own point of view. 

(Judgement).

Note: Questions 6a and 6b were graded as “above”, “medium” or “below“ 
average.
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A history test on the Middle Ages administered to the N-class and 
the S-class in year 1.

1. When, approximately, did the Middle Ages begin and end? (1)

2. An earlier view of general migration was that “entire populations 
migrated in great hordes". Give two examples of how general migration

is conceived of in our time. (3)

3. Give three examples of a people who migrated during the 5th and 6th 
centuries. (2)

4. a) Hur far did the Arabian Empire extend from east to west? (2)

b) Where and when was the Arabian expansion stopped by the 
Franks? (2)

c) Name the two self-governed states of the Arabian Empire. (1)

d) Name a capital city in the Arabian Empire. (1)

5. What special advantage enabled the Arabians to become the leading 
trading people? (2)

6. Give two reasons for the Viking raids. (2)

7. What caused the rise of the feudal society? (3)

8. In what European country was feudal disintegration carried the 
furthest? (1)

9. The feudal system was introduced in England in connection with what 
event? (1)

10. Name three improvements in agriculture. (3)

11. Give two examples of circumstances that gave rise to towns in the 
Middle Ages. (2)

12. Describe the social structure of a typical town in the Middle Ages? (3)
a) Who led the government ?
b) What was the town governing body called? Complete the 
governmental pyramid on your own.

13. Give two reasons for the economic stagnation that took place in 
Europe during the 14th century. (2)

14. What was the main reason for the Hundred Years’ War between 
England and France? (2)
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15. Name two emperors who tried to found a new so-called Roman 
Empire. (2)

16. Give three reasons for the Cmsades. (3)

17. Why did the royal power change during the Middle Ages and discuss 
your answer. (4)

18. Give three examples showing that the Church sought and gained 
worldly power during the Middle Ages. (3)

19. Place the following terms in the right context:
a) The Dane Law. b) The Magna Charta. (2)

20. Explain the meaning of:
a) Feodum, b) Privileges, c) Islam. (3)

21. Construct a narrative on trade during the Middle Ages using the 
following questions as starting points:

a) How would you describe the evolution of and changes in trade 
throughout die period.

b) How did the evolution of trade come about?
c) Discuss these events and their results from various aspects 
(economical, social, etc.).

Question 21 will not be graded in points; your answer will be judged as a 
whole.
Note: The teacher commented on the replies of individual students; for 
example, “The question was about trade—not evolution in general", and 
“Includes a number of relevant facts but is lacking in structure".

A science test on evolution in general, the evolution o f  man and 
ontogenesis, administered to the S-class in year 2.
1. Approximately how old is the earth? (1)

2. What was the original composition of the atmosphere? (3)

3. Before life existed on earth a “chemical evolution" is supposed to have 
taken place. What data are there to support such a theory? (4)

4. How was our present oxygen-rich atmosphere formed? (3)

5. How was the ozone-layer formed and what is its importance to the 
evolution of life on earth? (4)
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6. In rough figures, how many years ago did the following take place: (6)
a. our mountain chain [the Skandema] emerged?
b. the Alpes emerged?
c. the four-footed fish [Ichtyostega] crawled onto the land?
d. the LARGE reptiles dominated the earth?
e. the first mammals appeared?
f. the first human beings appeared (Australopithecus)?

7. What characterized Homo erectus? What parts of the earth did he live?

8. What is the type of human being who lived in Europe from 30 to 100 
thousand years ago called? (1)

9. They were overrun by a more modem form of human being. What is 
he called? (1)

10. Explain what is meant by “the biogenetic principle" and give an 
example of an event that supports it. (3)

11. What is meant by (4)
a. a malignant tumour
b. a benign tumour.
c. metastasis.

12. In the very young embryo three layers (germ layers) can be distinguished 
from which all the organs of the body are differentiated. Name the layers, 
and give examples of organs that originate in each layer. (6)

A biology test on cell biology, digestion and respiration 
administered to N-students in year 3.

Questions 1-9: Draw a ring around the correct alternative.
1. Glycolysis (1)

- occurs inside the mitochondria
- occurs anaerobically
- occurs in the cytoplasm
- requires a net consumption of ATP

2. Pyruvate from glycolysis (1)
- is changed aerobically by yeast to alcokol
- is changed anaerobically in our muscles while giving off C02
- is changed aerobically to acetyl coenzyme A
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- is changed if required to pyroxidine (B6-vitamine)

3. Pylorus (1)
- is a deficiency disease caused by a shortage of pyroxidine (B6)
- is an enzyme that breaks down proteins
- is a name for the ring-shaped muscle in the lower part of the 
stomach
- is a carcinogen resulting from grilling food over an open fire

4. Diabetes (1)
- is caused by the production of too much insulin
- may cause unconsciousness, at which time the smell of acetone may 
be present
- may be treated by increased an intake of carbohydrates
- may give rise to hepatitis

5. Which of the following vitamins is/are fatsoluble (1)
- Vitamine B12
- Vitamine C
- Vitamine K
- Vitamine A

6. Which of the following enzymes break down carbohydrates? (2)
- Lipase
- Lactase
- Maltase
- Peptidase

7. Which of the following enzymes break down proteins? (3)
- Trypsin
- Peptidase
- Amylase
- Pepsin

8. Which of the following enzymes are present in pancreatic juices? (2)
- Amylase
- Sucrase
- Lipase
- Pepsin

230



9. Which of the following enzymes is/are present in the intestinal juice?
(2)
- Maltase
- Lactase
- Amylase
- Lipase

10. In which part of the digestive system does absorption of the following take 
place? (2)
a. Nutritive substances?
b. Water?

11. Where is bile produced and what is its function? (4)

12. Describe transamination and name its function? (4)

13. When and how does deamination occur? (4)

14. How are our lungs constructed and what is their function? (7)
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The focal point for this thesis, Joint discourses or disjointed courses: A  
study on learning in upper secondary school, is whether learning and 

ways of understanding subject content and structure differ between suc
cessful and less successful students—i.e., in terms of their high grade 
point average. A second issue is whether different subjects and disci
plines—i.e., science (N) on the one hand and humanities/social sciences 
(S) on the other—make different demands on students.

The empirical material consists mainly of interviews with a total of 36 
students in two classes at two periods in their upper secondary school
ing. Additional data were gathered from interviews with the students' 
teachers.

Bengt-Olov Molander finds that successful students generally have a 
deep approach to learning and are pronouced cue-seekers. This enables 
them to adjust their learning to the teacher's way of structuring the sub
ject matter and to take a dominant role in classroom communication, 
eventually etablishing a joint discourse with the teatcher. These charac
teristics are very stable between years.

Less sucessful students, on the other hand, more frequently use a sur
face or procedural approach to learning. They are less sensitive for cues, 
do not adjust to the structure of the subject matter as presented by the 
teacher and do not partcipate to the same extent in classsroom communi
cation. However, S- and N-students differ as to the stability of these char
acteristics.

A majority of the S-students who use a surface approach in the first 
year change to a deep approach later in their shooling, whereas the pro
cedural approach of N-students tends to remain stable. The author con
cludes that this difference in stability can be explained by differences in 
subject stucture and form of instruction between the S- and N-pro- 
grammes.

Joint discourses or disjointed courses is important reading for gaining in
sight into how individual learning relates to social aspects of the learning 
environment.
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