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To The Swedish Research Council
Committee for Educational Science

A panel of international experts was appointed in April 2005 by the Com-
mittee for Educational Science to evaluate research in didactics for the sub-
jects Swedish, mathematics and natural science. The evaluation covers pro-
jects undertaken with financial support from the Swedish Research Council
during the years 20012003 and is based primarily on written progress re-
ports from the project leaders of the projects evaluated.

The present document reports the findings and recommendations of the
expert panel, which hereby considers its task completed. In accordance with
the panel’s terms of reference, its members accept full responsibility for this
report.

April 2006

Ole Bjorkquvist Froydis Hertzberg Elke Sumfleth
Professor Professor Professor
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BY RESEARCH AREA
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Cerratto  Teresa The use of language technology for writers in
the context of learning Swedish as a second
language

Einarsson Jan National graduate school in Swedish with a
didactic orientation

Englund  Tomas Conversation on literature within the Swedish

Hultin Eva subject in upper secondary school (part of the
project Education as deliberative communication
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Eriksson ~ Anders Rhetoric as pedagogy: Rhetorical theory and
practice as means to the communicative goals
of Swedish schools and universities

Erixon Per-Olof Genres in transition - aesthetic writing practices
in upper secondary school

Jansson Gunilla Collaboration and development within hetero-
geneous student groups

Kareland Lena Gender perspective on literature for children
and young adults in education
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AN EVALUATION OFCES PROJECTS
IN THREE FIELDS

By Professor Ole Bjorkquist, Professor Fraydis Hertzberg
and Professor Elke Sumfleth

Introduction

Subject didactics (dmnesdidaktik) can be seen as a subcategory of educa-
tional science. It can be placed between specific content knowledge and ge-
neral educational theory, and typically it has a school subject as its point of
departure. A popular way of explaining this field of research is to say that it
deals with the what, the how and the why of teaching a particular subject:
what is it about, how is it (or should it be) taught and learnt, and what is the
rationale for the educational decisions taken? There is also a who: what are
the needs of the learner? These questions can be dealt with in a historical or
a contemporary perspective, and they can be treated more or less descripti-
vely or prescriptively. A particular school subject may be taken for granted,
but it may also be critically analysed and even questioned, as may its content
and its methods for teaching and learning. In short, subject didactics can
be explained as “all those reflections which can be connected to a subject
and to the teaching of that subject and which can provide an enhanced un-
derstanding of the character of the subject, of its rationale, and of how the
subject can be learnt, taught and developed”.

Embedded in this rather critical and explorative attitude to the field there
is also a more instrumental approach, where the immediate aim is to im-
prove teaching and learning in a particular subject. In that case the whats
and hows will predominate over the whys, and there will be expectations of
results in the form of suggestions and advice. In the case of the programme
administered by the Committee for Educational Science (CES), one of the
criteria for grants is that each applicant should indicate the project’s “signi-
ficance for teacher education and/or the teacher profession”. Thus, report
no. 5 from the CES (Aasen et al. 2005) defines the goals of science financed
by the CES as threefold: analytical, critical and constructive. The research
undertaken should analyse conditions and challenges in the field of educa-
tion, it should discuss these problems critically, and it should create a basis
for suggesting certain solutions to them. Against this background, the CES
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report ends by making a distinction between basic educational research
(which may well have the aim of being applied) and interactive sector re-
search (involving both research and development, for instance action re-
search). On the basis of such research, the CES has a responsibility to follow
up and evaluate change.

In this perspective there are a great many expectations with regard to the

results of subject didactics research:

¢ They should improve the quality of teaching and learning at schools, uni-
versities or other educational institutions, leading to a sustainable deve-
lopment of competencies.

¢ They should clarify subject-specific sources of difficulties in learning and
ways of overcoming them.

* They should provide a basis for the development of tasks and learning
environments, including the use of new technologies.

¢ They should deepen different kinds of literacy for all kinds of students.

e They should have a positive effect on general interest in the subject and
on recruitment into further study of it.

¢ They should improve pre-service and in-service teacher education.

But research in the field of subject didactics is young, and there are far more

questions than answers. Furthermore, expectations tend to be too ambitious

to be fulfilled. The goals for individual research projects have to be limited

contributions to the search for answers to the questions, for example:

¢ improving the description of situations where learning takes place,

e testing theory-based hypotheses with regard to improvements in teaching,

¢ influencing interest and understanding through different kinds of group
processes,

e investigating critical conditions for learning using interactive technologies,

e analysing effects of out-of-school learning,

¢ developing specific tasks and learning environments professionally,

e evaluating new conceptions and examples of best practice.

To the extent that basic analytical research occurs, it may be characterized
as a search for new ideas and improvements to theory that have a potential
to contribute to the solution of problems, with no immediate attempt to
implement them. Depending on the research methodology, the results of
such research may require further interpretation before they can be imple-
mented in classrooms or in decisions relating to educational policy.

Subject didactics is closely connected with teacher education, and the-
refore much of the research conducted relates to this phenomenon in the
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context of university teaching and research. The same is true of the whole
field of educational science. In order to consolidate subject didactics within
educational science at the university level, high quality research relating to
teacher education is most important.

Methodology

The project reports submitted describe research that rests on theory and met-
hods drawn from general curriculum studies on the one hand and disciplines
such as sociology, psychology, philosophy and history of education on the oth-
er. However, these disciplines do not have an autonomous function, but serve
as tools for describing and analysing the research topics as such. Although
a topic itself might belong, for example, in the field of natural science, the
research methods utilized may be taken from social science (e.g. classroom
observation and interviews) or from the study of languages (e.g. discourse
analysis). The methods used are also dependent on the methodological tradi-
tions within the different subjects. From one angle, subject didactics can be
characterized by its eclectic attitude to research methods, from another, as a
true example of a fruitful convergence of different research traditions.

For the purposes of this review, it seems worthwhile to focus on descrip-
tive research, in which existing conditions are paramount, and prescriptive
research, in which the primary focus is on possible implementations. The
borderline is not sharp, however, and a specific research project can exhibit
characteristics of both types.

Descriptive research projects tend to describe teaching aims, characteris-
tics of students and teachers, subject-specific learning processes and class-
room interactions - in short, they provide empirical analyses of situations
relevant to learning. They may be qualitative or quantitative.

Prescriptive research is generally focused on the evidential basis for the
shaping of an educational reality. This involves both the decisions to be ta-
ken by teachers in their classrooms and broader decisions about educational
policy. Some of the evidence may be based on direct interventions (inter-
ventive research), some on evaluations (evaluation research). Prescriptive
research projects can be qualitative or quantitative.

It is also useful to identify research in which the means of implementing
new ideas is itself in focus. Developmental research (design research) invol-
ves the theory-based development of educational conditions or environme-
nts, including validation of the efficiency of implementation. A well-known
example is action research. (It should be noted that developmental work as
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such is generally not regarded as research. Some kinds of developmental
research may also be seen as prescriptive research — there is no general agre-
ement on this.)

The different kinds of subject didactics research are also interrelated in
the sense that one kind of research may serve as the starting point for an-
other. This may occur, for example, when research results generate new hy-
potheses or open up completely new research questions.

Among the research projects reviewed here, there are elements of each
of these kinds of research, perhaps with the exception of basic analytical
research. There is, however, an imbalance in favour of descriptive work, or at
least work that is too strongly dependent on the specific conditions studied
for more general implementation of the results to be possible. This does not
preclude interest or relevance, however, which is more dependent on the
particular research question explored than on the form of the research.

Research questions

The starting point for each investigation may be a detailed analysis of the
theoretical base and of existing research results, in order to determine open
questions, deduce hypotheses and set out reasons for the study. The first
step may be a theory-driven definition of the main aspects which should be
analysed or with which the investigation will deal. However, one might also
start by asking questions like: “What happens when...?”, “How do students,
teachers, researchers or others react to...?”, “How do students approach the
learning environment?”, “How can we further develop...?” or “How do science
teachers develop...?” Such studies are not really testing hypotheses, but have
an exploratory, qualitative approach, aimed first and foremost at understan-
ding a process. Many of the CES projects could be assigned to this category.
Irrespective of the character of the research question, it is important that
it is “researchable”. It must be possible to imagine that the project in ques-
tion, with the methods that have been chosen and on the basis of the data
collected, can come up with answers of some kind. This has been a major
concern for the evaluation panel when reviewing the project reports.

Contributions to the field of practice

One of the main goals of the CES programme is to build a bridge between
research and professional practice. All project leaders have therefore been
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asked to indicate how their projects contribute both to the scientific field
and to the field of practice. The answers to this question vary considerably.
In general, several problems arise. Often there is a lack of symmetry bet-
ween the specific research questions and the results, which again is a conse-
quence of the very general nature of the research questions. Although the
results might be interesting, it is difficult to see whether they correspond to
the questions posed at the outset. This is most evident when it comes to the
question about the contribution made to the scientific field.

As for the question concerning “significance for teacher education and/or
the teacher profession”, some interpret it as a matter of dissemination. In
general it seems to have been more difficult for researchers to make state-
ments about the contribution of their work to practice than about its con-
tribution to the scientific field.

Background in research related to the research
questions addressed

In many (or even most) of the research reports, there is ample evidence
that the field of research is familiar to the project group from previous
work. However, regarding “the status of the field of research”, meaning
theories in current use, open or well-researched areas etc., which can be
seen as an international benchmark, there is noticeable variation. Some
reports completely omit such information, giving the impression that the
starting point for the research is primarily defined by the previous activi-
ties of the research group. (There is, of course, reason to believe that the
information may be provided, at least in part, in the text entered with the
applications.)

Clarifying the starting point in terms of the status of research in the pro-
blem area studied would seem to be an essential component of a research
report, particularly in order to substantiate any claims regarding the novelty
of the results. The project group should provide evidence of their know-
ledge about what their contribution to scientific knowledge really is.

In educational science, an interdisciplinary arena in which many ap-
proaches meet, some researchers may not be familiar with studies that are
related to their research project but may have had a different starting point.
As an example, subject didactics may not be considered an altogether new
field of research, in that some of its research questions have in fact pre-
viously been studied in depth under different disciplinary labels.

12 INTERNATIONAL EVALUATION OF DIDACTICS - SWEDISH, MATHEMATICS AND NATURAL SCIENCE
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To the extent that such unfamiliarity is due to the personal backgrounds
of the researchers, it is understandable. Nevertheless, there is reason to
pay attention to the established ability of the research groups to do re-
search in the problem areas they have chosen. This can be documented,
for example, by earlier, related research reports at an international level
by individual members of the group or careful reviews of such research by
others, supplemented with information that brings out the methodologi-
cal qualifications of the group to carry out their research. Of course some
allowance should always be made for new individuals entering the field
with fresh ideas.

The research groups include a fairly large number of doctoral students.
The comparatively small number of experienced researchers (in subject
didactics) reflects the situation in Sweden as a whole. Although it is diffi-
cult to define an optimal size for a research group, such a group is, in general,
more functional if it is less dependent, for example, on one leading indivi-
dual who may have other commitments.

Another kind of balance has to do with background knowledge of the
subjects (Swedish, mathematics and natural science) versus documented
knowledge of the relevant educational reality. This balance appears to dif-
fer somewhat in the different subjects, with some project groups showing
relatively few links with practice.

Funded projects in relation to other projects

Applications for support have been made for limited projects. In some cases
such a project is part of a more extensive one, with other kinds of support
coming into the picture. It would have been helpful to see which parts of
the wider project have actually advanced as intended, for example if pro-
gress in one part has taken place at the expense of another. This has to do
with the fact that researchers may be engaged in parallel projects, with li-
mited time available to carry them all out. There is a need for greater clarity
about the actual time spent on each project, especially if progress has been
slower than expected.

There also seems to be a need for better clarification of what constitutes
the research group involved in the project, as opposed to the group of re-
searchers forming a particular research environment (department etc.). In-
dividuals belonging to a group of persons who normally collaborate should
not have been listed as belonging to the project group if they have made no
visible contribution to the project.

INTERNATIONAL EVALUATION OF DIDACTICS - SWEDISH, MATHEMATICS AND NATURAL SCIENCE 13
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The project reports received include statements about international coo-
peration. This is described as having taken place at various levels - invited
guests, attendance at conferences, networking, documented formal coope-
ration etc. Some of these activities may not be seen as “cooperation”, in
that work has not been done by partners towards a common goal. On the
other hand, some projects can be seen to involve a considerable amount of
interaction at the international level — with clear benefits for the progress
made — simply by linking international experts to them as “experts”. In
subject didactics, this partly makes up for the notable lack of professors in
Sweden.

Statements concerning plans for the future

In the instructions for their research reports, the project groups were not
asked for details of their intended contributions to continuity in research
related to the problem area. This would require a perspective that goes
beyond that of an individual project, but it would be informative as re-
gards existing visions, and could thus lend an additional dimension to
the assessment of the project’s results, as a contribution to progress on a
longer-term research plan. Intended or potential implementations of the
results of the present project may (or may not) be incorporated in such
a vision. Providing a vision of one’s subsequent research activities is of
course not a commitment, but it would be helpful in assessing the poten-
tial long-term effects of the project within the scientific community, as a
basis for educational decisions and in the form of actually initiated deve-
lopmental projects.

The research reports provide several instances of fruitful cooperation
between different academic departments. To the extent that this reflects an
increase in cooperation in research, it can be seen as a healthy development
towards functional research groups with greater continuity.

The research reports give evidence of an imbalance in the types of re-
search supported and conducted. Steering more research into underrepre-
sented kinds requires a reasonably good picture of active research groups
in the near future and their respective research interests. The reports sub-
mitted provide part of that picture, but it would be even more helpful if
the researchers were invited to state their visions for the near future more
explicitly.
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AN EVALUATION OF CES PROJECTS IN THREE FIELDS

Comments on the mathematics projects

2001-5503
Gunnar Berg: History of mathematics in education

The historical development of mathematical concepts is influential in the
shaping of teaching and learning units in mathematics. Concepts relating
to infinitesimal processes, the objects of study in this project, are central
elements in mathematics. The project is thus well focused, but the connec-
tion between the development of the concepts and other variables charac-
terizing educational reality is less fully developed.

There are no obvious complications in the choice of research methods.
They have an emphasis on the scholarly study of historic documents.

Good personal connections have been established with international re-
searchers in the field of history of mathematics. There is little evidence of a
linkage to mathematics education research in general. The project work is
at the frontier of research within this speciality, but the impact on educa-
tional science in a broader sense is likely to be limited. The contribution to
practice is likely to be indirect — the results of the present project can serve
as starting points for later developmental research projects, if initiated.
There is reason to view the theme of the project as lying outside the “core”
of educational science. The project seems to be advancing very well.

2001-3907
Gerd Brandell: Gender and mathematic

There are a variety of gender issues related to mathematics education, and
this project covers some of these issues, with an emphasis on perceptions of
mathematics as such. This is central to recruitment to the field, although a
wider study would include other aspects, the influence of which may be of
comparable importance.

The research design is described in detail and is well suited to the problem
investigated. The variety of methods of data collection reflects the need not
to reduce the complexity of the issues. The conclusions are drawn with care.

Since Swedish research on gender and mathematics is generally conside-
red to be at a high level, the question of international links is partly one of
leadership in the field. The connections and studies quoted represent inter-
national research at a comparable level.

Regarding contributions to the field of educational science, the new
theoretical knowledge generated appears to be limited, owing to results
which so far have been difficult to interpret. The analysis is not yet com-
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plete, how-ever. As for contributions to the field of practice there is, in
line with the research questions addressed by the project, an obvious app-
licability to recruitment to the higher study of mathematics and to dif-
ferentiation in the treatment of boys and girls in mathematics education
in general.

The collaboration achieved among the group of researchers involved in
the project, representing different universities, appears to be a fruitful out-
come.

Funding of the projected has ended, but the work has not been comple-
ted. The conflicting findings constitute a challenge for further research.

2002-3342
Annica Gullberg: The progression of pedagogical content knowledge
during teacher training programme in science and mathematics

This project has as its starting point the development of a tool to monitor
teacher education programmes. The work is primarily empirical, however,
applying the tool to various kinds and stages of teacher education in science
and mathematics. Its aims are very ambitious.

The theoretical framework is a modified model for the structure of peda-
gogical content knowledge. It is being used in conjunction with particular
research methods (e.g. phenomenography) for the study of certain aspects
of that knowledge. Basically the overall research design is very flexible, al-
lowing quite different types of empirical studies to be carried out by indivi-
dual researchers.

The project links a North American perspective on teacher knowledge
to teacher education in Sweden. In relation to the otherwise dominant Eu-
ropean “didactic” perspective, this invites interesting theoretical questions,
the study of which is not part of the project. A number of personal links
exist with international researchers.

Although the direct results of the project consist of fairly isolated in-
dividual contributions to knowledge in science and mathematics (teacher)
education, the framework itself merits further theoretical development and
critical scrutiny.

With regard to contributions to practice, it is very likely that the project
will affect teacher education in Sweden, at least within the sphere of in-
teraction of its participants. There is, however, little explicit indication of
how it will be followed up beyond the completion of the partial studies now
being carried out.

The project seems to be progressing according to plan, apart from a shor-
tage of students in science and mathematics.
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2001-3766

Bo Johansson: Mathematical symbols and concept formation in mat-
hematics. A study of the development of some mathematical concepts
during the early school years

The studies undertaken in this project constitute a well-focused contribu-
tion to scientific knowledge about mental representations as a basis for pro-
cedures in elementary mathematics. It attempts to compare the effective-
ness of different representations of numbers in the teaching and learning of
mathematics. The project thus concerns one of the pillars of mathematics
education, but it takes its starting points in hypotheses that may be open to
debate. It is claimed, however, that the logic of the reasoning is supported
by empirical results that precede the project itself.

The study has gathered evidence in the form of empirical results, both
cross-sectional and longitudinal, concerning young children’s use of num-
bers under various conditions. The data are drawn, for example, from in-
terviews and studies of problem solving in arithmetic. This is a convincing
strategy, particularly when structural modelling methods are applied.

Although the theoretical basis is well developed, it includes relatively few
references to international research results, and there is a tendency to overem-
phasize the novelty of the approach, with insufficient consideration of simi-
larities and possible common elements with other theoretical standpoints.

The study involves new elements of theory, but when subjected to wider
scrutiny they are likely to need further clarification. The rather sketchy pic-
ture of “constructivist theory” having specific implications with respect to
representations will be disputed.

The design of the project takes into account implications for practice. If
the outcomes of the empirical research, some of them yet to come, lend sub-
stantial support to the approach taken in the project, it is certain to affect
the teaching and learning of mathematics at the elementary level. Mention
is made of a future widening of the scope of the project to include elements
of theory that might be neglected in the present approach.

The project is a structurally appealing and worthwhile contribution to
the field of educational science, taking on difficulties relating to both theo-
retical and empirical knowledge.

2001-5555
Johan Lithner: Meaningful or meaningless school mathematics: The
ability to reason mathematically

A focus on difficulties in learning mathematics is a central justification for
engaging in mathematics education research in general. It makes a variety
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of problem statements and types of study relevant, as in this project. The
selection is based on individual research interests, although there is a com-
mon emphasis on “meaning” as a key element in effective learning.

A specific typology of mathematical reasoning is employed to analyse the
work of students at different levels and in different environments. Much of
the empirical work appears to have the aim of adding substance to this theo-
retical starting point, which, although it has been developed within the re-
search group itself, has a partial foundation in previous international research.
The research group has attained some international respect for its work, and
continues to be influenced by and to influence similar work elsewhere.

As contributions to the field of educational science, the new elements
of theory relating to mathematical reasoning reflect creativity in the way
the mathematical characteristics of problems and mental procedures of
students are included in a joint model. Much of the empirical work is still
unfinished, however.

The settings for the individual studies tend to make the research results
directly applicable to practice. There may be a need for further large-scale
studies that take into account ways to overcome problems of dissemination.
There is no clear statement indicating in what direction the project will
evolve after the present stage.

The work of the research group reflects its strong background in mathe-
matics, and much less so its adherence to general educational concepts.

2001-3989
Hans Wallin: Graduate school in mathematics with didactics

This project differs significantly in its structure from the other ones relating
to mathematics, being mainly concerned with support for the development
of national expertise in the particular research field of the didactics of mat-
hematics. The justification is a lack of higher-level academics qualified to
supervise further research in mathematics education and the need to es-
tablish institutional continuity in such research. The individual graduate
students are not pursuing research along common lines. What is important
is the creation of a “critical mass” of graduate students, regardless of acade-
mic affiliation.

The kinds of activities arranged by the graduate school reflect the pa-
rallel needs of interaction among the participants and considerable indi-
vidual freedom in the choice of courses and other requirements. Support
for travel is an essential component. Supervision of the work of individual
graduate students is normally shared, allowing for an influx of interna-
tional and national expertise when needed. These characteristics can be
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clearly identified in the structure and are appropriate in the way they are
realized.

The degree of international involvement on the part of the individual
students is quite high. Typical elements, with some variation, are participa-
tion in conferences, attendance at specialist courses, and papers submitted
to journals. The common courses arranged by the graduate school have also
involved the engagement of lecturers from abroad.

In the short term, the project’s contributions to the field of educational
science consist of the individual dissertations, the scientific value of which
will be determined in each particular case. The long-term effect is potenti-
ally much more important, producing within Sweden in general and locally
at several places a considerably larger number of formally qualified resear-
chers in mathematics education.

The effects of the graduate school on the field of practice will be mostly
indirect, through implementations of research carried out in individual stu-
dies and through the future work of the graduates, which in many cases is
likely to involve teacher education.

There is no clear indication what kind of continuation there will be. Some
form of cooperation between universities, which has been remarkably suc-
cessful in this project, will obviously be a component.

This kind of long-term initiative is possible in a society that attaches
great value to the long-term effects of education. The cooperation between
different supporting agencies is also remarkable.

Comments on the natural science projects

2002-2623
Bjorn Andersson: Teachers and researchers as knowledge-builders for
better school science

This project could be seen as an action research project. The research stra-
tegy, referred to as “design and validation of teaching-learning sequenc-
es”, includes not only results from a clarification of basic concepts, from a
discussion about the significance of content for society, and from research
on students’ conceptions and motivations, but also teachers’ viewpoints
and their professional experiences. In a final step in the evaluation, the
participating teachers inform their colleagues about their results. With
the aim of evaluating a teaching sequence, Andersson poses the useful
question: “What are the pupils’ attitudes to the designed trial teaching,
and what long-term conceptual understanding do they achieve?” The
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other research questions are rather wide ones which can hardly be answe-
red in the time available. In addition, the short summary provides very
little information about the theoretical background to these research
questions. In this project, students’ preconceptions and their long-term
conceptual understanding have been investigated by documenting va-
rious processes, e.g. small-group discussions using video recording and
lessons using field notes and diaries. Empirical results are not described,
making it very difficult to comment on the project’s contributions to the
scientific field. The work seems to still be in progress. Contributions to
practice consist of presentations and development of material related to
this specific research.

2002-2585
Sylvia Benckert: Context and conversation in physics education

This project could be seen as an intervention research project in which con-
text-rich problems (independent variable) are given to the students to ana-
lyse their influence on interest and understanding (dependent variables). In
a short sketch of the relevant literature the theoretical background is descri-
bed, with a view to deducing hypotheses and giving reasons for the research
questions chosen. Answerable research questions, which are nevertheless
very ambitious, are for example: “What importance do group discussions of
context-rich problems have for the development of interest in physics and
of understanding of physical concepts and laws? How should these context-
rich problems be designed? What are the criteria for an interesting problem?
What is the importance of context in the problem? What does gender mean
for the construction of interesting problems?”

In this project the group of students included in the study is described
in terms of number and formal educational background, but the design
of the study is not made very clear. More information about the kind of
video analysis used might be helpful, because students’ preconceptions
and their long-term conceptual understanding are investigated by docu-
menting various processes, e.g. small-group discussions using video recor-
ding, interviews and questionnaires. There is a clear description of con-
crete results, underlining the contributions made to the scientific field. In
addition the new knowledge is being integrated into in-service teacher
training courses.

An analysis and comparison of the results of this study with those of
Glenn Hultman’s should provide a deeper insight into this special field of
science education research.
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2003-4445
Jonte Bernhard: Educational conditions for meaningful learning in
science and engineering with interactive technologies

Bernhard’s investigation is partly an evaluation research project describing
the use of given interactive technologies by the teacher. Where technologies
were freely chosen by the teacher, the project involves descriptive rather
than prescriptive research. But Bernhard also carried out studies in which
the researchers were involved in shaping the educational situation. These
studies are interventional ones. This project thus shows that different kinds
of research can be combined.

The theoretical background concerning the relevant aspects of learning
and cooperation is adequately described. With the aim of evaluating a teach-
ing sequence, it might be very useful to ask questions like: “Which aspects
of the learning environment direct the students towards the intended object
of learning and, in particular, how do students establish links between the
real/event world and the theory/model world?” Tangible questions of this
kind could help to carry the investigation forward. A mixture of methods is
being used, but the method of data interpretation is not described.

The project’s contributions to the scientific field and to the field of prac-
tice are described in very general terms, but the specific input of this study
does not become clear. It may be that it is too early for specific results, as the
project started later than planned.

2003-4440
Sven-Olof Holmgren: Research and development with NTA as infrastructure

This is a fairly typical evaluation project. The Swedish school development
programme NTA (Natural science and Technology for All) is being evalua-
ted, reduced to the unit “Properties of Matter”. But no description is given
of the aim of the evaluation. Bearing in mind that the project started only
a few months ago, the next step must be to formulate the chosen focus of
the evaluation in greater detail, underpinned by theoretical reflection. In
addition, the late start is the reason why information on the project’s con-
tributions to the two fields is not available.

2001-5531
Glenn Hultman: The form and content of science in the Swedish
compulsory school

This project deals with a similar idea to that of Holmgren. It is an evaluation
project with concrete aims. Hultman wants “to throw light on how pupils
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are socialized into the teaching of science in school”. Consequently, the pro-
ject shadowed pupils in schools participating in the NTA project. This is
important research on learning processes in the classroom.

The second part of the project is concerned with special questions regar-
ding the role of communication, an investigation carried out as an explana-
tory study in the framework of intervention research. These results could
be fruitfully compared with those of Sylvia Benckert. Hultman formula-
ted answerable research questions such as: “What is the role of interaction
between teacher and students and between students during lab work? How
does communication during lab work contribute to science learning?” The
theoretical background provides reasons for these research questions.

This is one of the few projects where the design of the study and the
methods used are described in detail. Contributions to the scientific field
are adequately described, but contributions to practice should be discussed
in more concrete terms. Altogether, this is a proper research project on in-
teraction with practitioners and practice.

2002-3219
Cedric Linder: To inform a scholarly base for teaching physics at
university

The overall aim of this project is to develop teaching and extend the possibi-
lity of learning in the university physics learning environment. The study is
an example of descriptive research with the focus on describing the teach-
ing taking place on university physics courses.

The research questions addressed in Cedric Linder’s project show an in-
teresting development during the course of the investigation. They become
more precise, as additional aspects such as abstraction or gender arise. The
questions also become more concrete, taking into consideration other in-
fluencing variables. This is a major project with many research questions
deduced from theory and investigated with a combination of different
methods, including interviews, questionnaires and videos. But nothing is
said about the participants in the study or the methods of data interpreta-
tion used.

In this project it is argued that contributions to the two fields of science
and practice cannot be distinguished, as the project is situated in the rela-
tional domain between teaching and learning. Such a view might be fairly
common in educational fields, but a research project will hopefully lead
to research results, and these results have to be transformed into recom-
mendations for practice. Pure research results cannot be put into practice
directly, especially when the outcomes are described in such general terms.

22 INTERNATIONAL EVALUATION OF DIDACTICS - SWEDISH, MATHEMATICS AND NATURAL SCIENCE



AN EVALUATION OF CES PROJECTS IN THREE FIELDS

It is because of this that it is difficult to see the relationship between these
results and the concrete project.

2002-3777
Ann-Marie Pendrill: Extramural learning

This project has a tangible overall aim, which is to measure the impact of
science centres on learning and attitudes. It is thus an example of descripti-
ve research. The description of the theoretical background is very brief and
not really theory-based, but the specific, important research questions de-
rived from the theory are very tangible ones and might be answerable. One
example is: “Could long-term effects of science centre visits be documented,
beyond anecdotal evidence?” To investigate questions like this, different
methods are used: student and teacher questionnaires and observation. In
addition, a drawing competition for school classes is developed.

In the section concerning the project’s contributions to the scientific field,
students’ conceptions of forces and acceleration are described, but the re-
sults are not related to the research questions. Regarding the contributions
to practice, it is stated that informal learning situations are not integrated
into the school curriculum and that teachers need specific help. Some pro-
jects for pre-service teacher education are therefore developed.

2002-2729
Lennart Sj6lin: Better learning outcome of microscale laboratory
exercises in chemical education

This project is an example of intervention research with a concrete over-
all aim focusing on the effect of micro-scale experiments in the chemistry
laboratory. Besides economic and environmental arguments, there is the
research question: “Will micro-scale experiments lead to a better learning
outcome as compared to traditional experiments on a macro scale?” The
theoretical justification for this question is very poor: the description of
the theoretical background mainly reports a major European study on
laboratory work, but no reasons are given as to why micro-scale experi-
ments should produce a better learning outcome. Why should differences
exist as a result of the scale of the experiment? This project uses a wide
range of methods, and it is almost the only one with a detailed descrip-
tion of the study design, which is a classic control group design. Unfortu-
nately, no results are described, nor are any contributions to the scientific
field or the field of practice. All the data are now in the process of being
analysed.
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2001-5640
Gunilla Svingby: Natural science for sustainable development

The overall aim of this study is described as being to build up research in sci-
ence education, with a special emphasis on environmental education. This
is not a research goal. But the specific questions are research questions, such
as: “How do science student teachers develop a conceptual understanding
of some key ecological concepts...?” Owing to the very brief description of
the theoretical background, there is a lack of justification for these ques-
tions, which might be the result of a general lack of research in this field.
But these “how” questions can hardly be answered. This project could be
described as an evaluation project, since it analyses the effects of a special
science teacher education programme. Alternatively, it could be described
as an intervention research project, if the focus is on specific relations bet-
ween features of the programme and the learning outcome.

This is the only project that gives an idea of the time required to gather
the data. It is a longitudinal study extending over two and a half years. A
variety of methods are used. The results with regard to the scientific field
describe the intentions of the students, but they do not in every case answer
the research questions. The contributions made to practice are recommen-
dations and hints that seem to be reasonable, but they are not proven em-
pirically.

2001-5648
Per-Olof Wickman: How can science become useful in new contexts?

This project examines the relationship between academic science and sci-
ence as a school subject, a relationship which seems to be very interes-
ting. Wickman uses a complex multiple theoretical framework, which is
represented only by names and labels. Nevertheless, the theoretical back-
ground to his various, demanding research questions is made clear. This
major project builds on a large number of research questions. To investigate
them, different methods are used: besides video recordings, they include
interviews and questionnaires. The use of different methods, some more
qualitative and others quantitative, leads to a deeper insight into proces-
ses of learning and interest and into possible conditions influencing these
variables. In addition, this is the only project in which coding procedures
are mentioned.

In the summary of this project there is a section on “results” instead of
contributions to the two fields. Consequently, the report briefly describes
a large quantity of scientific results without relating them to the data. But
this is a consequence of summarizing the main points at the end.
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Comments on the Swedish projects

2001-5501
Monica Axelsson: The significance of socio-cultural and pedagogical
environment on the development of children’s literacy

This project consists of three sub-projects with a common overall aim (“to
explore how children in certain sociocultural and pedagogical environme-
nts are socialized into literacy”) and a common methodology (longitudinal
ethnographic studies). Axelsson follows a group of dominant bilingual 5-
year-olds for three years, Bjorklund a group of 1- to 3-year-old monolingual
children for one and a half years, and Fast a group of pre-school children
from different sociocultural backgrounds for three years. The studies in-
volve material from pre-school, school and leisure time. Specific research
questions are: In what literacy situations do children in different environ-
ments interact? How is literacy practised on these occasions? How is the
children’s literacy knowledge received and made visible in pre-schools and
schools? A core concept is the identification of literacy events, i.e. situations
that involve reading or writing of some sort, and the role of such events for
socialization into literacy.

The project report is clear in terms of problem formulation, theoretical
framework (“new literacy”), methods and results. The report gives concrete
evidence of knowledge of great importance to teachers and teacher educators,
and the contributions to practice are explained in a way that shows familia-
rity with the field. All in all, the project ought to give teachers more insight as
to possible ways of supporting children from different cultural backgrounds,
and of bridging the gap between out-of-school literacy and school literacy.

The project group has national collaborators and international contacts.
The results will be disseminated partly through the forthcoming disserta-
tions of Bjorklund and Fast and through articles in relevant journals and
books, partly by means of oral presentations at conferences.

2002-3245
Teresa Cerratto: The use of language technology for writers in the
context of learning Swedish as a second language

The overall aim of this project is to investigate the role of computer-based
language tools for writers in the context of learning Swedish as a second
language, and also to contribute to the design improvement and develop-
ment of existing language tools for writing in a learning context. The lear-
ners are literate adults, most of whom have a university degree from their
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home country. The project can be classified as action research involving th-
ree phases: an investigation phase with a focus on the learners’ experience
of the language tool Granska, a design and development phase in which in-
formation from the first phase is utilized to develop a new program (Grim),
and an evaluation phase. Throughout the project there is an ongoing dialo-
gue with teachers and students about the tools in use.

The project report provides clear information about the theoretical fram-
ework (sociocultural, mediated action) and an extensive report on the de-
sign, called “a user-centred approach to language tools development”. This
means that design and development is iterative, with cycles of design, test,
measurement and redesign. Methods include participant observation, ques-
tionnaires, interviews, workshops with teachers and students, and texts that
have been analysed linguistically.

Contributions to the scientific field and the field of practice are discus-
sed at length. The group has collaborated with national and international
partners (including the EU project Kaleidoscope). Two dissertations are
planned, and dissemination will also take place through journal articles. A
tangible contribution to the practice field is the Grim tool, and courses on
the use of this program are offered through Folkuniversitetet.

2001-3762 & 5429
Jan Einarsson: Graduate school in Swedish with a didactic orientation

The aim of this project is to develop Swedish didactics as a field of research
and to contribute to research training in this field. The research school is
cooperating with 15 universities and colleges and receives students from all
over Sweden, students who are offered both supervision and a substantial
body of research courses. The courses are partly web-based, partly organi-
zed as national meetings over several days, where students participate in
traditional literature-based courses as well as in workshops at which they
comment on each other’s papers.

The research projects involved are funded from various sources and will
not be considered individually here. However, according to the report most
participants define themselves within a sociocultural framework, and all
projects have research topics closely related to practice. This common theo-
retical and methodological orientation gives the participants a basis for
meaningful interaction about their projects, and the CES grant has made
such interaction feasible. The grant covers the national meetings, providing
funding for the participation of national and Nordic experts and support
for travel and accommodation for the doctoral students. It also covers part
of Einarsson’s salary.
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The contribution to the scientific field is mainly through earlier and future
dissertations, each of which presents new knowledge. The same is true of
the contribution to the field of practice. As the participants are experienced
teachers, many of them working in teacher education, there is a close link
between theory and practice.

In an academic field that is not yet fully developed and in which senior re-
searchers are thinly spread, contact between doctoral students and resource
persons is extremely important. It seems clear that the graduate school in
Swedish is playing a major role in this perspective.

2002-5433
Tomas Englund/Eva Hultin: Conversations on literature within the Swe-
dish subject in upper secondary school

The overall aim here is to identify speech genres for conversations on li-
terature in upper secondary school classrooms and to analyse the kind of
public spaces that are constructed through these genres. Hultin’s project is
a sub-project under Englund’s larger-scale project Education as deliberative
communication - conditions, possibilities and consequences.

The study has an ethnographic approach, involving observation, videota-
ping and interviews in five upper secondary classrooms (Swedish and Swe-
dish as a second language) in which conversations on literature take place.
The theoretical framework is drawn from different sources, such as studies
of the teaching of literature, theories of communication/classroom interac-
tion, and normative positions regarding the teaching of literature.

Hultin has identified four speech genres: questioning, culturally oriented
talk, text-oriented talk and informal book talk. However, she has not finalized
her analyses of the kinds of public spaces that are constructed through these
genres, and thus the contributions to science and practice are not yet clear. The
report provides information on national collaboration and a web link to a list
of international contacts for Englund’s umbrella project. The results will be
disseminated through Hultin’s dissertation, planned to be presented in 2006.

2001-5163
Anders Eriksson: Rhetoric as pedagogy: Rhetorical theory and practice as
means to the communicative goals of Swedish schools and universities

This is an umbrella project comprising five component projects whose com-
mon overall aim is “to investigate how rhetorical theory and practice can be
used in contemporary classrooms as a means to attain the communicative
goals of Swedish schools and universities”. Each of the five sub-projects has
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its own research questions. Eriksson investigates the educational method
inherent in the classical progymnasmata exercises, Sigrell how classical rhe-
torical exercises compare with the American Rhetoric-Composition and
Writing across the curriculum tradition and how such a tool could be used
in Swedish schools and universities, Malmbjer how the concept of topic en-
hance learning, Bliichert how law students acquire the specialized language
of the law during their studies, and Hellspong/Kindeberg how the professi-
onal ethos of teachers can be strengthened if the teacher is regarded within
the framework of the rhetorical tradition. The report shows how each of
these projects has its own method and materials, and of course different
results as well. When it comes to their contributions to theory and practice,
Eriksson points out that rhetorical research is relatively new in Sweden, and
that each of the projects is breaking new ground. Some of the preliminary
publications are already in use in teacher education, and many of the forth-
coming publications seem to be oriented towards at the field of practice.

Of the twelve projects within Swedish didactics, this is the one that has
received the biggest CES grant. It involves six active participants with dif-
ferent academic backgrounds at six universities, and includes a national sci-
entific council of established scholars. In addition to the CES grants, the
universities have contributed a quarter of the total costs. The project will
result in two dissertations and several conference papers and publications,
including a special issue of Rhetorica Scandinavica.

2002-2564
Per-Olof Erixon/Johan Elmfeldt: Genres in transition - aesthetic writing
practices in upper secondary school.

The overall aim of this project is to investigate writing practices developed
by students and teachers of Swedish and Swedish as a second language in
upper secondary schools, focusing on the negotiation between traditional
school genres and new genres in media culture (e.g. poetry and electronic
multimodal texts). In addition, there are a number of specific research ques-
tions that deal with students’ and teachers’ conceptions of genre rules and
their aesthetic practices. Theory and method are presented only briefly, but
the project seems to rest on an extensive theoretical framework, and the
method is based on classroom observation and interviews in two school en-
vironments. The results are not specified, but there are general formulations
like “the results from the project will give knowledge about some of the
conditions for communicative practices that enclose the activity for both
teachers and students”. The project is a product of collaboration between
two university colleges and is linked to two national research schools. It has
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been presented at various conferences. Apart from a special issue of Educa-
tional Studies in Language and Literature which Erixon is co-editing, no in-
ternational collaboration seems to be involved. The project does not include
doctoral students. Plans for the dissemination of results include articles, a
book in Swedish and a presentation on a website.

It is difficult to evaluate this project on the basis of the short report gi-
ven here. The research questions are interesting, but very ambitious, and
they are formulated in a way that makes it difficult to see how they could
be answered. The methods are described only vaguely and there are no real
indications of the results.

2002-2365
Gunilla Jansson: Collaboration and development within heterogeneous
student groups.

The overall aim here is to focus on the role of collaborative writing groups in
engineering studies, involving students with diverse language and cultural
backgrounds. An essential question is how these students benefit from peer
collaboration. The theoretical framework is sociocultural, and the method
used isaudiotaping of students’ discussions in 35 collaborative writing groups
over a certain period of time. The focus is on what are termed genre-related
episodes, i.e. episodes where the participants discuss text formation at both
local and global levels. In contrast to similar studies, this project deals with
student collaboration groups that arise spontaneously, rather than being ar-
ranged by teachers. One sub-project follows a three-year bachelor’s degree
programme, where the form of the lab report is regulated by written gui-
delines, the other a one-year master’s programme where there are no such
guidelines. The material also includes drafts and final versions of lab reports
written collaboratively. The study shows that the different conditions for
the two student groups led to very different discussions among the students,
and that even detailed guidelines were not felt to be sufficient in the process
of learning to write the academic genres in question. It also reveals a diffe-
rence between second language students and native Swedish students. The
study highlights the role of the tutor and of collective scaffolding between
novices, and it sheds light on the students’ process of socialization and the
question of how genres are learnt.

The research plan has had to be modified in two major respects: the num-
ber of student groups has been reduced from 75-100 to 35, and the original
idea of following each student’s individual “author profile” by using key-
stroke logging had to be given up. These changes are fully explained, and
the project is interesting enough as it is. The project is a collaborative ven-
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ture between a university and a university college. In addition to the two
researchers actively involved, extensive collaboration has taken place with
several researchers in the field of writing. No international collaboration is
involved apart from participation at conferences and a forthcoming article
in Studies in Higher Education. One of the researchers is planning for a dis-
sertation in 2008.

2001-5546
Lena Kareland: Gender perspective on literature for children and
young adults in education

The overall aim of this project is to investigate how gender is formed in pre-
schools and schools, partly by analysing literature for children with respect
to the representation of gender, partly by looking at how children use lite-
rature. The theoretical framework is manifold, drawing on sources in the
fields of literary studies, gender studies and education. The methods used are
questionnaires, interviews and observation involving 23 different pre-school
departments, in addition to literature analysis from a gender perspective.
Reading preferences among a number of pupils in grades 1-3 and grade 6
have also been studied. The results are not specified, but the report includes
a few lines on contributions to the scientific field and the field of practice.

The research group seems to consist of five members. Owing to a reduced
budget, the scale of the project has also been somewhat reduced. For the
same reason, fully organized collaboration with other institutions has not
been possible, and international contacts are vaguely described as contacts
made at international conferences. One of the project members is planning
for a dissertation in 2007, and apart from that the results will be presented
through a book and conference papers.

Since the results are not specified, it is difficult to evaluate the project. It
is also difficult to understand whether we are dealing with one project with
five collaborators, or a number of different sub-projects.

2001-5616
Monica Rosén: Reading literacy in Sweden (SALS)

This is an umbrella project comprising five sub-projects with the overall aim
of investigating processes as well as determinants of reading literacy, both
inside and outside school. All the sub-projects utilize the same material, da-
tabases from four large-scale international studies of reading literacy (1970,
1991, 2000 and 2001), but the research questions explored differ. Trends in
student reading literacy achievement in Sweden between 1970-2001 estima-
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tes and analyses change over time, School and teaching factors attempts to
distinguish the characteristics of low-achievement and high-achievement
classrooms, Home environment factors singles out as many home environ-
ment factors as possible from the databases in order to analyse the influence
of such factors on reading literacy, and the impact of independent schools
investigates the differences between public-sector and independent schools.
Characteristics of poor reading students consists of two studies: one that fo-
cuses on different types of reading performance by analysing performance
patterns across different reading literacy test items, and one that seeks to
understand various features of dyslexia. All five projects have a common
theoretical framework, combined with a theoretical and methodological
perspective that differs according to the specific research questions addres-
sed. However, most of the analyses in the project are based on multivariate
techniques, especially structural equation modelling.

The contribution to the scientific field is clearly described, and the con-
tribution to practice is of relevance partly to policymakers, partly to teacher
educators and teachers. The SALS group has collaborated with another na-
tional network, FUR (“Prerequisites for educational outcomes”), and several
international contacts have been made. The results of the project will be
disseminated through four dissertations, articles in international research
journals, and reports aimed at broader audiences such as professionals, poli-
cymakers, university students and the general public.

This project is one of the largest Swedish educational research projects,
and it seems to have been handled in a very professional manner. The re-
search questions are well defined, the methodology appropriate and the re-
sults well presented. However, it is not quite clear what belongs to the CES
project and what is funded from other sources.

2003-2211
Stefan Samuelsson: A strategic effort in reading and writing research

The overall aim is “to establish a collaboration between Linkdping Univer-
sity and Mid Sweden University focusing on reading and writing research
and to strengthen ongoing research at each site”. The CES part of the pro-
ject involves two doctoral projects, undertaken by Camilla Kempe and Ulla
Damber, both with their own theoretical framework, methods and project
design. The focus of Kempe’s project is on Matthew effects in reading and
writing, the extent to which these effects extend to IQ and to attentional,
social and behavioural problems, and whether they also extend to other aca-
demic abilities. Her project is a longitudinal study following two groups of
children from kindergarten to grade 2, one group diagnosed as children at
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risk of experiencing reading failure at school and the other most likely to
experience some success. Damber’s main questions are related to classrooms
effects: what classroom and school factors interact to create a school context
that promotes good literacy skills, and how do classroom and school factors
interact to create such effects? The plan is to assess literacy skills and socio-
economic background (SES) for a range of schools, to identify schools with
similar SES factors but different levels of literacy skills, and to examine pos-
sible school-related factors that may explain these differences.

Both projects are in their early stages and results have still to emerge.
However, our reading of the project report raises certain questions. The re-
search questions posed in the Matthew effect study do not indicate results
that can easily be transformed into a contribution to practice. As for the
second study, the methodology for the identification of characteristics of
effective schools or classrooms is described rather vaguely. The value of the
study would be enhanced if it could be related to the vast body of research
undertaken within this field.

32001-5635
Hans Strand: Content and language integrated learning (CLIL) and the
use of English and Swedish in school

The overall aim here is to find out how students’ use of and development
in Swedish is affected by CLIL (i.e. classrooms where English and Swedish
are both used as languages of instruction). What happens to the students’
language development in Swedish, how do the use of Swedish and the use of
English interact, and do the students’ attitudes to the use of the two langu-
ages change during their three years of study and, if so, how? The theo-
retical framework is mainly linguistic and the method comparative - two
Swedish high school classes, one CLIL class and one ordinary one, are follo-
wed for three years. The material studied consists of video recordings, tests
and written student assignments, surveys and interviews, and the data are
subjected to activity analysis, conversation analysis, code switching analysis
and text analysis. There is no formal national or international collaboration.
The results will mainly be disseminated (by Maria Falk) in the form of a
dissertation in 2007.

The project has been somewhat delayed owing to illness, and there are
no results so far, nor is there any indication of contributions to the fields of
science and practice. The topic is highly relevant, but it might be a problem
that the research questions are rather ambitious and sometimes not very
specific (e.g. “What happens...?” and “Do attitudes change...?”). We also lack
information about the kind of criteria that will be used to describe langu-
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age development, and no information is given about contact with other re-
search projects in the CLIL field.

2001-5643
Staffan Alvar Thorson: To read is to read is to read... A project about
16-year-old pupils’ reading literacy, reading strategies and inferences

The overall aim of this project is to investigate the reading of poor readers,
and (it appears) to see how it can be enhanced through a method referred
to as structured text talks (QtA). There are two parts: Reichenberg (PhD
student) investigates structured text talks based on material from textbooks
used in schools, while Thorson focuses on readers’ interaction with literary
texts. The specific research questions deal with different aspects of poor
readers; the theoretical framework is drawn from reception theory and the-
ories of aesthetic response. Methods involve letters/logs between students
and researchers, questionnaires, interviews and videotaped recordings of di-
scussions of texts.

Reichenberg’s report is very explicit in its description of method and pro-
ject design. Her project involves five classes and six teachers. It introduces
an element of intervention, as the teachers involved participated in a se-
minar that included a demonstration of the QtA method. The result was a
qualitative change in the character of classroom discussions: for example,
the length of teachers’ turns and the number of purely factual questions
decreased, and the students responded actively to their teachers’ and pe-
ers’ comments. The report from Thorson’s project is less concrete. Teachers
seem to have been involved, but the overall design is not quite clear. The
results from the project will also be of importance for two other projects
of Thorson’s, and one of Thorson’s students will commence his doctoral
studies on the basis of this project. Apart from that, the results will be disse-
minated partly through Reichenberg’s dissertation, partly through various
publications written by Thorson.

Summary and recommendations

The CES programme has resulted in a range of interesting projects in the
fields of Swedish, mathematics and natural science. This we consider of value
in itself. Studies linking their research questions to school subjects make edu-
cational research particularly relevant to teachers and teacher educators, and
they broaden epistemic knowledge of teaching and learning in general. Since
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such projects often receive low priority in competition with projects from ge-
neral education or pure subjects, providing funding for research of this kind is
an end in itself. In this respect the CES programme has obviously succeeded.

The reports cover a range of interesting topics and projects. From a met-
hodological point of view, the projects represent a scale from large quanti-
tative surveys to small-scale ethnographic studies. Some of them may be
described as action research or intervention studies, but the majority are
descriptive or analytical. Most projects seem to involve more than one re-
searcher, and some are umbrella projects for a number of sub-studies that
are more or less independent of each other. Lack of clarity on this point in
the research reports makes it difficult to evaluate the relationship between
the size of grants and the outcomes achieved. Another source of uncertainty
is the fact that many of the projects (even those which should have been
finished a year ago) have not yet arrived at their final results.

The majority of the projects are concerned with classroom-related topics.
This is probably a natural consequence of the criteria set by the CES: that
each research project should be of significance for teacher training and/or
the teacher profession. In addition, many projects (and almost all of those
concerned with Swedish didactics) mirror a multicultural society, in that they
involve students of different social and ethnic backgrounds, even if this was
not a criterion laid down by the CES. This may not have been intended by the
CES, but it obviously adds considerably to the relevance of the studies.

The projects do not as clearly mirror a multimodal society. A recommen-
dation for future grants might be that more attention should be paid to
flexible learning and multimodality. Classical paper-based learning resour-
ces will not necessarily predominate over digital resources in the future, and
this ought to be taken into consideration when designing new projects. This
is particularly important for the field of Swedish didactics, where nearly all
the projects can in one way or another be categorized by the term literacy
studies, where “literacy” must be understood in its broad sense.

An important part of the evaluation of research projects concerns the
relationship between research questions and results. However, only a few
of the projects can be analysed according to a pattern of hypothesis—tes-
ting-evaluation, for example, which would make it easy to see whether or
not the results have provided adequate answers to the research questions.
The results obtained from qualitative studies are often not suited to short-
format reporting, but need to be described at greater length. In addition to
this it is somewhat problematic that many of the research questions are too
vague, or too ambitious, or too multifaceted to point to specific answers. It
would strengthen the projects in general if applications were expected to be
more concrete in this regard.
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With some minor exceptions, all the projects seem to involve systematic
national collaboration. When it comes to international collaboration, ho-
wever, only a few projects have systematic contact and collaboration with
researchers outside Sweden. It is obviously a challenge to strengthen activi-
ties that may lead to closer international contacts.

The graduate schools differ in their structure from the other projects.
They seem to be playing a significant role in building up expertise in their
fields. However, this cannot be envisaged as something that can be brought
about through individual projects, but rather as an undertaking that needs
support over a longer period of time. The good progress achieved indicates
that the format is functional, and that further initiatives along the same
lines should meet with a positive response.

The research groups include a fairly large number of doctoral students
compared with experienced researchers, and many of the latter have other
important commitments. As mentioned already, this probably mirrors the
situation in the field of subject didactics in general. However, the projects
would be less vulnerable if they were led by more than one experienced re-
searcher, perhaps even researchers from different universities.

It is the opinion of the reviewers that future project support should be
aimed at establishing greater stability and continuity in Swedish research
in subject didactics. Some of the projects that we have evaluated represent
valuable contributions to this process.

INTERNATIONAL EVALUATION OF DIDACTICS - SWEDISH, MATHEMATICS AND NATURAL SCIENCE 35



ACKNOWLEDGEMENTS

On behalf of the Swedish Research Council’'s Committee for Educational
Science, we would like to express our sincere gratitude to the members of
the expert panel, professor Ole Bjérkqvist, professor Elke Sumfleth and pro-
fessor Froydis Hertzberg, for all the time and hard work they have devoted
to their assessment of the programme under evaluation. Subject didactics
has been the dominant area of research in educational science during the
first five years of the Committee’s existence, and was accordingly chosen for
its first research evaluation. Thanks to the integrity and collective expertise
of the international expert panel, we are confident that this report will aid
and stimulate further development of this field of research in Sweden.

We would also like to thank the researchers under review for assembling
the material required for the review process, and for their participation in
the meeting with the evaluators.

Stockholm, May 2006

Tjia Torpe UIf P. Lundgren
Chariman Professor
Educational Science Secretary General

Educational Science

36 INTERNATIONAL EVALUATION OF DIDACTICS - SWEDISH, MATHEMATICS AND NATURAL SCIENCE



APPENDIX 1: BAGKGROUND
OF THE EXPERTS

Ole Bjorkqvist

(Born 1946) is professor of mathematics and science education at Abo
Akademi University, Faculty of education, Vasa, Finland. His research inte-
rests include mathematical problem solving, assessment, and social aspects
of mathematics and science education. He is presently a board member at
the of the Nordic Graduate School for Mathematics Education and vice
president of the European society for Research in Mathematics Education
(ERME).

Froydis Hertzberg

(Born 1944), professor of Norwegian didactics at The University of Oslo.
Hertzberg's field is the teaching and learning of Norwegian, especially writ-
ten and oral genres at an advanced level, including academic writing, ret-
horic and grammar. She has recently quitted a 6-year period as a Deputy
Dean at The faculty of Education and is now concentrating on writing as a
cross-curricular competence.

Elke Sumfleth

(Born 1952) is professor of chemistry education at the university of Duis-
burg-Essen, Germany. Her research interests are focused on empirical re-
search in teaching and learning of chemistry, including special themes as
experimental group work, home-work, visualisation and knowledge struc-
ture. She is Dean of the chemistry Department and Head of the DFG gra-
duate school “Teaching and Learning of Science”.
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An overall framework for the evaluation of research support was adopted
by the Committee for Educational Science (CES) in February 200s. In the
preparatory documents for the decision it was noted, among other things,
that:

The goal of the evaluation should be to shed light on the quality of the research perfor-
med and its significance for the scientific field concerned, in a national and an internatio-
nal perspective and in relation to the funding awarded by the CES. Questions that may
be relevant include: the national and international status of the research, research profile
and choice of methods in relation to the status of the research, the development and po-
tential of the chosen field, the financial situation, and the effect of the support provided
by the Swedish Research Council.

As areas to be evaluated in 2005, the CES chose didactics in Swedish, mat-
hematics and natural science. In April 2005, a panel of three experts was
appointed by the Secretary General, Educational Science (see Appendix 1).

The first meeting between the evaluators and the Research Council’s Sec-
tion for Educational Science was held on 30 May. Abstracts from the selected
projects (see Appendix 3) formed the basis for a discussion about how the
review should be organized. At that meeting a request for progress reports
was also drafted. This was then sent to the researchers concerned, who were
asked to submit their reports by 12 September. The request is reproduced at
the end of the present appendix. (p. 39).

The evaluators then continued their work, making use of e-mail to com-
municate, before meeting in Stockholm on 24-25 October to compile an
initial draft of their final report. At that meeting Froydis Hertzberg was
entrusted with the task of completing the drafting of this report.

On 2 March 2006 the researchers who had participated in the 2005 inter-
national evaluation were invited to a half-day seminar. The aim was two-
fold: to offer a chance for the evaluators and the researchers to meet, and to
give the latter an opportunity to comment on the preliminary version of
the report that had been prepared.

The final report was submitted to the Committee for Educational Science
in April 2006.
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Progress Report

to the Committee for Educational Science, Swedish Research Council

The Committee’s support for research on the didactics of mathematics, na-

tural sciences and the Swedish language will be evaluated during 2005 by

an international expert panel. As a basis for the evaluation, the panel needs

progress reports from a number of research projects initiated in the years

2001-2003. In September, requests for additional information and/or clarifi-

cations on specific points will be communicated to each project separately.
The report should be limited to a maximum of 5 pages, and be written in

English.

Deadline for submission is 12 September 2005.

The progress report should include the following headings:

Part I: Scientific progress

1 Overall aim of the project

2 Specific research questions of the project (problem formulation)

3 Theoretical framework

4 Methods and project design

5 Results
a) Contributions to the scientific field
b)Contributions to the practice field (significance for teacher training
and/or the teacher profession)

6 Comments on changes in research plan or project design today as compa-
red to that in the original application for funding

Part 1l: Organizational matters

7 National collaborations

8 International contacts and collaborations related to the project

9 List of doctoral students working on the project, with the starting date
and the date of the planned or implemented public defence of the thesis

1oFinancial situation — summary of funding from the Swedish Research
Council as well as other sources

11 Plans for dissemination of results

Part Ill: CV and publication list

12 Short CV for the main researcher

13 Publication list, containing journal articles, books or book chapters, con-
ference contributions etc., related to the project
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These abstracts are drawn from the original applications in didactics (Swedish, mathe-
matics and natural science). The projects were among the first financed by the Swedish
Research Council Educational Science.

Mathematics didactics projects

2001-5503
Gunnar Berg, UU

Project title: Matematikens historia i larande/History of mathematics in
education

Project:

Mathematical learning is in some respects a reflection of the history of mathe-
matics. Through learning about the latter, the student’s conceptual understan-
ding can be deepened at the same time as historical perspective can increase
enthusiasm for the subject and enrich it. The difficulties that upper secondary
school and university students often experience with infinitesimal calculus
can be related to the problems, especially concerning infinite smallness, with
which mathematicians struggled during the development of calculus during
the 17th and 18th centuries. The project will largely elucidate the Swedish
situation, and this has not been done in much detail previously. We intend
to examine the connection between mathematical history and mathemati-
cal learning as regards the understanding of infinity and, specifically, infinite
smallness. Oberg will investigate how the concept of infinity was understood
during the 17th century before Newton and Leibniz presented their versions of
infinitesimal calculus. Rodhe is continuing the work he began for his licentiate
dissertation, dealing with how infinity and infinitesimal calculus were treated
in Sweden during the first half of the 18th century. Berg intends to study the
later stage of development which began with Maclaurin’s interpretation of
infinitesimals. Finally we will make a joint investigation of the connection
with treatments of calculus in 19th- and 20th-century textbooks, specifically
at the upper secondary school level. With our research we want to provide new
perspectives that can enrich instruction in calculus and its applications.
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2001-3907
Gerd Brandell, LU

Project title: Matematik - en manlig doman?/Gender and mathematics

Project:

The project is intended to investigate whether Swedish school pupils and
students perceive mathematics as a male domain. Another purpose is to exa-
mine whether such an outlook influences girls’ and boys’ choice of upper
secondary school or undergraduate education. In a number of international
investigations, researchers have shown that mathematics is regarded as male
by many people (both girls/women and boys/men). This has been used as
a key explanation for why certain girls/women choose not to take mathe-
matics in their further education. Their possibilities of pursuing higher
studies in science and engineering are thereby hindered. The instrument
used most in studies of gender-stereotyped views of mathematics has been
the attitude scale developed by Fennema and Sherman during the 1970s. It
has recently been improved by researchers in Australia, who maintain that,
due to changes in society, it can no longer be interpreted as in the past. We
will use the new scale and supplement it with interviews to achieve a dee-
pening of what the answers in the surveys reflect. The research is a coope-
ration between five universities/colleges in Sweden, with the collaboration
of the researchers from Australia and of researchers in other countries. We
thus have the possibility of making an international comparative study. The
great scarcity of students in science and engineering is a social problem and,
therefore, knowledge of attitudes that influence the selection and rejection
of mathematics is essential.

2002-3342
Annica Gullberg, HiG

Project title: Blivande Ma/NO-larares @mnesdidaktiska utveckling/
The progression of pedagogical content knowledge during the teacher
training programme in science and mathematics

Project:

Teacher education is a process that involves both learning by oneself and de-
veloping ideas about how knowledge and values are made understandable to
others. In the same way as when students learn at school, the future teachers’
ideas about instruction and learning are developed on the basis of their prior
knowledge and concepts. Knowledge about the students, their perceptions
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and expectations, is therefore necessary for creating relevant content in the
teacher education.

Many research projects have investigated pupils’ and students’ subject
knowledge, but there has seldom been an interest in the process that develops
the future teachers’ pedagogical content knowledge. Thus we intend to follow
students in the programme for compulsory school teachers in mathematics
and natural science, and to examine the process that develops them from stu-
dents into professional teachers. Does a real progression in pedagogical con-
tent occur in the courses, and how are the students’ didactic knowledge and
ideas developed? To answer these questions, we use a method that we have
previously employed in a pilot project and are familiar with. The students are
to plan a couple of lessons on particular topics, answer questionnaires, and
then explain their thinking more exactly in interviews. The investigation
begins before the students’ first course in science and mathematics, and ends
during the last term. The progression is followed with repeated questionnai-
res and interviews. The knowledge obtained will provide new opportunities
to improve the teacher education in science and mathematics.

2001-3766
Bo Johansson, UU

Project title: Matematiska symboler och matematisk begreppsbildning.
En studie av utvecklingen av nagra matematiska begrepp under de
tidiga skolaren/Mathematical symbols and concept formation in mathe-
matics. A study of the development of some mathematical concepts
during the early school years

Project:

The aim is to investigate formation of concepts in mathematics at ages 5 to
11. The study comprises two sub-projects. One of these treats the importan-
ce of mastering how to write figures and of numerical series for the forms of
thinking in order to solve simple arithmetic problems. The other sub-project
deals with the significance of numerical concepts of natural numbers, in-
cluding the positional system, for the forms of thinking to handle simple
fractions. These investigations will be carried out both through qualitative
interviews and as experiments in instruction. Data collected will be analy-
sed with qualitative as well as quantitative methods. Also included in the
project is an overall component of the history of mathematics, intended to
give historical parallels and causes for epistemological difficulties in lear-
ning arithmetical concepts such as that of fractions. The general purpose
is to produce knowledge about early concept development in mathematics
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that can be useful for the improvement of mathematics instruction during
pre-school and the first school years.

2001-5555
Johan Lithner, UmU

Project title: Meningsful eller meningslés matematik: Formagan att
resonera matematiskt/Meaningful or meaningless mathematics: the
ability to reason mathematically

Project:

The overall purpose of this project is to identify, describe and analyse the
character and causes of pupils’ and students’ main difficulties in learning
and using mathematics — with the goal of being able to design, implement
and evaluate measures for counteracting the problems and improving the
learning environments in schools and universities. As a whole, the project
focuses primarily on the later part of compulsory school, the upper secon-
dary school and the university. The chief issues concern how one treats, and
could treat, mathematics as a subject in the learning environment, especi-
ally as regards the ability to perform and construct mathematical reasoning
(which is a central aspect of competence).

2001-3989
Hans Wallin, MaH

Project title: Forskarskola i matematik med @mnesdidaktisk inriktning/
Graduate school in mathematics with didactics

Project:

The Bank of Sweden Tercentenary Foundation (RJ) decided in March 2000 to
establish a graduate school in mathematics with orientation toward didactics.
The goal is to provide the universities’ teacher education and the upper secon-
dary schools with more teachers in mathematics having postgraduate educa-
tion, and to develop mathematics education as a research field in our country.
The graduate school is administered by an executive group. RJ has allocated
funds for 15 doctoral candidates and the school opens in August 2001.

The application to the Swedish Research Council concerns financing for
five further doctoral posts. It is motivated by the long-term importance of
this research for mathematics education in schools, and by the very great
interest therein from students and institutions. The graduate school’s goal
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is that the doctoral candidates should develop their ability to conduct re-
search on learning in mathematics and about education in mathematics,
and should produce dissertations of high quality. The dissertation work is
to deal with didactic issues. The courses include mathematics, pedagogy,
and mathematics education as a research field. Each doctoral student should
have an appointment at one of the collaborating institutions. Twelve appli-
cations have been received from institutions that wish to collaborate with
programmes for postgraduate education. The supervision is done in coo-
peration between mathematicians, mathematics educators and pedagogues.
Appointments are being applied for by 140 persons, many of them extreme-
ly well qualified with teaching experience, good mathematical background,
good degree work from undergraduate education, and good applications.
The executive group decides on admissions in May.

Natural science didactics projects

2002-2623
Bjorn Andersson, GU

Project title: Larare och forskare som kunskapsbyggare for battre
NO-undervisning/Teachers and researchers as knowledge-builders
for better school science

Project:

This project is based upon two concrete problems in the school world. One is
the inadequate scientific understanding which, as many studies show, the ma-
jority of students have after finishing compulsory school. The other problem
is that subject-didactic research results, which could contribute to improved
instruction, do not reach out to the teachers and become applied in practice.
With these two problems as a point of departure, the project mainly aims
to study what happens when subject-didactic researchers and professionally
active teachers work together on a common problem, namely how one can in-
struct so that the students acquire a good understanding of natural science in
compulsory school. Starting with available research results and the teachers’
professional experiences, sequences of instruction in the areas “a particle the-
ory for material structure”, “the theory of evolution”, and “genetics and genetic
engineering” will be developed and then tested. During this work, attention
will be given to how the participating teachers perceive different research re-
sults and turn these into practice, as well as to how the students relate to the
experimental instruction and what long-term retention they attain. A further
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stage in the project will investigate how experiences and results can benefit
other teachers in such a way that they improve their own instruction. The
project is conducted as a collaboration between Goteborg University and the
colleges in Boras and Skovde. Knowledge is exchanged with the universities in
Leeds and Lyon, where projects with questions similar to ours are going on.

2002-2585
Sylvia Benckert, UmU

Project title: Sammanhang och samarbete i fysikundervisning/Context
and conversation in physics education

Project:

One aim of this planned study is to understand how the use of group discus-
sions with context-rich problems, at both the university and upper secondary
school levels, influences the students’ interest in physics as well as their under-
standing of physical concepts. Another aim is to investigate what the content
and formulation of problems mean for the students’ understanding and inte-
rest. An important part of the study concerns gender analysis of the context-
rich problems and of the group discussions as environments for learning.

We collect material from student groups in action through video recor-
dings of the groups’ work. This material is supplemented with questionn-
aires to the students and, in some cases, with interviews. Literature studies
are used to establish guidelines for how context-rich problems should be
formulated in order to be gender-inclusive. Problems are then designed on
the basis of these guidelines and are tested in group discussions.

The project involves collaboration between physicists and teacher educa-
tors at Umed University and Milardalen College as well as upper secondary
school teachers in physics.

2003-4445
Jonte Bernhard, LiU

Project title: Pedagogiska villkor for insiktsfullt larande i naturveten-
skap och teknik med interaktiva teknologier/Educational conditions
for meaningful learning in science and engineering with interactive
technologies

Project:
The overall aim of this project is to study learning environments in science
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and engineering instruction where computers are very important for the
environment’s pedagogical design. Different types of interactive technologies
have been used for several years in Swedish compulsory and upper secondary
schools as well as universities. Examples of popular interactive learning envi-
ronments include microcomputer-based laboratory work (MBL), simulations,
interactive lecture demonstrations, and modelling. These environments have
in common that the phenomena are visualised and that the students can stu-
dy how physical processes are developed and changed. While the expectations
have been great, the reported results are contradictory. However, there is one
exception where active student use of MBL has given very positive and stable
learning results in numerous studies. In this light it is natural to make further
studies of the differences in pedagogical conditions that lead to observed dif-
ferences in learning. Which aspects of interactive learning environments are
critical for reaching intended goals of learning, and how can these aspects
be refined and transmitted to other learning environments? To answer these
questions, we in the project will conduct extensive data collection that inclu-
des quantitative studies with pre- and post-testing, qualitative studies with
video recording, participant observations and interviews.

2003-4440
Sven-Olof Holmgren, KVA

Project title: NTA forskning och utveckling/Research and development
with NTA as infrastructure

Project:

The aim of this project is to develop material, manuals and philosophy for
teaching science and technology (S and T) in public schools, and to study
this development from a scientific point of view. The project will be carried
out in close collaboration with teachers, educators of teachers, scientists,
and representatives of industry and municipalities. The project belongs to
an initiative called Natural Science and Technology for All (NTA). It is a
nationwide cooperation between the Royal Swedish Academy of Sciences,
Royal Swedish Academy of Engineering Sciences, currently 34 municipali-
ties and a number of “free schools”.

The idea is to create an activity integrated with the ordinary school cur-
riculum, which not only does research, but also contributes to the develop-
ment of new teaching patterns for teachers in S and T. The project shall
create knowledge about how to teach S and T so that both teachers and
students are provided with good science literacy.
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There is a great need to study the development of the prerequisites NTA
has formed to achieve this. We are conscious about the fact that this app-
lication concerns matters on the borderline of what the committee is re-
sponsible for, i.e. that it deals both with research and development. Howe-
ver, we see this as a strength with NTA, since to reach the specific goals of
the project, we need to know much more about the mechanisms of inte-
raction between the different players and their reactions to the teaching
materials.

2001-5531
Glenn Hultman, LiU

Project title: Naturvetenskap i grundskolan - undervisningens form
och innehall/The form and content of science in the Swedish compul-
sory school and classroom interaction

Project:

In this project we want to carry out sub-studies which clarify the compul-
sory school’s instruction in natural science. The project differs from the
customary way of charting what is described as conceptual understanding
or concept formation. We focus instead on issues concerning social inte-
raction and communication, and how students as well as teachers become
participants in ways of speaking and regarding the world from a natural-
scientific perspective. Through analyses from the diverse sub-studies we
will hopefully increase understanding of the learning processes. Initially
we study classroom interaction, laboratory work and teaching aids. Thus
the project focuses upon (1) teachers’ and students’ work with the material
areas of natural science, (2) the laboratory as an environment for learning,
and (3) the textbook as a bearer of natural-scientific knowledge culture.
The overall aim is to illuminate how students are socialised into the school’s
natural-science instruction, how the students’ interplay both mutually and
with teachers is expressed in the classroom, and how students become
participants in and learn to master the terminology of natural science. A
further purpose is to elucidate how teachers individually or together in
teaching teams choose, structure, and themselves become participants in
the knowledge areas of natural science. Some central concepts are teacher
cultures, subject cultures, teacher roles, socialisation, interaction, and com-
munication. The project is conducted in collaboration between Linkdping
University and Kristianstad College.
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2002-3219
Cedric Linder, UU

Project title: Att etablera en vetenskaplig grund for fysikundervisning
pa universitet/To inform a scholarly base for teaching physics at uni-
versity

Project:

In 1990 Ernst Boyer, as the President of the Carnegie Foundation in Ame-
rica, wrote a report on how universities were creating a dichotomy between
teaching and research, to propose that educational research be done to de-
velop the conception of scholarship to encompass all aspects of academic
activity, including teaching and learning. This research proposal is about
informing such evolution of scholarship in university physics contexts. The
proposed project draws international partners and physics departments in
an old established research university and a new teaching university in Swe-
den together to collaborate in research on: (a) physics lecturers’ notions of
scholarliness in the teaching and learning of physics; (b) how students expe-
rience good physics teaching and how this affects the role which available
learning resources play in their approach to learning physics; and (c) the
relationships between lecturers’ notions of scholarliness, students’ notions
of good teaching, how lecturers experience their working environment, and
how students experience their learning environment. The collective aim be-
hind these studies is the development of theory to contribute to an evolving
conception of teaching and learning scholarship in university physics.

2001-3777
Ann-Marie Pendrill, GU

Project title: Extramuralt larande/Extramural Learning

Project:

A visit to a science centre often leaves lasting traces and can play a role
in children’s choices later in life. This project is aimed at observing pupils
and teachers who take part in different extramural activities within their
network. We also intend to follow up classes which made class visits at cen-
tres in previous years, and to use surveys, knowledge tests and interviews
to investigate what is remembered of such visits and whether permanent
learning can be proved. The investigations will be carried out partly as an
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element of teacher trainees’ examination tasks and activity-allocated sub-
ject studies.

The project is a collaboration between Boras College and “Navet”, Skévde
College and “Balthazar-Sinnenas verkstad”, Géteborg University, the edu-
cational-science and natural-science faculties, the project “Striking Power
- Natural Science at Liseberg” and, finally, Chalmers University of Techno-
logy and the competition Teknikéttan (western region).

2002-2729
Lennart Sj6lin, GU

Project title: Goda inlarningseffekter med microscale i laborationer i
kemiutbildningen? - GIMMIK/Better learning outcome of microscale
laboratory exercises in chemical education

Project:

As a consequence of the goal-directed work to achieve the quality objecti-
ves that have been defined by the Department of Chemistry at Géteborg
University (GU), and as part of a pattern of improvement activities, we
intended to continue the introduction of inorganic experiments at micros-
cope at all educational levels and with high pedagogical standards. We are
hereby applying for funds to finance Géteborg’s first doctoral candidate
in chemistry didactics with an orientation toward university instruction,
in a project where we jointly analyse the pedagogical outcome of introdu-
cing microscale experiments for the basic courses in general and inorganic
chemistry.

The instruction has a goal of pedagogical quality. In our case, this view-
point must be taken strongly into account when the intention is to intro-
duce an ecologically sustainable laboratory course at microscale. Will the
learning effects be as good with microscale in the basic chemistry education
as with the usual macroscale method? The project is a collaboration bet-
ween the Department of Pedagogy and Didactics at GU, the Department of
Chemistry at GU, and the Section of Economy and Technology at Halmstad
College. Moreover, the project involves greater cooperation with the Iberoa-
merican University in Mexico Citiy, which is an internationally defined Mi-
croscale Center. Previously our pilot project has received some EU support
within the Alpha project. Within the framework of the project now applied
for, GIMMIK, we also intend to further develop the international exchange
in chemistry didactics.
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2001-5640
Gunilla Svingby, MaH

Project title: Utbildning for hallbar utveckling. Longitudinell studie
over hur lararstudenter i Ma/NO utvecklar grundldggande naturveten-
skapliga begrepp och komplext tankande relevant for miljokunskap/
Natural science for sustainable development

Project:

The goals of syllabi for 2000 clearly state that students must learn at an
early stage to use natural-scientific knowledge so that they can argue on,
for example, environmental issues. These issues are complex and demand
knowledge from several subject areas, such as natural science, in order to be
understood. This investigation focuses on students in teacher education in
Ma/NO 1-7 and their knowledge development in natural science.

To understand how a realistic environmental education can be desig-
ned, a group of students is followed in a longitudinal investigation. The
project examines how they develop natural-scientific concepts that are
relevant to environmental issues, and how they develop the ability to use
the concepts in discussion of complex environmental issues. On recur-
rent occasions, all the students are to answer a questionnaire and a smaller
group of students is interviewed to obtain answers to the research ques-
tions. These are: (1) How does the students’ capacity for complex thinking
about environmental issues develop during the education? (2) How do the
students develop natural-scientific concepts that are relevant to environ-
mental issues?

2001-5648
Per-Olof Wickman, LHS

Project title: Hur blir naturvetenskap anvandbar i nya sammanhang?/
How can science become useful in new contexts?

Project:

The aim of this project is to study how learning in a certain context is used
in new contexts. The focus is specifically learning in science, a subject whe-
re there are reported difficulties in helping students to see that what they
learn in science can be used outside school. From an educational perspective
the project treats the relation between science as research and science as a
subject in school and at the university. The purpose is to produce results
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that can be used to enhance transfer of meanings from different contexts
in science education. The project is later intended to be extended also to
contexts outside research and the educational system.

The project will treat education both in school and at the university. The
major questions are what the relation is on the one hand between research
and education at the university, and on the other hand education at the
university and education at high school. The first part of the project studies
the relation between how researchers in biology explain phenomena to each
other and how they explain the same phenomena to students, to see how
explanations are transformed between these contexts and what sense they
make. The second part of the project deals with transformations in a similar
way, but concerns how students in biology and chemistry at the university
learn what counts as valid knowledge and valid explanations, as well as what
counts as valid knowledge and explanations in general science courses at

high school.

Swedish language didactics projects

2001-5501
Monica Axelsson, SU

Project title: Den sociokulturella och pedagogiska miljons betydelse for
barns literacyutveckling/The significance of socio-cultural and peda-
gogical environment on the development of children’s literacy

Project:

The study of children’s literacy development has the purpose of examining
how children are socialised into literacy. Which literacy situations do child-
ren interact in, and how is literacy applied on these occasions? The aim is
to expose the knowledge that children bring with them when encountering
the school’s more formal instruction in reading and writing, as well as to
investigate how children’s knowledge is received in school. Central concepts
for the study are literacy (the ability and preparedness to use reading and
writing for creating content in written language, in a way that meets the
needs existing in a special sociocultural context), literacy situations (all the
everyday occasions where written language plays a role in people’s lives),
and literacy application (meaning that people use their knowledge about
reading and writing in a special situation). The project, which comprises
studies of children at pre-school age and is followed up during their first
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term at school, has an ethnographic perspective. Three sub-studies are inclu-
ded in the project: (1) About ten children from three different sociocultural
environments are followed and observed at home, pre-school and leisure in
order to chart which literacy situations they interact in. (2) Two pre-school
groups are observed to ascertain the literacy intensity among the children
in their mutual interaction. (3) A group of children with Swedish as second
language is studied in a pre-school whose personnel work in a conscious
manner with the children as they encounter written text through, for in-
stance, book-flow programmes.

2002-3245
Teresa Cerratto, KTH

Project title: Sprakliga datorstéd och andraspraksinlarning/The use of
language for writers in the context of learning Swedish as a second
language

Project:

The use of computers has motivated many studies investigating the inte-
gration of computers into teaching/learning practices and its educational
effect. These studies provide a significant body of research findings sup-
porting the usefulness of technology for language learning. However, so far
little is known about how computer-based tools may be adapted to second
language learners. The project investigates issues that are related to the use
of computer support for learning Swedish as a second language. It focuses
on the use of computer-language tools for writers who can fluently write
and speak in their mother tongue. The goal is twofold: (i) to study how lear-
ners develop their writing practices in the context of learning Swedish as a
second language and how learners and teachers, use available writing tools
in their training; (ii) to contribute to the improvement of the design of ex-
isting language tools for writing in learning contexts.

The problem of supporting a developmental process such as writing when
learning Swedish as a second language raises important issues in the field of
computer support for learning. This project aims to contribute to a better
understanding of the role of technology in learning environments and to
provide design principles for the development of computer writing tools for
second-language learning purposes.
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2001-5429
Jan Einarsson, VXU

Project title: National graduate school in Swedish with a didactic
orientation

Project:

The basic aim of the national research institute in Swedish with didactic
orientation is to develop and establish a research area of the greatest im-
portance for teacher education and professional pedagogy. Swedish is the
largest subject in schools, and the research institute’s activity will raise its
quality by strengthening the connection with research in this area. The
institute is also to help fill the schools’ and teacher programmes’ need for
personnel with postgraduate education. Thirteen seats of learning are par-
ticipants in the collaboration within the research institute. This leads na-
turally to the use of new forms of instruction such as Internet and Intra-
net. Cooperation will also occur with the already established postgraduate
education and research environments (including other research institutes)
that the different seats of learning offer. The research institute is to be in-
ternational in choice of perspectives, theories and methods. At the same
time it will be receptive to the initiatives for research tasks that come from
Swedish schools and from the doctoral candidates. The enterprise will be
linked to diverse educational practices and characterised by integration bet-
ween the component subjects. Three themes — “The multicultural world of
texts”, “Linguistic and cultural practices in development” and “The subject
of Swedish in our time” — constitute the core of the work. The research in-
stitute is to have a clear organisation, a conscious commitment to guidance,
a systematically planned programme of courses and seminars, and organised
collaboration.

2001-5433
Tomas Englund/Eva Hultin, ORU

Project title: Conversation on literature within the Swedish subject in
upper secondary school (part of the project Education as deliberative
communication - conditions, possibilities and consequences)

Project:
The aim of the project is to analyze the Swedish educational system’s (com-
pulsory school; Upper Secondary School; teacher training programs; dif-
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ferent forms of adult education) future role and potential for preserving,
developing, and strengthening a deliberative democracy. Thus, the project
focuses issues as educational policies and institutional prerequisites for de-
veloping learning processes that can be characterized as deliberative com-
munication, which in turn can be related to deliberative democracy. In
other words, the relation between education and democracy is given special
attention in this project.

Within the project a number of different studies have taken place, where
one common starting point is to look upon the classroom as a public space,
where a political, social and cultural multiplicity exists. The studies of the
project are held together by following questions: 1) to develop and specify the
theory of deliberative democracy in relation to education as a public room.
2) To analyze the prerequisites for compulsory school and other educational
settings to be organized as a deliberative, democratic milieu. 3) To analyze
the possibilities and difficulties in changing the inner work of schools and
other education towards a deliberative democracy.

The part of Englund’s project above that was included in the evaluation
of didactics in the Swedish language was Eva Hultin's study, Conversations
on literature within the Swedish subject in upper secondary school was in-
cluded. The study in question belongs clearly within the field of didactics
of the Swedish subject. The overall aims of this study can be formulated: to
identify speech genres within conversations on literature that are organized
in the subject of Swedish within Upper Secondary School and to analyze
what kind of public spaces are constructed in the classrooms through the
identified speech genres.

2001-5163
Anders Eriksson, LU

Project title: Retorikens didaktik: Retoriken och dess évningar som en
vdg till skolans och hdgskolans kommunikativa mal/ Rhetoric as pe-
dagogy: Rhetorical theory of practice as means to the communicative
goals of Swedish schools and universities

Project:

Both schools and universities in recent years have placed increasing em-
phasis on the students’ communicative ability. Rhetoric and its practices
have historically been the path to attaining this goal. By tradition, rhetoric
has concerned not only the art of speaking, but also the art of writing and
reading as well as deliberating and reflecting. Such rhetoric has dominated
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Western education for 2500 years, not least in the form of a programme for
speaking, writing and reading which is known as progymnasmata. During
the past 100 years, however, the connection between didactics and rhetoric
has been broken.

The aim of this project is to investigate, on the basis of the spontaneo-
usly growing interest in rhetoric, how rhetoric and its didactic programme
can be used in today’s pedagogical situation to improve the communicative
ability of pupils/students. It is then important to clarify the teacher’s pro-
fessional roll as a rhetorical didactician. The project is divided into five sub-
projects: (1) Rhetoric’s pedagogical programme in a historical perspective.
(2) Rhetoric’s pedagogical programme in a comparative and critical perspec-
tive. (3) Rhetorical practices as tools for elaboration and understanding of
the content of instruction. (4) Rhetorical practices as a means of developing
communicative ability and genre mastery among law students. (5) Rhetori-
cal didactics as a means of strengthening the teacher role. The goal of the
project is to re-establish the connection between rhetoric and didactics for
the benefit of, in particular, instruction in writing as a way of learning in
the Swedish educational system.

2002-2564
Per-Olof Erixon, UmU

Project title: Genrer i rorelse - estetiska textpraktiker i gymnasieskolan/
Genres in transition - aesthetic writing practices in upper secondary
school

Project:

This project is intended to study pedagogical aspects of literature, writing
and media in the textual practices that students develop in the field of ten-
sion between the traditionally determined genres of written language in the
subject of Swedish, more freely creative writing, and contemporary media
cultures. The study raises fundamental associated issues of how students
and teachers in Swedish, and Swedish as a second language, deal with the
relationship between the school as a public sphere and leisure time as a pri-
vate sphere.

The project seeks answers to the following questions.

e What ideas do students and teachers in Swedish have of genres for writ-
ing and the possibilities of violating them?

e Which strategies of negotiation, for how texts should look and what can
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be expressed, do students and teachers in Swedish develop when projects
are initiated at school for creative writing in the form of poetry and/or
multimedia electronic texts?

e How do these aesthetic practices relate to literary socialisation, to tradi-
tional genres of written language in the subject of Swedish, and to genre
praxis constructed by popular culture and media?

¢ How do students and teachers in Swedish establish interfaces between
aesthetic text practices in the school as a public sphere and leisure time as
a private sphere?

¢ Which thematic patterns appear in the students’ texts with regard to re-
flexivity and identity creation?

2002-2365
Gunilla Jansson, SU

Project title: Skrivsamarbete och skrivutveckling i heterogena stu-
dentgrupper/Collaboration and development within heterogeneous
student groups

Project:

This project’s aim is to investigate whether collaboration in writing within
linguistically and culturally heterogeneous groups of students can promote
development in writing. The investigation will describe and compare the
interaction in differently composed groups over time. The idea is that one
should be able to see whether teacher support and interaction in the groups
have any connection with linguistic and cultural heterogeneity. The project
raises issues based upon results from current research on second languages
and on writing, and is to be conducted in cooperation between Mélarda-
len College and Uppsala University. Previous research has shown that col-
laborative discourse is significant for second-language students’ linguistic
awareness. This investigation focuses on the process and development of
writing in bilingual students with immigrant background. The investigated
population is to consist mainly of informants in engineering programmes.
Tape recordings and collection of texts will be made in about 75-100 groups
on two or three different occasions. In order to discuss hypotheses about
writing development, the students’ individual author profiles will be rela-
ted to the writing process as it is manifested in the group interaction. The
results may be important for how one can support students’ writing. Funds
are sought for a doctoral candidate with full-time employment and a half-
time researcher during three years.
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2001-5546
Lena Kareland, UU

Project title: Genusperspektiv pa barn- och ungdomslitteratur i skolan/
Gender perspective on literature for children and young adults in education

Project:

This project is connected with ongoing social debate about masculinity and
femininity as cultural constructions, and with current debate in the area of
children’s literature. The project is based upon literature for children and
young people that is used by the teaching in pre-school and at school with
regard to how gender is constituted.

Two approaches are taken. A part dealing with literary history analyses
how boys’ and girls’ socialisation and identity creation are portrayed in lite-
rature. Do boys and girls violate the prevailing gender order or not? There
is also an orientation toward sociology of literature, where boys’ and girls’
reading is analysed with the help of questionnaires and interviews. In ad-
dition, a selection of reading projects for children and young people will
be studied. In a pedagogically oriented part, reader-related aspects will be
taken into account, with a focus on both teachers and students. Is gender
significant for the teachers’ choice of literature? How gender-divided is
children’s reading today? How is gender constituted in discussions about
books at school?

The same texts will be examined by all studies that belong to the pro-
ject, and the theoretical basis is the same. The project is interdisciplinary
and builds upon theories of development and socialisation as well as aesthe-
tic theories. It spans across subject disciplines such as history of literature,
pedagogy, psychology and sociology. Relevant to both the schools and the
research world, it may have particular importance for the development of
instruction and research in the field of teacher education.

2001-5616
Monica Rosén, GU

Project title: Studier Av Lasfardigheten i Sverige (SALS)/Reading
literacy in Sweden

Project:
The aim is to acquire deeper knowledge of literacy among children and
young people in Sweden. In this respect, Swedish pupils have previously
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accounted well for themselves in international contexts, but the results
within the country are very diverse. In SALS, five sub-projects have been
defined: (1) a broad description and analysis of literacy development in
Sweden during 30 years, both in terms of individual and group differences
and in terms of resource changes; (2) an investigation of the significance
of factors at school and in instruction; (3) a more profound analysis of im-
portant factors in the home environment and outside school; (4) a study of
how different forms of school contrast in regard to literacy and instruction;
(5) an analysis of pupils with weak literacy. SALS builds upon analyses of
already existing data. Sweden, through its participation in four interna-
tional studies of “Reading Literacy” between 1970 and 2001, has access to a
great amount of data with findings about both contextual factors and vari-
ous kinds of literacy. In addition to reading test data, the databases contain
answers on student, teacher, school and parent questionnaires. The analy-
ses will be based chiefly on multivariate techniques. SALS is conducted in
a collaboration between researchers in pedagogy at Goteborg University
and Kalmar College.

2003-2211
Stefan Samuelsson, LiU

Project title: En strategisk satsning pa las- och skrivforskning/A strate-
gic effort on reading and writing research

Project:

The present project aims to strengthen research on reading and writing
which is conducted at Linkdping University and Mid-Sweden University.
Five topics are given priority in the project: (1) What characterises efficient
and less efficient schools in regard to reading and writing skills? (2) To what
extent are difficulties of reading and writing a contributory cause of the
fact that so many students with foreign background drop out of upper se-
condary school? (3) Teachers’ and teacher trainees’ attitude and preparation
for work with pupils’ written-language development. (4) Upper secondary
school students’ thoughts about future requirements of reading and writing.
(s) How can one counteract negative, secondary effects of literacy during
the time in compulsory school?
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2001-5635

Hans Strand, SU

Project title: SPRINT och svenskan i skolan/ Content and language
(CLIL) in integrated learning and the use of English and Swedish in
school

Project:

SPRINT, the instruction in different subjects in a foreign language (especi-
ally English), primarily in upper secondary schools but also in the compul-
sory schools, has become a very popular and increasingly common form of
instruction in Swedish schools during the 19gos. (SPRINT/CLIL stands for
content- and language-integrated instruction.) The idea behind this type of
instruction is, of course, to make the instruction in English and other fo-
reign languages more efficient. How SPRINT functions in practice, though,
we do not know very much about at present. What happens, for example,
with the students’ Swedish? Will it be influenced? And will the use of Swe-
dish eventually decrease? These are questions which the project intends
to treat. More specifically, the project will answer two questions: (1) What
happens with the students’ skills in, and use of, Swedish when a larger or
smaller part of the instruction occurs in English? (2) What interplay occurs
between the students’ knowledge and use of English and their knowledge
and use of Swedish? The empirical basis consists of classroom observations,
tape recordings, tests, marks, questionnaires and interviews. The analyses
are made with the help of methods taken from communication ethnograp-
hy, discourse analysis, code-switching analysis and textual analysis.

2001-5643
Staffan Alvar Thorson, GU

Project title: Att lasa ar att lasa ar att lasa... Ett projekt om 16-aring-
ars lasfardigheter, lasstrategier och inferenser/To read is to read is to
read... A project about 16-year-old pupils’ reading literacy, reading
strategies and inferences

Project:

The project’s overall purpose is to investigate preconditions for 100 upper
secondary school students’ reading literacy (self-image, reading strategy,
inferences). We also want to investigate the students’ perceptions of the
authority relationship between text and reader, as well as whether these
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perceptions can be developed through structured textual discourses in a
perspective of fundamental values.

The investigation is designed as follows. A questionnaire is used to assist
charting of the students’ self-images and their perceptions of the autho-
rity relationship between text and reader. In individual interviews, the 50
students with most experience of reading will elaborate and deepen their
answers on the questionnaire. Here their reading strategies and ability to
infer are investigated.

In addition, we want to investigate whether it is possible, with the help of
structured textual discourses according to Questioning the Author (QtA),
to develop the students’ perceptions of the relationship between text and
reader, and to deepen their understanding of texts.

Also included in the investigation are questionnaires to teachers in Swe-
dish, and in Swedish as a second language, as well as to school principals and
school librarians. The questionnaires will tell us more about the precondi-
tions for reading in school (attitudes, availability of books, the books’ ac-
cessibility for the students, attitudes toward ‘our’ students’ reading of texts,
etc.).

Finally, we want to evaluate the teachers’ and students’ experiences of
how guided textual discourses can influence reading literacy and the rela-
tionship between text and reader.
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CES Committee for Educational Science

CLIL Content and Language Integrated Learning

ERME ... European society for Research in Mathematics
Education

FUR ..o Prerequisites for educational outcomes

GIMMIK ... ... Better learning outcome of micro scale laboratory

exercises in chemical education

Language and Literature

Micro computer-based laboratory work
Natural science and Technology for All

The Bank of Sweden Tercentenary Foundation
Studies of reading literacy in Sweden

.. Literacy skills and socioeconomic background
The instruction in different subjects in foreign

language
OtA Structured text discussion/talks
QtA o Questioning the author

Universities and Universities Colleges:

GU o Goéteborg University

HiG University College of Gavle

KTH The Royal Institute of Technology
KVA o The Royal Swedish Academy of Sciences
LHS The Stockholm Institute of Education
Liu . . Linképings University

LU Lund University

ORU . Orebro University

SU Stockholm University

MaH . Malmo University College

UmU Umeé University

UU Uppsala University

VXU o Vixj6 University
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Within the Swedish Research Council an overall framework for the evaluation of research support
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