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Preface

Thispublication arisesfrom thework of Subnetwork E of the Thematic Network of Teacher Education
in Europe (TNTEE) “ Didaktik/Fachdidaktik as science (-s) of the teaching profession?’ and also of
the SOCRATES European Module“ Didaktik”. It isbased upon collaboration that beganat aTNTEE
symposium at the European Conference on Educationa Research (ECER) that washeld in Frankfurt
in September 1997. Thismeeting wasfollowed by aseminar in Linzin March 1998 and by afurther
series of meetings of the group at the TNTEE Conferencein Lisbonin May 1999. Thefirst section
of the book (chapters 1 to 9) focuses on Didaktik (General Didactics) and more general issues
whilst in the second section (chapters 10 to 15) the discussion centres on Fachdidaktik (Subject
Didactics) in particular subject areas such as mathematics, science, mother tongue, foreign languages
and civics education. The final section (chapters 16 to 19) dealswith interdisciplinary issues based
on developments relating to Fachdidaktik in general.

Section |
General Didactics

Thefirst chapter of thisbook isbased upon the original “Invitation for discussion” by Helmut Seel
that was presented at the first two meetings of the group. This framed the initial discussions and
also subsequent developments and accordingly this chapter also frames the overall discussion in
this publication as a result. In this chapter Seel discusses the relationship between “Allgemeine
Didaktik” (General Didactics) and “Fachdidaktik” (Subject Didactics) and draws particular attention
to the importance of the conception of “Bildung” in German pedagogy. It is recognised that the
word Didaktik is not acommonly used term in the language of education in the English speaking
world and that appropriate translations are not simple and straightforward but complex and
problematic. With regard to Bildung this is seen to be central to the “anthropological basics and
foundations” of educational sciences (“ Erziehungswissenschatten”) and, it issuggested, might best
betrandated as“erudition”. Didaktik itself can be seen as the science whose subject isthe planned
(institutionalised and organised) support for learning to acquire Bildung. It is observed that human
beingsareborninto aculture, acultural environment, including asocial system. Human personality
is developing and shaping in alifelong process. This development encompasses physical learning
processesininteraction (maturation and decline) aswell aspsychical learning processesininteraction
with other human beings and in dealing with cultural phenomena such as objects, institutions,
ideas, sciences etc. The acquisition of, and the dealing with, cultural objects are seen as maor
aspects of Bildung as a process, which represents a cluster of learning processes. It is also noted
that Bildung may be conceived as “an (intermediate) actual state in the process of personality
development” and also that it can be seen as “an ideal norm”. The learning processes are seen to
lead to an integration of knowledge and rational thinking as “abasis for the competence to judge”’,
volition “as a prerequisite for the readiness and ability to decide” and of competence which is

TNTEE Publications Volume 2, Nr 1, October 1999



broadly conceived as “ capability to act in an efficient and responsible way in social terms’. Seel
argues that “those processes of learning, which in their entirety represent the process of Bildung,
receive their impetus by dealing with people and experiences with objects’. The promotion of
learning processes relevant to the acquisition of “Bildung” is seen to relate to two components,
which arefirstly “the selection of cultural components asgoalsand content of learning” and secondly
“support for learning processes asregardstheir efficacy and success’. Theoverall aim can be defined
as"“ Gebildite/r” or “educated personality” which (i) comprisesasense of egalitarianism; (ii) relates
to “centra problemsof living”; (iii) is concerned with “key problems’ in society and (iv) relatesto
al human capabilities.

The second chapter by Pertti Kansanen aso offers much to frame subsequent discussions in this
publication. This chapter presents an historical overview of the development of the “Deutsche
Didaktik” and compares it with the American tradition of research on teaching. Essentialy this
chapter presents a personal account of an enquiry in relation to the question “What is Didaktik?’
Thistraditionistraced back to Johan Amos Comeniusin the 16" century “asapractical and normative
doctrine” and various trends within the 20" century are identified. These include “die
Reformpé&dagogik” (Petersen et al.), “ geisteswissenschaftliche Didaktik” (Klafki et al.), empirical-
analytic Didaktik (Schulz et al.) and critical-communicative Didaktik (Habermas). Thetradition of
Didaktik is seen to be characterised by philosophical thinking, theorising and the construction of
theoretical models. Itisnoted that Didaktik isaterm that isused in Central Europe and Scandinavian
countriesand that it much lesswell known in English and French speaking countries. In emphasising
the normative aspects of Didaktik, Kansanen suggeststhetrandation as“theart of teaching”. However
an essential aspect to his analysis is the second order term which is described as “a model or
methodology of how to envisage the teaching-learning process’. The meaning of the term
“curriculum” isalso considered and it is noted how thisis strongly culture bound and fraught with
avariety of difficulties when being compared across linguistic boundaries. The absence of almost
any discussion of Didaktik in British and American literature is highlighted. In relation to this
phenomenon, a particularly significant section focuses on how the traditions (Deutsche Didaktik/
Anglo-American curriculum theory) separated in responseto political and ideological circumstances.
It is noted that reform pedagogy and “new conceptualisations of Didaktik” arose from critiques of
the “mechanical application of Herbartianism” in the early part of the 20" century but that these
devel opmentsdid not reach American education, leading to “ amazing disparities’. Kansanen observes
that a key characteristic of the different traditions was how the model for teaching in the United
States came to be based on a business model. Under such a model teachers are perceived as a
“labour force” whichisto be motivated and managed through narrowly concelved systemsof control
and accountability. It isfurther noted how such an atmosphere was not encouraging to independent
and autonomous action. In addressing the aspect of Fachdidaktik, Kansanen argues that only
erudition-centred Didaktik/Gei steswissenschaften “ hasaclear position on thisquestion”. In essence
the main task in thistradition is seen asatheory of educational content (Theorie der Bildungshalte)
according to itsvaluein the curriculum and in the instructional process. Finally some observations
areoffered onthe“Nordic alternative” and the conflict between the different traditions of educational
psychology/empirical research and gei steswissenschaftliche Didaktik/hermeneuticsis highlighted.

In chapter 3, Brian Hudson begins by addressing the relationship between educational psychology
and didactics and the role of didactics in teacher education. In relation to Didaktik, the role of
Fachdidaktik is explored with specific reference to mathematics education from a UK (England)
perspective. The emphasison the social and cultural aspectsof education that isapparent in Didaktik
mirrors current debates in mathematics education that are discussed. Close parallels are seen to
exist between Didaktik and Vygotskian cultural psychology and therelated fields of activity theory
and social practicetheory. Two related issuesthat areraised by thisdiscussion arefirstly, thetension
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between individualistic and social perspectives and secondly that between fragmentation and
integration. The sources of these tensions can be traced back to differing perspectives on teaching-
learning e.g. specialised training in specific skills (in the behaviourist tradition) in contrast with
teaching-learning that isintended to “ activate large areas of consciousness’ (higher mental functions
in the Vygotskian tradition). In considering developmentsin England and Wales over recent years,
thisisseen asatime of increasing fragmentation in terms of the curriculum in both schoolsand a'so
more recently in teacher education. The style and approach of the Chief Inspector is seen to be an
obstacle to constructive engagement with and the future development of the teaching profession
and the, at times, adversarial approach of the Teacher Training Agency is seen to have been
problematic. A further problem at the time of first writing this chapter was seen to be the lack of a
“clear and explicit rationale” for the curriculum that was in sharp contrast with the concept of
Bildung that iscentral to Didaktik. It was encouraging to seethis problem being addressed recently,
through aproposed statement of valuesand aims. However thisisnow seen quitewidely asarather
timid response on some aspects such asmulticultural issues. With regard to pedagogy, therelatively
recent debate in the UK is welcomed although the atheoretical nature of this contribution to the
debate from the Teacher Training Agency isnoted and an alternative broader conception is proposed.
Thetradition of Didaktik isseento offer real potential for informing future development in educational
policy. In particular thistradition is seen as one which would enable ashift in thinking from afalse
dichotomy between teaching and learning and also a shift in emphasis in thinking about the
educational process as being concerned with the development of “higher mental functions’ rather
than narrowly concelved technical competences.

Birgit Pepin explores existing model s of knowledgein teaching in three different environments: the
Anglo/American; the French; and the German scene in chapter 4. Particular attention is given to
models of mathematics teaching. In each scene it is attempted to develop an understanding of the
different aspects of the models, to comprehend their underlying concepts, how they are constructed,
and in some cases how they devel oped historically. By doing this, similaritiesand differences could
beidentified. It is concluded, firstly, that what is common to all modelsin all countries considered
isthat knowledge in teaching is not seen as static, but as a process of development and change and
that experiencein the classroom contributesto itsgrowth and change. Secondly, there are differences
interms of origins of conceptsrelated to their background in terms of educational traditions. Thus,
it isargued that models of knowledge in teaching have to be understood in terms of the countries
educational and cultural traditionsin which they developed. It is proposed that this might usefully
guide researchers to the development of a common understanding of what is generally called ‘the
science of teaching’ or ‘didactics’, as well as to the identification of research and development
projects in the areas of teachers knowledge. In order to make the task manageable distinctive
modelswere chosen for the Anglo/American scene, in particular that of Shulman intermsof teachers
knowledge in general, and that of Ernest in terms of mathematics teaching. For the French scene
particular concepts were selected that originate in the French research on didactics and mathematics
didactics, and these were linked with corresponding didactical theories. For the German scene the
research drew almost exclusively on literature that presented and compared the German concept of
Didaktik with the Anglo/American concept of research into teaching and curriculum. Therefore,
the reader is asked to imagine a grid with three lines (Anglo/American; French; and German) and
two rows (general didactics; mathematics didactics) which need to be filled with theories and
concepts. The main emphasis of the paper is on the Anglo/American aspect, smply because in
England the main literature is available in English and it is on the Anglo/American representation
of teacher knowledge. It isargued that thereistoo littleliterature availablein English on French and
German theories, in order to appreciate the full volume of concepts and ideas of didactics in the
French speaking or the German educational environment.
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Friedrich Buchberger and IrinaBuchberger consider the key aspects of professionality in chapter 5.
As one among a number of key aspects they identify the existence of “(a) corresponding, well
developed science(-s) and of (scientifically) validated practices for a particular (academic)
profession”. They highlight the fact that the teaching profession has not fulfilled these essential
criteriain general within Europe, although they do point towards the fact that “much (scientific)
knowledge and some (scientifically) validated practicesrelevant for teaching and learning in schools
and the teaching profession have been developed”. They argue that much of this knowledge has
been produced by Erziehungswissenschaften (“educationa sciences’) and its subdisciplines (e.g.
Didaktik, educational psychology) aswell asby various Fachdidaktiken (“ subject-related didactics’)
for different subjects. The concept of science (Wissenschaft) is used in the (“rather liberal”) sense
attached to it in continental European cultural contexts and is not seen to be restricted to natural
sciences. They define Didaktik/fachdidaktik (DF) as (a) science (-s) of teaching and learning (both
the (double) notion Didaktik/Fachdidaktik and the singular/plural with science (-s) reflect
uncertainties). Accordingly DF isconcelved as atransformation science dealing integratively with:

(i)  contexts of teaching, studying and learning

(i) amsand objectives of teaching, studying and learning

(iii) contents of teaching, studying and learning

(iv) teaching and learning strategies

(v) mediaand teaching/studying/learning aids

(vi) evauation of teaching, studying and learning

(vii) actions of actorsinvolved in the teaching/studying/learning process

Asascience DF aims at the production of descriptive knowledge/theories (Beschreibungswissen),
explanatory knowledge/theories (Erklaerungswissen), and efficiency-oriented knowledge/
technological theories (knowledge and measures to provide opportunities for change)
(Veraenderungswissen). Thelatter isseen asahighly under-devel oped aspect in rel ation to education
(teaching-studying-learning). This chapter aimsto map out some of the main el ements of the problem
space, whilst not claiming to provide answers or solutions. These elements are categorised around
Six statements, which are as follows:

(1) Teaching and initial teacher education have to be oriented on the “ state of the art”.

(2) The“sateof practice” of initial teacher education may be characterised asrather problematic.

(3) (Research-based) knowledge basesfor teaching and initial teacher education do exist, but are
used to alimited extent only.

(4) Moreresearch on teaching and initial teacher education isindispensable to increase the
scientific bases on teaching and initial teacher education both in quantity and quality.

(5) DF conceived as an integrative transformation science might have the potential to become
the main science of /for the teaching profession.

(6) Producing and adopting scientific knowledge bases to improve teaching/learning and initial
teacher education calls for co-operative problem-solving processes of all actorsinvolved.

In relation to (1), it is noted that educational sciences (including educational psychology and
educational sociology) and especially a science of teaching has been difficult to establish in many
initial teacher education curricula. The ambival ent nature of the rel ationship between the devel opment
process of educational sciences and teacher education in Germany isnoted. Attention isalso drawn
towards the claim of Reynolds of the non-existence of educational sciences in England, whilst at
the same time noting that he offers “a rather narrowly conceived conception of it focusing on
research on effectiveness of teaching and learning”. Withregardto (2), attention isdrawn to particular
explanations of curricular problems in teacher education with reference to the notion of a “social
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arena’ of teacher education where different interest groupsand lobbiestry to keep their influencein
asocia “power game” (e.g. scientific/academic disciplines). Theresult of this power game may be
that adaptations and re-orientations that are necessary because of changes in the context are not
made. On the topic of statement (5) a preliminary model of DF as an integrative transformative
science dealing with teaching-studying-learning is presented. Drawing on the work of Klafki, the
notion of Allgemeinbildung (basic competence) is seen as of central importance. This model is
seen as offering the possibility of opening up widely neglected areas of research into teaching and
learning and also of contributing to the constructive empowerment of the teaching profession. In
addition it is seen as offering the potential to reduce the dependency on external and political
control including that from non-teaching related academic disciplines.

In hisoutline of Didaktik asthe professional science of teachersin chapter 6, Helmut Seel highlights
thetension between the pedagogical and didactical tradition of “ gei steswissenschaftliche Padagogik”
(and the associated notion of “relative pedagogica autonomy for school and teachers’) in German
speaking countries with the more narrowly focussed Anglo-American concept of teaching theory.
He also draws attention to Shulman’s critique of alesson-related instructional theory as being too
limited for a scientific basis for professional practice. Further he highlights Shulman’s critique of
an exclusively psychological orientation on associated research. He also notes how a“renaissance
of Didaktik” has taken place in German-speaking countriesin recent years and proposes the need
for such scientific theory and reflective practice in general. In outlining the professional science of
teaching heidentifiesthree componentsasfirstly atheory of teaching, secondly atheory of Bildung
and thirdly atheory of school. In hisfinal section he considers the relation between Didaktik and
subject-related studies which is seen as problematic and in need of clarification. A key issueisthe
unstable nature of subjectswithin the school system. For example some subjectswereinitially seen
asknowledge and attitudesto deal with certain phenomenaand problem areas of life, e.g. Erdkunde,
Naturkunde, Wirtschaftkunde etc, whereas others were seen as skills such as languages, arithmetic
and crafts. Also some subject disciplines are not represented at all in the elementary and lower
secondary school systems such as medicine, law, astronomy and economics. A further key issues
centres on the problems created by the organisation of the school into isolated subject-matter
compartments. Such organisation is seen to run counter to the need for the integration of subject
matterswhen faced with real life problems of asocietal or personal nature. One way of overcoming
these problemsis seen to be through cross-curricular project-based approaches. Finally Seel points
to the need for a continuous evaluation of the dynamic relationship between general didactics and
subject-matter didactics.

In chapter 7, Gunn Imsen emphasi ses the di stinction between the normative and descriptive aspects
of Didaktik and addresses the notion of reflection as a “bridging concept” in this context. The
normative aspect is seen as seeking principles and procedures to decide about aims, subject matter
and teaching-learning methods in education, mostly for the purpose of educational planning. The
descriptive aspect of didactics is seen to focus upon the teaching-learning reality, its contexts and
the students' learning experiences, in order to understand the educational process. Traditionally
and philosophically, these two aspectsare seen to be clearly separate, though in educational practice,
these two parts of didactics are seen to be intertwined. This chapter presents a comprehensive,
analytical model, mapping the main components that make up thelifein classrooms. Thismodel is
offered to serveasatool in order to understand and to some extent explain the rel ationshi ps between
factorsinfluencing classroom life. The waysto change in teachers' practices are seen to be in how
they connect and combine normative ideas and descriptive information. Thus, reflection is seen as
acore concept in the attempt to bridge the divide between these two aspects. The model isbased on
a perspective that sees ideas never working directly on teaching, but “through those teachers that
will transmit them into practical activity”. It is emphasised that in order to understand this “a
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phenomenological perspective is necessary”. It is further emphasised that “it is not sufficient to
explain lifein the classroom only referring to the activity inside the classroom walls’. The conflict
is acknowledged between the responsibility to take care of individual students' personal needs and
development on the one hand, and on the other hand to comply with national and international
demands for increased productivity and economic growth. A key aim of TE is seen as developing
student teachers’ ability to develop themselves as professional practitioners, and not only “the
ability to reproduce teaching from given models’. Imsen highlights the significant impact that the
work of Lawrence Stenhouse has had on educational devel opmentsoutsidethe UK. Action research
Isseen as apowerful aternative to the “ Tyler-rationale and the belief that schools can change only
by formulating objectives’. Thisalternativeis seen to bethrough “theteachers continuousevaluation
of their own practice, reflection on their own experiences and the ability to learn from their own
mistakes and successes’. Attention is also drawn to research that highlights a distinction between
those who investigate teachers' planning as a purely rational and logical concern (for instance in
connection with management by objectives and implicit norms about effectiveness) and those who
consider feelings and caring attitudes towards their students. From a theoretical perspective, the
relation between the normative and the descriptive aspects of didactics is seen as one of the most
important challenges for the future of teacher education.

Pertti Kansanen and Matti Meri deal with the didactic relation in the teaching-studying-learning
process in chapter 8. The relation between general didactics and subject didacticsisfirst analysed
and the special characteristicsof subject didacticsare highlighted. Didacticsis seen to be connected
with some content in society and a curriculum restricts the degree of freedom to act in this context.
Pedagogy is seen asthetotality that guidestheinstructional process according to theaimsand goals
stated in the curriculum. The term subject didactics is seen to be problematic and the question is
posed “Why not content didactics (Inhaltsdidaktik)?’ Thisraisesthe sub-question “What iscontent?’

Accordingly subjectsare seen asonly part of the content of the whole. In exploring how independent
the different sections of subject didactics may be, the German concept of Bereichsdidaktik is
discussed. Thisapproach combinesrelated subjectsinto an area (Bereich) and isused in practicein
Finnish teacher education. Asin curriculum planning in general the position of subject didacticsis
seen to be political by nature and dependent on the educational policy in the society. This means
that some subject didactics may come to an end or change character with societal developments.
The position of subject didacticsis seen to be not asimple one and although content is recognised
asimportant, subject didacticsis seen as only one of anumber of perspectivesthat are needed. The
didactictrianglein thetradition of Herbart isused to discussthe complex rel ations between teacher,
student and content. The pedagogical relation between the teacher and the student is taken as a
significant starting point, in the Geisteswissenschaft pedagogy. In considering the relationship
between the teacher and the content, the teacher’s competenceis brought into focus. From the point
of view of subject didacticsthe questionisone of balance between subject knowledge and pedagogy.
It is noted that in principle the competence of the teacher is never too high but that “when it is
beyond what is necessary (interms of subject knowledge) it may be of no use”. Further it isargued
that in the traditional understanding of the didactic triangle, the content has meant discipline-based
content knowledge but that this should be expanded to cover questions relating specifically to the
curriculum. Itisobserved that teaching initself doesnot necessarily imply learning and the preferred
termfor the activities of the studentsisthat of “studying”. It isthrough studying that theinstructional

process can be observed, whilst theinvisible part of thisrelation may belearning. Theteacher’skey
task is seen to bein guiding thisrelation. It is emphasised that the didactic relation is arelation to
another relation and that to concentrate on this aspect is “the core of ateacher’s profession”. In
view of the complexity of this aspect, it is observed that “it is difficult to think that the didactic
relation could be organised universally or according to sometechnical rules’. Consequently teachers

own practical theories and pedagogical thinking are seen to be of vital importance.
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Writing from a Finnish perspective in which TE isincluded within the university system at every
level, S-E Hansen and C-G Wenestam identify two central dimensions of teacher education in
chapter 9. Thefirst oneisdefined by the applied work that is carried out by teachersin their day to
day practice. The second aspect is the knowledge formation that gives the understanding of the
nature of teachers work. They propose that it is the latter dimension that should be founded on
scientific principlesbut that in general internationally teacher education does not offer the scientific
training that is seen asfundamental to aprofession. The dualistic nature of teacher educationisseen
to raise problems and difficulties with regard to what should be included. They argue for two
principles that should govern teacher education. Firstly isthe proposal that teacher educationisan
academic scientific discipline, in the same sense asfor the medical profession. Theimplications of
this approach are that the foundations for the education of student teachers must be scientifically
based on scientific knowledge. It also impliesthat teacher education isascientifically defined area
where knowledge can be accumulated. They argue that this contradicts to some extent the
apprenticeship model of teacher education. According to this perspective, the question of what
knowledge is needed in teacher education and how knowledge can be accumulated is of central
interest. The second key principle to govern teacher education is the importance of educational
research and the close rel ationship between research and teaching in Finnish departments of teacher
education. They draw on Kansanen's ideas in proposing that the kind of reflective thinking that
teacher education is trying to promote starts from a research-based approach, which is amed at
permeating the whol e of teacher education. The research-training element isintended to enablethe
student to acquire an understanding and way of reasoning about education in terms of its scientific
qualities. They proposethat thisshould result in students being ableto discuss and argue by referring
to scientific knowledge about educational practices rather than relying on “everyday thinking and
magical or mystical arguments’.

Section 2
Specific Subject Didactics

In chapter 10 Birgit Pepin discusses epistemol ogies, beliefs and conceptions of mathematicsand its
teaching and learning. In particular she addresses the theory and specifically how teachers’ beliefs
and conceptions are manifested in their practices by drawing on arecent research study in England,
France and Germany. The chapter begins with an exploration of the issues raised in the literature
concerning epistemol ogies, beliefs and conceptions of mathematics and its teaching and learning.
Secondly, it analyses the ways in which mathematics teachers' classroom practices in England,
France and Germany reflect teachers' beliefs and conception of mathematics and its teaching and
learning. The findings of the research study suggest that teachers beliefs and conceptions are
manifested in their practices and can betraced back to philosophical traditions of thethree countries,
to epistemological and educational trends of mathematics and mathematics education, and to personal
constructions. It is suggested that teachers pedagogical styles are a personal response to a set of
assumptions about the subject and itsteaching and learning, to aset of educational and philosophical
traditions, and to a set of institutional and societal constraints. Thus, it is argued that teachers
pedagogies need to be analysed and understood in terms of alarger cultural context and in relation
to teachers' conceptions and beliefs, and that a lack of such understanding is likely to inhibit the
process of change at all levels of the system.

Mathematics education is also the focus of chapter 11 by Brian Hudson, Hans-Jorgen Braathe,
Sigmund Ongstad and Birgit Pepin. This chapter outlines the rationale for the development of the
module on Mathematik Didaktik as a part of an electronic web-based “text book”. The overall
approach to the devel opment of the moduleisbased on amodel of teaching-learning asan “integrative
transformative science” with reference to the contribution by Friedrich Buchberger and Irina
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Buchberger in this publication. Thismodel pays due attention to the general aims of society aswell
asto curricula, content and learning situations. As part of this perspective, teacher competenceis
broadly conceptualised in terms of “professional action structures’ in contrast with the narrow
emphasis on technical competence and on mechanistic conceptions of a ‘technology of teaching’
that currently prevail in some parts of Europe, such as that outlined by Reynolds. The teaching-
learning approach is based on problem-oriented, research-oriented and co-operative learning
processes. Two fundamental beliefs about mathematics education underpin this chapter. The first
of these is that there are three crucia elements involved: the mathematics, the teaching and the
learning, or aternatively, the content, the teacher, and the learner. However these three elements
only make sense in a mutual triad where no aspect should be given primacy. Secondly teaching-
learning is seen fundamentally as communi cation. Underpinning the devel opment also are particular
ideas about the nature of mathematics itself. In relation to this aspect the starting point for the
development isaround “big ideas’ in mathematics—in contrast to the fragmentation that is evident
in the thinking of some policy makers at thistime.

Chapter 12 by Alberto Bargellini focuses on the development of provision, interms of the contents
and methods, of the programmes of pre-service and in-service teacher education of scienceteachers
at the Italian compulsory school level (primary school and middle school: pupils between 6 and 14
years of age). Particular attention is given to the educational strategies and didactical methodol ogy
onwhichthisdevel opment isbased. Integrated approachesto science teaching and their implications
for programmes of teacher education are discussed. It is argued that though “we could easily be
encouraged to think of content as the main integrating principle” many topics in science are “by
their very nature interdisciplinary”. It is suggested that content does not necessarily constitute the
only possible integrating element. For example the same function can be carried out by “common
pedagogical objectives’ across subject boundaries or through “the adoption of a common
methodology, based for example on the acquisition of concepts and the activation of procedures
that are basic to experimental sciences’. The profile of the mathematics and science teacher is
outlined. A thorough knowledge of the structure, the didactics, the history and the specific
epistemol ogy of the two main subjects are seen as key componentsthat go to make up asignificant
general reference model.

Sigmund Ongstad presents ideas about the challenges of generalising school disciplines and their
didaktik across borders of languages and culturesin chapter 13. These are illustrated mainly with
examples from mother tongue education, although examples from other disciplines (e.g. science)
arereferred to also. Examples and perspectivesreflect the Norwegian and Scandinavian contextsin
particular. The stancetakenis“totry to avoid seeing adiscipline asastraightforward phenomenon”.
It isemphasised that in this chapter thereisno intention to cover al relevant problems, but rather to
focus on the internal relationship between a discipline and its didaktik. One hypothesis is that
defining a discipline is the moment of birth for its didaktik. Further it is argued that through the
inevitable “languaging” of this ongoing process, an important relationship between the didaktik of
mother tongue education and other disciplines and their didaktik is established. However this
relationship is not seen to have been well recognised in general. With reference to the work of
Bourdieu and Lash, ideas on the relationship between positioning, language, meaning production
in society and didaktik are discussed. Drawing on post-modern thinking it isargued that “ Language
can no longer be trusted, but has still to be used. Language is seen as ambiguous. Languages, or
rather semiotic signs, are now more economically important for the production than the traditional
manual act. The production, selling and buying of signs are economically more important than the
‘“unproductive’ reproduction of the past”. The didaktik is seen to be “sent in al directions to get
order in or get sensein the blurred mess”. It isargued that the discipline accepts paradoxes and that
“we are in postmodernism”. Accordingly the internal challengesin the didaktik of mother tongue
education are seen to have the potential to serve as a source of reference for other disciplines.
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Thefocusof chapter 14 by Aud Marit Simensen ison paradigm shiftsin foreign language didactics.
In this chapter she discusses the problems created by shifts of paradigm. Thisisdiscussed firstly in
relation to theories of language learning and theories of language, sometimes referred to as the
academic “ parent” disciplines of foreign language didactics. Secondly these are related to theories
of foreign language teaching, most often referred to as foreign language teaching methods. The
problems are discussed from the point of view of educating teachers for a career across shifting
paradigms. Above al Simensen questions the prescriptive aspects of foreign language didacticsin
teacher education and argues for agreater emphasis on analysis and criticism. It isargued also that
there should be an emphasis on providing the students with an historical perspective on foreign
language teaching and with the underlying theoretical rationale for different approachesto foreign
language teaching over time, including different “versions’ of foreign language school subjects.
The*panaceafallacy” is seen asaphenomenon in foreign language teaching that should be avoided
in teacher education. The priority is seen to bein preparing students better for the changes or major
shifts that inevitably will come during their career as teachers. With this in mind, an important
function in teacher education is seen to bein explaining new theories, concepts, ideas and teaching
methods. However theoriesin teacher education should not be primarily for prescriptive purposes.
Rather they should befor descriptive and consciousness-raising purposes and classificatory purposes.
A good historical perspective ontheoriesis seen to be essential in contributing towards “ vaccinating
our students against believing that the new ideas etc. will solve all our problems’. It is seen as
crucia that the theories students encounter in teacher education are not presented as the whole
truth. A vital role of teacher education is seen to be in cultivating some of those intellectual virtues
such as “adistrust of dogmatism and a healthy scepticism to accepted truths at any time”.

In chapter 15 Folke Vernersson and Lars Owe Dahlgren discuss the use of modelsin social science
and civics teaching. The chapter draws on experience gained through a research project on
instructional models in civics and their application in teacher education with special regard to the
upper parts of the compulsory and secondary school. Models are seen as providing simplified and
formalised pictures of reality. Within the disciplinary context, models can function as “generative
links between empirical studiesand prevailing theory”. In adidactic context, thefunctionisseento
be “a more pragmatic one — to assist the teacher in teaching situations’. The value of modelsin
teaching isseen to bein giving “ hints concerning theimportant issues of selection and communication
of the subject matter”. The concept of a model is central to the discussion in this chapter. The
empirical aspects draw on the experimental activities of agroup of student teachers. The students
projects are seen to provide “useful experience and deepened empirical knowledge”. Findly, two
main strategiesfor the use of models—the deductive and theinductive—are discussed. The deductive
approach i.e. amethod by which conclusions are logically dependent on the premises at hand leads
to assumptions made from various models or theories being tested by empirical observations. In
generdl it is observed that deduction is common in mathematics and in the sciences and that in
practice, deductive teaching strategies combined with ahigh degree of teacher influence are probably
guite common. When this kind of teaching is characterised too much by the teacher’s personality,
without consideration of the students' preconceptions, it hasnormally been classified —and criticised
— as traditional transmission teaching. Inductive strategies on the other hand are seen to aim at
having the students independently formulate and analyse issuesin society. The goal isto arrive at
persona models or “theories” which later may be tested against reality. This strategy is seen to be
well established within teacher education in Sweden. It issuggested that the two strategies probably
do not occur very often in pure, refined versions. The choice of strategy is seen to be dependent on
the nature of the goalsinthefinal analysisand will reflect conceptions about the nature of scientific
research and knowledge. It is aso posited that “didactical reflections lead to an enriched, enlarged
and possibly changed perspective on science itself”.
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Section 3
Interdisciplinary |ssues

Jaroslava Vasutova discusses issues in teacher education arising from a recent interdisciplinary
workshop on pedagogy in the Czech Republicin chapter 16. Thefocus of the workshop wasthat of
disciplinary didactics (subject methodol ogy/Fachdidaktik) in teacher education. Participants were
drawn from faculties of education and other university faculties which offer teacher education
programmes in the Czech Republic. The keynote questions addressed in the workshop were:

1. Isdisciplinary didactics (subject methodol ogy/Fachdidaktik) regarded as a scientific field
and what are the arguments?

Does the curriculum of didactics reflect the changing social and educational context?

How is didactics participating in preparing of students for the teaching profession?

What is the relationship between general and disciplinary didactics in teacher education?
What isthe status of disciplinary didacticsin professional and academic disciplinesin teacher
education?

abrowbd

The discussion centres on the sciences of education and their placein teacher education. It isnoted
that after 1989, asaresult of political and socia changes, the sciences of education were“immediately
de-ideologized” and the disciplines which were suppressed such as comparative education and the
sociology of education began to develop. Didactics as disciplines of the teaching profession are
seen as deserving of specia attention, given the significant impact they make to the formation of
professional competencies for teaching. The roots of general didactics are traced back to the last
century and in particular to Komensky’s genera theory of teaching and learning. The roots of
disciplinary didactics also go back to the last century when “ methodics as normative guides of how
to teach various subjects were formed”. Their development as a scientific field of education is a
more recent phenomenon and various “concepts’ (of disciplinary didactics) that have devel oped
over recent years are discussed. Particular attention is given to the “communicative concept” of
disciplinary didactics. This is seen as “a specific process of transformation, transmission and
delivering of scientific knowledge of a certain scientific discipline through education towards
individuals and society”. Disciplinary didactics is considered as a “boundary disciplineg” with
interdisciplinary character. It is seen to have its own subject and utilises the methodology of the
sciences of education. The subject of disciplinary didactics can be characterised asa“ specific form
of communication of a scientific/artistic field with the subjects/objects of education”. The teacher
IS seen to have a mgjor role in terms of socia interaction and “pedagogical communication” in
introducing the scientific/artistic concepts “within the conditions of school teaching/learning”. Given
the interdisciplinary character of disciplinary didactics, “educators of this discipline” are seen to
require interdisciplinary knowledge and concern is expressed about the status of “disciplinary
didactics educators’. Finally disciplinary didactics are seen as “young sciences’ that have great
potential in relation to the professionalisation of teachers.

Ana Isabel Andrade, Luis Marques and Nilza Costa outline an integrated approach to subject
methodology from a Portuguese perspective in chapter 17. They also discuss the results of a
preliminary evaluation of the experience of this development. They argue for the importance of a
competence-based approach ininitial teacher education but stress the danger of over-emphasison
skills and techniques. They support the view that what informs performance is as important as
performance itself. Accordingly competence is characterised as a wide issue that encompasses
intellectual, cognitive and attitudinal dimensions, in addition to that of performance. Some
competences are seen to be person-related and others task-related. Therefore statements of
competences should seek acombination of these two aspectsin thelight of the view that the processes
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of personal and professiona development are seen to be inseparable. The importance of language
and communication is stressed, as is a constructivist perspective on student learning. The overall
approach to this development is based on the view that there is “atheoretical body of knowledge
working as a common denominator across’ all the subjects involved (science, mathematics and
humanities). Action, whether a part of teaching or any other activity in life, is seen to be either
linked with theory or otherwise “it is blind and purposeless’. Hence a theory of learning may be
seen to function as an analytical tool in order to judge the quality of a particular teaching and
learning event. A mgjor aim of the methodol ogy component isto hel p studentsto acquire aperspective
on education based on “ the achievement of autonomy, solidarity, ability for problem solving, reflection
in action, democratic attitude, rather than a set of proceduresthat replicate previous knowledge and
behaviours’. The overall development based on the assumption of “a common body of knowledge
inthefield of Didactics” won widespread support from the studentsin the evaluation of the module.
Theevaluationisdiscussed fully in the concluding commentsand it isalso noted that the integrated
approach was aso an attempt to avoid a reductive understanding in relation to their own subject
areawhether in the field of science or language.

In an associated discussion Isabel Alarcdo, Nilza Costaand Helena Araljo e Sa discuss the role of
subject didacticsin teacher education in chapter 18. They introduce the discussion with aclarification
of the meaning of didacticsandidentify threeinterrelated dimensions. Firstly it may refer to research
on teaching and learning which is seen as the research component of didactics. Secondly it may
refer to what teachers do when they teach which is referred to as the professional component.
Thirdly, consideration is given to didactics as a learning course of study in teacher education
programmes and thisdimensioniscalled curricular didactics. Itisnoted that thefield of didacticsin
Portugal has evolved from a practical, normative field of instruction to an inquiry-based, meta-
disciplinary area of teacher learning, professional practice and research. General didactics have
tended to be replaced in teacher education programmes by subject-specific didactics, though aneed
for acommon core of knowledgeisstill recognised. The search for theidentification of an“innovative
self-defining idea based on an epistemologica definition of the discipline contours’, associated
with a careful staff development policy are highlighted as key issues for the development of a
“distinctive change-oriented self, aspecific professiona culture and an emerging body of knowledge’.
The development of a research unit, integration of research, advanced training, development of
students’ constructive and reflexivelearning processes and collaboration with practitionersin schools
al proved to be relevant issues. The search for the answer to the question about the role of subject
didactics in teacher education was central to the success of the development. The epistemol ogy of
subject didactics is seen to have “revealed it as afield of generation of new knowledge that goes
beyond subject disciplinesand the so-called sciences of education”. It is seen to subsumethe common
dimension of teaching (general didactics) and to interrel ate thisto the content dimension of teaching.
Its integrative, interdisciplinary nature is seen to have “brought to light the mediating role of the
teacher in the pupils approach to content knowledge. The underlying focus on research concerned
with what teachers and pupils actualy do and say in their interaction in learning situations has
represented an attempt to relate knowledge and action”. The involvement of teachers in research
projects “is seen to have helped to turn didactics knowledge into professional innovation”.

In the final chapter Eila Jeronen and Esa Pikkarainen discuss the role of subject didactics, general
didactics and the theory of pedagogical action in relation to the problem of overcoming the gap
between theory and practice in subject teacher education. This gap between what is taught in the
university and actual instructional action has been identified through many studies. An associated
problem isseen to bethelink between educational studiesand studiesin sciences. However, school
practice and studies of subject didactics are seen to have been integrated better with the contents of
subjects. The greatest problem in pedagogical studies is seen as enabling students to “construct a
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holistic view of the structure of educational action”. As a consequence the teacher education
curriculum was re-orientated around a general perspective on the concept of “pedagogical action”
from within the German tradition of Allgemeine Padagogik. With reference to Benner, the idea of
pedagogical action is seen to form the core in education and is based on the four principles. The
first principle “Bildsamkeit” refersto the initial ability of the student to learn and devel op herself.
The second principle “ Ausforderung zu Selbstétigkeit” means that educators act themselvesin the
way that later on requiresthe student to realise his/her ability. Thethird principleis® Contextuality”
and involves coming to know the cultural context and acquiring the competencies that are needed
in this context. The fourth principleis “Bildungs Ideal” which involves thinking about the future
that isaspired to and the competenciesthat are needed for the studentsto improvetheir own contexts.
These pedagogical principles are seen to have adual rolein the development of teacher education.
They form the basisof the structure of the curriculum, and also should form the basi s of methodol ogy
of teacher education. According to these pedagogical ideas, the teacher educator is seen asaguide
who plans and arranges | earning environments where the student teacher can find and develop his/
her teaching abilities and skills. It isimportant to conceptualise student teachers’ own experiences
with reference to educational and didactic theories. The structure of the curriculum is aimed at
bridging educational theory and practice and at trying to “ bind together special and general tasks of
didacticsin every level of study processes’. Frominitial evaluationsthisstructural reformisseento
have helped students to “ see their studies as a whole where theoretical and practical, genera and
special knowledge are integrated with each other”. It is observed that students have acquired a
better understanding of how the theory of subject didactics can be applied in the teacher’swork. In
the future, a greater emphasis on subjects is seen to be necessary alongside the development of
subject didactics together with subject departments and schools. More research and development
on genera questions of pedagogy and didacticsis seen to be necessary.

Thelack of debate about Didaktik in British and American literature has been highlighted by Pertti
Kansanen. Thereasonsfor the separation of thetraditions of Deutsche Didaktik and Anglo-American
curriculum theory can be seen in relation to very different political and ideological circumstances
during the twentieth century within Europe especially. Helmut Seel pointsto the need for acontinuous
evaluation of the dynamic relationship between general didactics and subject-matter didactics.
Friedrich Buchberger and Irina Buchberger see potential for ideas contained in this publication to
serve as a contribution to the constructive empowerment of the teaching profession and also to a
reduction of the dependency on external and political control. With the support of the European
Commission through the SOCRATES Programme of Directorate Generale X X11 “Education, Training
and Youth” it is hoped that this publication will make a significant contribution to re-opening,
extending and enriching these crucial debates at thistime.

Brian Hudson
Friedrich Buchberger
Pertti Kansanen
Helmut Seel

September 1999
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Helmut Seel
University of Graz, Austria

“ Allgemeine Didaktik” (* General Didactics’) and
“Fachdidaktik” (“ Subject Didactics’)

Abstract

This chapter discusses the relationship between “ Allgemeine Didaktik” (General Didactics) and
“Fachdidaktik” (Subject Didactics) and draws particular attention to the importance of the
conception of “ Bildung” in German pedagogy. With regard to Bildung thisis seen to be central to
the “anthropological basics and foundations” of educational sciences
(* Erziehungswissenschaften” ). The chapter discusses the nature of Didaktik which can be seen as
the science whose subject is the planned (institutionalised and organised) support for learning to
acquire Bildung.

Introduction

Educational sciences (* Erziehungswissenschaften”) form the anthropol ogical basicsand foundations
of German/Austrian teacher education in which a good deal of the professional knowledge for
teachersistraditionally represented and taught in the field of “Didaktik”. Recent developmentsin
teacher education have released a discussion on how to reform and redesign programmes. In this
situation there seemsto be an urgent need firstly, to devel op “ Fachdidaktik” asdisciplinesof specific
research and theory, and secondly, to clarify the relationship between “ Allgemeiner Didaktik” and
“Fachdidaktik”.

To initiate discussion some opinions are presented. It is hoped that they will initiate critiques and
proposals for amendment and supplement, or raise resistance and opposition.

The word “Didaktik” is not commonly used in English educationists' language. A broadening
discussion has taken place in the last decade to clarify the appropriate tranglation of this term (cf.
Kansanen 1995).

The special meaning of the German word “Didaktik” cannot be understood without reference to
another specia concept of German pedagogy, that of “ Bildung”. Some remarks on the anthropol ogi cal
basis and foundation of education seem to be unavoidable. It should be a matter for discussion
whether the English words ‘formation’ or ‘erudition’ (cf. Kansanen 1995, Hopmann 1992) are
appropriate transdations of “Bildung”.

Anthropological basics and foundations in educational sciences
(“ Er ziechungswissenschaften”)

Human beings are born into a culture, a cultural environment, including a social system. Human
personality isdeveloping and shaping in alifelong process. This devel opment encompasses physical
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“Allgemeine Didaktik” (“General Didactics”) and “Fachdidaktik” (“Subject Didactics”)

learning processesin interaction (maturation and decline) aswell as psychical learning processesin
interaction with other human beings and in dealing with cultural phenomena such as objects,
institutions, ideas, sciences etc. The acquisition of, and dealing with, cultural objects may be
concelved asamajor part of “Bildung” asaprocess, which representsacluster of learning processes.
| will use the German word.

The concept “Bildung” may also be conceived of as an (intermediate) actual state in the process of
personality development. In thissense”Bildung” may be seen asthe subjective state of becoming a
part of the culture.

The learning processes are supposed to lead to an integration of knowledge and rational thinking
(asabasisfor the competenceto judge), of volition (asaprerequisitefor the readinessand ability to
decide) and of competence (conceived of as capability to act in an efficient and responsible manner
in socia terms). In this meaning “Bildung” may be seen as an ideal norm. In this perspective
theoriesof “Bildung” (cf. Derbolav 1970, Klafki 1963) talk about aconnection of “ materiale Bildung’
and “formale Bildung” to a concept of “kategoriale Bildung”.

Those processes of learning, which in their entirety represent the process of “Bildung”, receive
their impetus from dealing with people and experiences with objects. They occur occasionally and
may be seen as accidental and disordered. In more complex and developed societies and cultures
these learning processes are viewed as insufficient to help (young) people to become responsible
and competent members of society in the sense of educated personalities (“Gebildete”). It then
seems necessary to establish institutions and professionswhich haveto promote organized, designed
learning processes. Spontaneous and situational |earning hasto receive support and be supplemented
by planned intentional teaching.

The promotion of learning processes, relevant to acquiring “Bildung” by teaching, relates to two
components:

(i) selection and provision of cultural components as goals and content of learning
(i) support for learning processes as regards their efficacy and success

The overall aim may be defined as the educated personality (“Gebildete/r”) described above. In
modern democratic societies this aim may be specified as follows:

(i) inanegalitarian senseit hasto apply to al citizens;

(if) asregards content, it relates to central problems of living and

(iii) isrelevant to everybody and may be called “key problems” (“ Schluessel probleme”);
(iv) asregards the human potential it relates to all human capabilities (cf. Klafki 1985)

This leads to the concept of “Didaktik”, which may be understood as the science whose subject,
whose topic, is the planned — that means institutionalized and organized — support of learning to
acquire“Bildung”.

Some reflections on the concept “ Didaktik” (* Didactics’)

“Didaktik” (“didactics”) may be conceived as the science whose subject is the planned
(institutionalized and organized) support of learning to acquire “Bildung”. “Didaktik” may be
concretized in relation to different institutional contexts (cf. Schulze 1993). In this paper it will be
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“Allgemeine Didaktik” (“General Didactics”) and “Fachdidaktik” (“Subject Didactics”)

related to thelearning formation “ school”. “ Allgemeine Didaktik” (“general didactics’) of teaching
in schools deals with the following topics:

(i) problems of the pedagogical aims and objectives aswell as task areas of the institution or
school in particular social contexts

(i) given conditions and available means to reach defined aims and objectives

(iii) problems of learning under the institutional conditions of school

Formation/Erudition

PROCESS STATE STANDARD

Cluster of learning Intermediate actual statein Accepted and performed
processes developing process of personal status of personality ina
human beings development “status of being  specific culture and society
to members in culture”

of culture and
society (personalities)

Support by living together Imagination of an able
with experienced membersof _ member of an esteemed
soci ety b " society

Organised fostering by Elaborated description of
teaching institutions « , ideals

professions

“Didactics’ science of
teaching under conditions of
school aiming to foster
formation of pupils of
different ages

Figure 1l

A theoretical approach towards* Didaktik” based on theories of |earning suggests the adaptation of
teaching to the learning processes of students. Based on knowledge of psychological processes of
learning, thisapproach aims at analysing and detecting those teaching procedures which seemto be
most appropriate to promote the learning processes of students (cf. Aebli 1983).

Contrasting “natural learning” and “learning in the institution school” some problem areas of
“Didaktik” may be outlined:

LEARNING
natural Institutional
(emerging spontaneously) (organized artificially)
real, current NEED constructed, fictional
detected by chance CONTENT predetermined
spontaneous PROCEDURE influenced
individually PARTICIPATION collectively
proven SUCCESS assessed
used OUTCOME stored

Figure 2
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“Allgemeine Didaktik” (“General Didactics”) and “Fachdidaktik” (“Subject Didactics”)

“Didaktik” may be specified in relation of different institutional contexts. On this occasion it will
be related to the institution school. “Allgemeine Didaktik” of teaching in schools deals with the
following problems:

(i) Selecting content to be learned

(i)  Providing learning occasions

(iif)  Structuring learning procedures

(iv) Providing opportunitiesto participatein learning for every individual student within the class
(v) Giving feedback on learning outcomes

(vi) Ensuring learning outcomes

(vii) Preparing transfer of learning

“Spezialdidaktiken” (“special didactics”) of teaching in schools may relate to problems of teaching
in different types of school, to particular agelevels of the students or to specific domains of content
(subject disciplines). A major type of specialization may be called “Fachdidaktik” (“subject
didactics”).

“Didaktik” asatheory of teaching at school hasto deal with problems of content and procedures of
teaching in the classroom. A theory of syllabus (“Lehrplantheorie’) — | avoid the use of the word
curriculum — may be situated in the centre of questions on

(i) Legitimisation and structuring of learning areas
(i1) Selection and definition of learning goals and learning subjects

» Foundation of responsibility for man and world
» Possihility of fundamental experimental experiences
in important dimensions of culture and nature
» Initiating and supporting of problem solving learning processes
» Fostering abilities in independent thinking, judging, deciding and acting

/ Contents
\. Self determination

TEACHING — *  Responsibility

TRANSFER Consciousness
Independence
Emancipating Procedures Self control

Figure 3

Tasksof “ Allgemeine Didaktik” traditionally focus on problems of content of teaching and problems
of procedures of teaching. The principles of prototypical (*exemplarisch”) learning and of genetic
(“genetisch”) learning are of major importance in this context.

Teaching which aimsto foster, to advance, to support, the process of “Bildung” under the conditions
of school asinstitutional framework isthe topic of “ Allgemeine Didaktik”.

Two problems on the procedures of teaching seem to be substantial:
(i) How has the process of teaching to be structured so that students find optimal conditions for

their learning? It seemsto be necessary to find structures or “ gestalt” of teaching based on and
compatible with structures or “ gestalt” of (active) learning.
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“Allgemeine Didaktik” (“General Didactics”) and “Fachdidaktik” (“Subject Didactics”)

(it) How havelearning situationsin the social context of aclassroom to be arranged, so that students
find ample opportunity for individual and active learning? An optimal support of the learning
processes of each student by the teacher may be defined as the aim of these efforts. A balanced
relationship between autonomy of the learner and external guidance by the teacher has to be
found.

Following gestalt-psychol ogy, learning processes of students may be conceived as problem-solving
processes, which have to be evoked and guided. L earning as problem-solving may support intrinsic
motivation and offers students opportunities to acquire procedures (methods, heuristics) relevant
for learning at school and in everyday life. Students may experience the relevance of inquiry and
research as well as thinking and reasoning. Teachers who arrange learning situations following a
problem-oriented approach seem to fulfil the pedagogical goa of reducing the difference in
competence between teacher and student and therefore of helping students to emancipate (cf. To
“Didaktik” based on gestalt-psychology Roth 1957, Seel 1983, 1997, Winnefeld 1957).

The fields of studies and their educational impact
Some comments on “subject disciplines’ (this term is used for the fields of studies in the school
curriculum: “Unterrichtsféacher”, and should be further discussed) will be helpful in this situation.

Subject matters within the syllabus or curriculum considered important for youth take shape in the
form of subject disciplines. By means of these subject matters realities important for living in a
particular society are represented. In this way the student acquires behavioural patterns and norms
that make her/him acritical and productive member of society.

The selection of (content) areas, topics and the subject matters (disciplines) that are part of aschool
system, depends on the particular societal-cultural situation. The traditional educational canon of
our school systemis neither a historically compelling nor a systematically homogenous one nor is
it auniversal one with everlasting validity. It developed due to the interplay of cultural-historical
tradition and current societal needs and is the result of a balancing of interests in the field of
educationa policy. How well thesefieldsof studies (subjects, “subject disciplines’) actually represent
the fields of life has to be evaluated from time to time. “ Subject disciplines’ — even if they may
have the same name — are by no means parts or extracts of sciences. They differ in goalsand extent.
“Subject disciplines’ and modern sciences aso differ in their particular aims and goals. In the
following discussion the more common word “subject” will be used for “Unterrichtsfach”.

The subject of Geography, for example, a so includes contentsfrom thefields of geol ogy, mineralogy,
meteorology, astronomy etc. Thisincongruity becomes even more evident if no science existswith
the samename. The subject of Economics, for example, covers parts of economics, business, finance,
economic policy, history of economics etc. On the other hand important areas of German, are not
dealt with by the science “German philology”. This means that subjects developed earlier than
modern sciences. The teaching of languages in schoolsis still strongly oriented by the mediaeval
trivium (grammar, rhetoric and dialectics), in any case more strongly than by philological sciences.

Subjects, intheir original sense, areskills, “arts’, or knowledge. They represent independent teaching
material for the introduction to connections and codes of conduct important for life. Accordingly
subjectsand sciencesalso differ intheir particular goals. Science aimsat acomplete and methodically
appropriate comprehension of, and asystematic approach to, all factswithin adefined reality. Subjects
represent specific forms of encounter and dealing with important dimensions of reality. They aim at
the opening up of certain fundamental experiences influencing behaviour. The fundamental
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experiences can be defined as the educational impacts of the subjects as such. Subjects may be seen
as selected knowledge and skills. They represent teaching complexes relevant for the introduction
to lifein culture and society.

Several different educational efforts can be united into a subject due to their mutual aiming at a
particular fundamental experience. An example: the educational impact of the subject Geography
can be seen in the imparting of the fundamental experiencethat everywhereintheworld peopleare
forced to deal with factors like soil, landscape and climate to guarantee life. To reveal this basic
experienceisamajor task in the teaching of Geography. Subjectsin this sense can be interpreted as
“fields of concentration of methodologica work”. Aslong asa certain subject and aspecial science
within certain limits deal with the sametopics, they do it in different ways and with varying goals.
These goals are, on the one hand, determined by the higher purpose of specialized research and, on
the other, by the comprehensive character forming of the students.

Only by means of establishing relations towards the human being and her/his life in nature and
society does a topic turn into a subject of teaching. This important feature is emphasized by the
educational impact of the subject discipline. The fundamental experiences themselves cannot be
tested as results of teaching nor be assessed by grading. The existence of relevant knowledge does
not guarantee that these very insistent and educationally efficient basi c experiences can be achieved.
Asnon-operationa and non-controllable learning objectivesthey can only indirectly be strived for
by means of appropriate instruction. The educational efficacy of any subject is reflected in its
contribution to the development of the realm of responsibilities under which a human being hasto
learn, to take decisions and to perform. Even though subjectsin this sense cannot be understood as
diminutives or preliminary stages of sciences, school still works on the principle of an orientation
towards science. The purpose of schools is to equip us with the necessary tools to function in a
scientifically dominated world as well asto foster the ability of keeping a scientific distance from
essential prerogatives of our society. In detail, this corresponds with four tasks:

(i) Acquisition of scientifically secured knowledge

(i) Competence for communication and cooperation

(iii) Competencefor critical reflection

(iv) Competence for lifelong-learning and permanent revision of knowledge.

In other words, the scientification (* Verwissenschaftlichung”) of all areasof lifeleadsto thefollowing
consequences in the sector of general education (“ Allgemeinbildung”): continuous questioning of
the known, openess to new knowledge and flexibility aswell as the readiness to deal with change.

On “Fachdidaktik” (“subject didactics’)
“Fachdidaktik” (“subject didactics’) represents a scientific discipline dealing with the following
tasks:

(i) Constitution and legitimization of a subject (“subject discipling”) as a contribution towards
achieving the general educational goal of school (not all sciences are represented among the
subjects taught in school)

(i) Selection of educationally relevant content and its structuring

(iii) Assurance of the standard of the academic quality of issues mentioned before (“ orientation
on sciences’ /“Wissenschaftsorientierung” of subject disciplines)

(iv) Development of subject-specific procedures for teaching/learning

(v) Evaluation and securing of results of learning in the context of results of “ Allgemeine
Didaktik” (“general didactics’)
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Figure 4

“Fachdidaktik” (“subject didactics’) should be regarded astherelevant disciplineininitial teacher
education at colleges of teacher education and at universities. It seems to be indispensable that
“Fachdidaktik” (“subject didactics’) has the opportunity to exercise influence on those academic
disciplines providing academic knowledge relevant to teaching particular subjects. Thisinfluence
seemsto be necessary so that the needs and expectations of initial teacher education (e.g. selection
of topicsand methods) can be met adequately by the programmes of the other academic disciplines.
If the other academic disciplinesare not in aposition to provide adequate programmes, they haveto
be developed by “Fachdidaktik” (“subject didactics’) additionally and independently.

The relationship between “ Allgemeine Didaktik” (“general didactics’) and
“Fachdidaktik” (“subject didactics’) and their influence on the teacher
education programme

Figure 5 demonstrates the structure of the programmes in both fields:

Allgemeine Didaktik Fachdidaktik (subject didactics)

1. Matters relating to the teaching process 1. Matters relating to the teaching content of

Learning under conditions of school subject teaching

* teaching process * educationa purpose of a subject
* arrangements of classroom interaction * science-subject relationship

* media * syllabus of subject

* evaluation * subject matters and content

* |earning objectives
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Materials Fachdidaktik (subject didactics)
Formation

2. Matters relating to the teaching content 2. Matters relating to subject specific teaching
processes

*teaching structure and process
* teaching methodology
astask of school * media

*subject disciplines as areas of learning * evaluation

* canon of subject disciplines
* principles of teaching

* theory of syllabus

* general education (“Allgemeinbildung”)

* |esson planning

Figure5
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The Deutsche Didaktik and the
American Research on Teaching

Abstract

This chapter presents an historical overview of the development of the “ Deutsche Didaktik” and
compares it with the American tradition of research on teaching. This tradition is traced back to
Johan Amos Comeniusin the 16" century asa practical and normative doctrine and varioustrends
within the 20" century are identified. The absence of almost any discussion of Didaktik in British
and American literatureishighlighted. Inrelation to thisphenomenon, thereisa discussion of how
the traditions (Deutsche Didaktik/Anglo-American curriculum theory) separated in response to
political and ideological circumstances. It isnoted that reform pedagogy and new conceptualisations
of Didaktik did not reach American education. In addressing the aspect of Fachdidaktik, it is
argued that only erudition-centred Didaktik/Geisteswissenschaften has a clear position on this
guestion. In essencethe main taskinthistraditionis seen asatheory of educational content (Theorie
der Bildungshalte) according toitsvalueinthe curriculumand intheinstructional process. Finally
some observations are offered on the Nordic alternative and the conflict between the different
traditions of educational psychology/empirical research and geisteswissenschaftliche Didaktik/
hermeneuticsis highlighted.

Introduction

My interest in Didaktik began in my early studies in the psychology of education and learning
theories. All the textbooks were in English or in Swedish and the students of my generation got a
very thorough understanding of the American way of thinking in educational problemsand how to
do research correctly. There was only one way: according to the method of science. In the late
1970s | found Wolfgang Klafki’s book Studien zur Bildungstheorie und Didaktik in abook sale. |
remember that | understood practically nothing of its content.

Asauniversity teacher of the foundations of education one of my courses was about the basics of
Didaktik. It was always confusing to use the concept of Didaktik without really knowing what it
meant. | knew that it came from Germany but its content was from the American curriculum research
or from American educational psychology. Although we co-operated with the IPN in Kiel when the
curriculum research was at its peak in the 1970s the content of the Didaktik was in the background.
At that time there was no need to get acquai nted with the human sciences or Gei steswi ssenschaften
or its method, hermeneutics.

Gradually, when general attention began to focus more and more on the theoretical background of
the empirical models, the question of the nature of the Didaktik became of current interest. In
Finnish teacher education Didaktik is the main subject and, because my chair represents teacher
education, it became apersona problem to find an answer to the question What really is Didaktik?
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It was not possible to find an answer from American literature or from German literature on
curriculum research. After some conceptual analyses there was no other way to solve the problem
than to begin to read German Didaktik books, among others the old Klafki. But it was not easy at
al. In the Nordic university libraries you cannot find a sufficient number of German books, you
must go to Germany. Luckily, in those German universitiesthat | know the libraries are excellent.
Thisliterature opensawhole new world and you notice how it becomes possibleto think differently
about the same problems.

The background of German didactic models

The German Didaktik (didactica) was founded by Wolfgang Ratke and Johan Amos Comenius
(1592-1670) at the beginning of the 17th century. Its idea was to develop a general method of
teaching compared with the logical method which at that time was thought to be the best way to
present the teaching content in order to bring about learning. Didaktik was apractical and normative
doctrine by nature (Lehrkunst) and the best-known presentation of its early characterisation is
Didactica Magna by Comenius.

The position of Didaktik with regard to pedagogics (Padagogik) changed during the next few
centuries. The work of Johann Friedrich Herbart (1776-1841) again brought the status of Didaktik
to the centre of education, with his formal stages and with his principle of education through
instruction. In his time Didaktik had a strong position as a science of education (Wssenschaft).
Didaktik was mainly concerned with education at schools. Schoolswere practically the only places
where organised education took place.

At the beginning of the 20th century die Reformpadagogik acquired its great representatives
(Kerschensteiner, Gaudig, Petersen) with the main focus on child-centered activities. On the
theoretical side, pedagogical thinking was dominated by gei steswissenschaftliche Didaktik (Nohl,
Weniger, Klafki) until the early sixties when the empirical-analytic paradigm gained some ground
(Heimann, Schulz, Otto). Thirdly, critical-communicative Didaktik offered an alternative based on
critical theory and especially on the ideas of Jirgen Habermas.

In addition to these threetheoretical models, in contemporary Deutsche Didaktik there are numerous
minor variations and local versions. The development has brought the main models closer to each
other asthe theoretical background of the models has been analysed. Die Didaktik has also beenin
close contact with teacher education. By nature, die Didaktik in Germany has always been
philosophical thinking, theorising, and construction of theoretical models.

The American tradition of research on teaching

The American tradition of research on teaching and on the problems of curriculum development is
not as long as in Germany. It can be traced back to pragmatism and to its main representatives
Herbert Spencer (1820-1903) and William James (1842-1910). Theinfluence of John Dewey and
William Heard Kilpatrick in particular has been great. At the same time, educational psychology,
with Edward L. Thorndike, achieved its central position in research on teaching in the US. The
fundamental interest in teaching was practical by nature.

The predominant approach to the problems of teaching has been research on teacher and teaching
effectiveness. Along these lines there has been a series of model building from Mitzel, Dunkin and
Biddle to Shulman (Gage 1963, Dunkin and Biddle 1974, Shulman 1986a). The purpose of this
kind of thinking has been an attempt to find those teachers who could attain the best possible results
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and to determine those factors which are crucial in planning and acting in the teaching process. In
thisway research is also connected with teacher education.

Onthetheoretica level, the development of theoretical model shas concentrated on empirical research
and on testing these in real situations. Mastery learning in particular, based on the ideas of John B.
Carroll and Benjamin S. Bloom, iswell known in this respect. Bruce Joyce and Marsha Weil have
collected the various philosophical and psychological strategies and formulated applications to
teaching.

Most of the research on teaching has been empirical and with quantitative methods. The latest
developments, however, have led to alternative approaches. The most commonly used process-
product-paradigm is not asdominant asit was earlier and studies with qualitative research methods
have greatly increased. Thetheoretical background to the discussion of research problemsisclearly
research methodol ogy which leads to other philosophical questions.

Some preliminary conclusions

Comparison of terminology

Die Didaktik — didactics

Didactics (die Didaktik) is a difficult term to use. Its origin is an applied translation from Greek
meaning both teaching and learning (Heursen 1986, Knecht-von Martial 1985). Wolfgang Ratke
and Johan Amos Comeniuswere the founders of thisterminology and thefirst to launch thetermin
their writings, but Didaktik wasan artificial termin acertain way. The respectivefamily of wordsin
Greek was not translated with a German word but with an application of the original didaskein via
Latin didactica, which was also artificial. Its very first meaning was about the same as the art of
teaching or Lehrkunst.

Die Didaktik was gradually taken into more general use alongside die Padagogik or pedagogics,
but its use was limited to German-speaking countries or to countries having cultural relations with
Germany. As a result, Didaktik is nowadays in use in Central Europe and in the Scandinavian
countries, but it ispractically unknown at least in English- or French-speaking countriesin the area
of education. Thevery word can befound in dictionarieswith quite different meanings, however. It
isbased on didascalia having the meaning of adidactic poem (Blankertz 1975, 14), and that makes
its use most awkward and disturbing.

What then is the proper trandation of Didaktik? (cf. also Kansanen 1987). If we emphasise the
normative side of Didaktik, the most convenient descriptionwould be the art of teaching. This
expression, however, already has its own context (cf. Gage 1978). But if we want to keep the
definition as wide as Didaktik is nowadays, the art of teaching is too narrow because there is no
reference to learning in its meaning. Naturally, there are various interpretations of teaching (cf.
Smith 1987, including older references), but what is essential in this analysisisthat Didaktik is at
the same time a second order term. It isthus amodel or a system of how to envisage the teaching-
learning process as well as a kind of metatheory where the various models can be compared with
each other.

If we emphasisethe descriptive side of Didaktik, the research aspects cometo theforeinits content.
Then the proper expression would be research on teaching. If welook into the well-known research
models of Mitzel, Dunkin and Biddle, and Shulman, the aspects of |earning can also be seen there.
The difference between the descriptive Didaktik and research on teaching isin their background or
in the purpose of their model building. The first, Didaktik, is mainly meant for teacher education
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and the models are based on a philosophical conception of man and on the nature of research
concerning his’her education. The empirical research results are not a prerequisite for its building,
but the results are used, naturally, in a corrective way when they are in conflict with the model
variables. The second, research on teaching, is meant for research purposes and that’'s why the
models are mainly inductive by nature and based directly on research results. Practical conclusions
can be drawn from these models and thus they can function in teacher education, too.

Earlier, in the American research mainly based on empirical-anaytical foundations, most of the
research was conducted with the so-called process-product model. The picture has changed and
aternative research paradigms can be found (cf. Guba 1990). At the same time, the philosophical
foundations have become more versatile and the situation reminds us in many ways of the parallel
state of affairsin Germany.

Looking at the same problem from the other side, we can pose the question of how to transate
research on teaching. Herewe can find an easy solution: it isUnterrichtsforschung. Thistrandation
makes it clear that the core is classroom research with a psychological or social psychological
emphasis. The research problems are mainly empirical. If we now compare Didaktik and
Unterrichtsforschung we notice essential and great differences in their use. First of all,
Unterrichtsforschung isonly part of Didaktik and with their comparison the different philosophical
traditions come to the fore. Secondly, Didaktik is of genuine German origin. It is based on a
philosophical tradition of itsown with such namesasKant, Herbart, Schleiermacher etc. Thedifferent
schools of Didaktik which exist in the German literature mainly refer to the German tradition. It
should be noted that the more empirical elementsin amodel of Didaktik, the more references can
befound to American research onteaching. The content of Unterrichtsforschung consistsof empirical
results; it isdescriptive by nature and it is classroom research employing all possible meansand, in
principle, with different kinds of philosophical backgrounds.

| have also suggested that Didaktik can befound in textbooks of educational psychology (Kansanen
1987). Those books (e.g. Gage and Berliner 1984) have lengthy sections containing background
material of a purely psychological nature, as well as clear normative sections. The psychology of
education and Didaktik are linked together, being referred to as educational psychology. Teaching
methods in particular are those parts in which the practical side comes under consideration. The
theoretical references are to the theories of curriculum and that is why the analysis of the term
Didaktik is not possible without considering the meaning of curriculum.

Curriculum —das Curriculum — der Lehrplan — die Didaktik

Josef Dolch (1959, 318-319) has pointed out the early use of the word curriculumin both German
and English. In Anglo-Saxon educational literature it has remained since then in the terminology;
in German it was displaced during the 18th century with the word plan and further with teaching
plan (Lehrplan). It wasthe philanthropists who took the new term up and Herbart was already using
it at the beginning of the 19th century.

The word curriculum came back into use in German during this century, in the late sixties (e.g.
Blankertz 1975, 118-122). Through American influence, das Curriculum was taken into use as a
better version of ateaching plan. It was Saul B. Robinsohn (1967) who introduced a new approach
of curriculum planning with his book which at the same time was broader in its meaning than the
former teaching plan (Lehrplan). The application of the term curriculum was based on the American
idea of Reformpadagogik by John Dewey and its focus was on every individual pupil and his/her
learning experiences. Herwig Blankertz describes (1975, 122) the differences between these two
terms from the German point of view. The teaching plan had become more and more a plan for the
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teacher of how to organise the activities when teaching a specia subject and choosing the content
within this subject. The new conception of the teaching plan curriculum concentrated on every
pupil and hisg/her learning.

Thus, the curriculum was defined through the learning experiences, and common to various
definitions was the focus on the individual pupil and the learning experiences which s/he was to
encounter during his’her time at school (cf. Hosford 1973). If we take the broadest meaning of the
curriculum, it consists of al the experiences organised during the time the school isresponsible for
the pupil. Thisalso contains, by definition, such experiences which are not consciously planned but
which are happening in the school. Thus, inthis casethereisno room left for the hidden curriculum
because all the experiences are within the curriculum (cf. Jackson 1992, 4-12.).

Gradually, the meaning of curriculum was broadening and as curriculum theory, its scope was
nearly the same as traditional Didaktik. The word, das Curriculum, was directly taken into use
without any special translation and its content was becoming more and more the same as Didaktik
with a particular emphasis of itsown (cf. Frey 1971). Wolfgang Klafki (1974) wrote an articleina
dictionary under the common heading “ Curriculum — Didaktik” and it seemed that Didaktik would
be subsumed under themore general curriculum. It wasaradical interpretation of traditional Didaktik
and it showed a certain changein thinking about the old subdiscipline of education. It was, however,
only aquestion of how to compare these two aspectswhich were parts of the more general Didaktik.
In this article Klafki described the old directions of didactic models and in addition to that, the
aspectsof curriculum planning and controlling or evaluation. So one can say that it reflected at |east
adifferent conception of the problemsof Didaktik and it had great influence on practical curriculum
development.

Theresearch on curriculum problems concentrating on devel opment, planning, and eval uation grew
greatly during the 1970s and it reached its peak in the early 1980s. The results were reported in
large handbooks (Frey 1975, Hameyer and Frey and Haft 1983): Didaktik and curriculum theory
were considered as parallel areas of the same subdiscipline. During these years the emphasis was
on curriculum theory and it had avery important rolein the effortsto achieve school reform, andin
particular in reforming the old teaching plans into a modern curriculum.

It is not easy to define the curriculum, and difficulties arise because curriculum as a concept has
numerous semantic contents and nuances depending on the context in which it is found and on the
purpose for which it is used. Reisse (1975) points out that the term curriculum is strongly culture-
bound which is why comparison of its meanings across linguistic boundaries is fraught with a
variety of difficulties. Additionally, of course, any term may also have severa meanings within a
gpecific cultural environment (cf. Connelly and Lantz 1985). The American influence of the
implementation of the term curriculum can be evaluated from the point of view of planning and
evaluation of education ininstitutes. The problems of formulating educational goals and objectives
asguidelinesfor teaching practice were focused on, and methods of evaluation, both in the classroom
and on the school level, became more important than before.

The question of the relationship between Didaktik and curriculum hasgradually lost itsinterest and
the status quo seemsto have been achieved. The impul ses have come from the American research,
but there is hardly any evidence of impulsesin the opposite direction. One could conclude that the
didactic aspects of curriculum have integrated into Didaktik. Zimmermann (1986) is of the opinion
that discussion can be reinstated because we now know the good and bad sides of the problem.
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Theindependence of education asa discipline

The first independent chair of education was established at the University of Halle in 1779. The
very first professor of education was Ernst Christian Trapp (1745-1818). His idea * Versuch einer
Padagogik” wasto no longer base education on philosophy and theology but on the nature of man
and on contemporary society. He also spoke about such modern research methods as observation
and experience as a basis for conclusions. This professorship is considered as the start of an
independent discipline and it is clear that it happened in Germany where there had been much
educational thinking inthe areaof philosophy and theology. It took about one hundred years before
independent professorships in education were established in England, Scotland and the US (cf.
Sjostrand 1967, Wulf 1977).

From the beginning, education was considered as an independent discipline with its own problems.
The current classification of education can be traced back to the German tradition and there are
certain differences between the German and the American way of classification. There arethree or
four common basic problem areas: education in general, the psychol ogy of education and sociology
of education. Usually, the classification must be made according to one criterion at atime, and this
point can arouse some confusion. The most common criterion is the classification of disciplines.
However, there can be such criteria as the content of education or the age of pupils etc. In awell-
known German example (Rohrs 1969) general education consists of pedagogics and Didaktik
(Padagogik und Didaktik) and the latter is usually seen as a subdiscipline concentrating on the
questions of teaching. General education isfurther divided into sub-areas using educational reality
and the stage of life as criteriafor the division. This leads to school education (Schul padagogik),
specia education (Sonderpadagogik), pre-school education (Padagogik der Frihen Kindheit),
vocational education (Berufspadagogik) and adult education (Erwachsenenbildung). In addition to
the basic classification, the history of education and comparative education overlap all the other
areas.

In British educational literature there has been aconsensus of opinion about the nature of education.
However, Paul Hirst does not agree with the term discipline, he prefers to use the term a field of
study (Hirst 1983; Tibble 1966). Lee S. Shulman also says the same: “...education is not itself a
discipline. Indeed, educationisa field of study” (Shulman 1988, 5). So there are some doubts about
the status of education depending on the way we think of formulating its problems. At the same
time, there are many aspects and many possible approaches resulting in various research methods
which have their foundationsin several background disciplines. That iswhy any attempt to make a
systematic classification does not succeed without many simultaneous criteria.

Inany case, in British aswell asin American educational literature, the sub-area of Didaktik seems
to belacking. Aswe have seen earlier, much of its content belongsto educational psychology. Inthe
American literature of research on teaching, the problems of teaching and learning in general are
usually held together without any theoretical model building. Attentionis paid to the methodological
problems, and there the various background principles can be seen. In German educational literature,
didactic problems define an independent subdiscipline of education which really is very much the
same as general education, but, however, with itsown point of view. The areaof Didaktikismainly
larger than educational psychology and it includes much philosophical and theoretical thinking. In
German literature Didaktik and educational psychology are clearly separate fields with different
representatives. The situation in Great Britain and the USis quite the contrary; the same people are
working in this common area. Naturally, there are differences as to the importance given to some
aspects of the problems, e.g. therole of learning in the teaching process.
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How the traditions separ ated

We know that at the end of the 19th century American educational research had many contactswith
German research. Walter Doyle (1993) refers to the term didactics as he quotes Paul Woodring's
text in the 1975 Yearbook of the National Society for the Study of Education with the astonishing
remark that achair of didacticswas created at the State University of lowain 1873. We also know
that John Dewey was a member of the first executive council of the National Herbart Society for
the Scientific Sudy of Education that later changed its nameto the National Society for the Sudy of
Education. The texts of Hegel and Herbart were known to him and to other colleagues through
trandations. At the personal level there were numerous contacts and study trips and consequently
the language of education was common to both.

Stephan Hopmann has analysed in depth the early history of German Didaktik and the common
background of German and American Didaktik (Hopmann 1992). Although there were many contacts
with Herbart’s ideas and progressive education had its respective version as die Reformpadagogik
in Europe, the contacts suddenly ended at the beginning of the 20th century. Hopmann (1992, 7)
also remarks that there were, however, certain differences between the progressive movement and
reform pedagogy; the latter emphasised teacher education and schooling whereas the former was
more concerned with social change and politics.

Further, Hopmann (1992, 8) statesthat it was the educational psychology that the Americans (Hall
and Dewey) took from Herbart, not the whole of Didaktik. The main reasons for the spread of
Didaktik in Germany werethe state guidelinesfor the curriculum and the system of teacher education
in the seminaries (Hopmann 1992, 4-5; Hopmann and Riquarts 1992, 22). These required acentral
solution and central models of schooling problemsin society. The criticism of Herbartianism that it
was a mechanical application of the ideas of Herbart led to the reform pedagogy and through it to
new conceptualisations of Didaktik. This new development did not reach American education and
at the same time the word didactics disappeared from the terminology. That meant a different sort
of development in both countries with amazing disparities.

Walter Doyle and lan Westbury (1992, 138-145) explain the development of American education
by referring to the structure of governancein the system of schooling. Thelocal boards of education
had the responsibility for the effectiveness of the schools and the role of the superintendent was
central. The interaction between the school and the local community was very intimate. Although
theindividual states had constitutional responsibility, the control was merely aformality. In addition
to these basic characteristics, the absence of church had many consequences in the curriculum and
in practice. The model of teaching was the same asin business life: “ They (teachers) were and are
alabor force to be motivated and managed as any large enterprise’s labor force was motivated and
managed” . (Doyle and Westbury 1992, 140). It is easy to see, | think, that the atmosphere was not
very encouraging to independent and autonomous action. Accountability was always narrow and
the local boards and public held direct control over the school and the teachers.

Instead of Didaktik, psychology of education took its place asadiscipline of the science of education
in the US. At the same time this line of research in Germany became separated from Didaktik,
although there was at first a close relationship between them. Concerning this development in the
USthereisacertain important point that needs special attention. Doyle and Westbury (1992, 141)
guote Ellen Lagemann as saying “one cannot understand the history of education in the United
States during the 20th century unless one realizes that Edward L. Thorndike won and John Dewey
lost”. This can be seen e.g. in the well-known textbook of Robert M. Travers (1978) where
Thorndike's position is central. Afterwards it is easy to say that this way of thinking was too
fragmented and its behavioural and experimental features were too narrow to apply to the whole
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process of education. Thisphase, | think, however, was necessary in the development of educational
research. The defects are not to be found in the psychology of education itself but in theway it was
applied over the whole field of education, without alternatives.

Empirical research can be donein many ways. Some of usdo it without thinking of the philosophical
assumptions behind the procedures. Some practical problem guides the thinking, and research
methods are selected according to their practical value in finding solutions to the problem. In this
example the awareness of the method has not been aroused and the way of doing research is self-
evident and it is not problematised To follow the Kuhnian language, the action is happening inside
the dominating paradigm where all researchers agree with each other. | think that looking at the
problems of education through the glasses of the psychology of education has been this kind of
paradigmatic work and all the participants have been content with it. The science of education has
been apractical tool in administration at thelocal level and attention has been on practical problems
in real situations. Thinking with psychological conceptsis thinking with the problems of students
(learning, motivation, ability, achievement, testsetc.). It is at the same time empirical-analytical as
well as democratic towards the process of education.

The other side of the coin, many American colleagues claim, is that the practical approach has
neglected the importance of content in the curriculum and instruction. Naturally, psychology of
education as abackground disciplineleads thoughtsto the psychological content and particularly to
management and learning problems. These are no doubt an important part of the totality but not
sufficient in themselves. Finding the content has led to looking at the European Didaktik again but
this time from a specia point of view, Fachdidaktik. | dare to point out, however, that the
psychological problemshave not vanished from theinstructional processand that’swhy the general
aspect of Didaktik should be kept in mind constantly.

Peter Menck (1993) has referred to the early German tradition of empirical educational research
that existed alongsidethe old tradition of Didaktik. Asweknow, Wilhelm August Lay and particularly
Ernst Meumann (1862—-1915) are its main representatives. Meumann had been a student of Wilhelm
Wundt but his interest had turned to the problems of Didaktik. Their experimental Didaktik could
not gain status and it got only a marginal position in the area of German Didaktik. Heinz-Elmar
Tenorth (1988, 214-219) callsit “ der szientifische Flligel” —the scientific wing of reform pedagogy.
Although itsinfluence seemed to be small it had some very important discipleswho wereto continue
the approach in away that was discovered only after many years. Aloys Fischer (1882—-1937) was
the first and he turned the research from experimental to descriptive and Peter Petersen (1884—
1952), adisciple of Meumann, wasthe other onewho isgenerally considered the founder of the so-
called Padagogische Tatsachenforschung, empirical research on pedagogical facts.

Fischer developed hisideasin aphenomenological sense but independently from Husserl (Tenorth
1988, 217). The basic idea in this descriptive empirical research was to look at the instructional
process as a phenomenon that isas much as possi bl e theory-free. That requires observing the process
asitis, without any predetermined theoretical assumptions. Petersen devel oped asort of observation
system in his Jena-Plan-School. The most important and central concepts were the pedagogical
situation and the various aspects, pedagogical facts, that describe the pedagogical situation.

The descriptive line of Didaktik did not succeed in gaining a respected academic position and it
remained aside trend lagging behind the erudition-centered Didaktik. The latest well-known work
isthat of Friedrich Winnefeld (1957).1

This line of development of the descriptive Didaktik is the German alternative to the empirical
Didaktik. Theliteratureisamost unanimousin stating that educational psychology in Germany has
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been an independent discipline without any close relations with Didaktik and that the empirical
influences have in general come from the US and from its psychology of education. In Berliner
Didaktik the empirical approach isto be seen but gradually that part diminished with the work of
Schulz. The contacts between German Didaktik and American research on teaching have been
quite few.

Asaconclusion it can be said that the erudition-centered Didaktik did not gain afooting in the US
in the beginning of this century. Instead, the reflection on teaching continued in the psychology of
education. In Germany reform pedagogy transformed into erudition-centered Didaktik which later
found some rival directions. The empirical-analytical approach did not succeed in making a
breakthrough in Germany in spite of a good beginning with Meumann and Lay. It lived for some
time asdescriptive Didaktik but it did not develop into psychology of education. Thelatter received
itsimpulses from the US and has been a separate area alongside Didaktik.

The work of Peter Petersen is, however, very interesting from the viewpoint of German-American
relations. Herman Rohrs (1993, 11-19) takes Petersen as an example from this interaction, as he
analyses progressive education in the USA and itsinfluence on European reform pedagogy. On the
practical level the discussion about progressive education was international and the well-known
systems of school reforms of Helen Parkhurst, Carleton Washburn, Maria Montessori, and Peter
Petersen were influenced by each other. The “New Education Fellowship” was a connecting link
between educational practical workers and researchers. In 1928 Petersen made a visit to the USA
and became familiar with the American situation. Thiswas later seen in his Jena-Plan. In spite of
these kinds of relations between individual colleagues, the main trendsin the area of Didaktik grew
apart. Naturally, the political situation in the world contributed, but there were some ideological
reasons, too.

Some contemporary trends

Theroleand the meaning of knowledgein educational researchin recent yearshave clearly increased.
Someinteresting viewpoints have been brought into the terminology and communication. Shulman
(1986b) has focused on teachers understanding of the subject they are teaching. In addition to
content knowledge, the essential substance is pedagogical content knowledge. This same aspect
has been referred to by different names, and Reynolds (1992, 5) introduces various alternatives
which all have something special: content-specific pedagogy, subject-specific pedagogical
knowledge, content-specific cognitional knowledge, and subject matter-specific pedagogical
knowledge. (cf. also Gudmundsdottir and Shulman 1987, 54-55.)

This old idea of pedagogical reduction of factual content for the purposes of teaching is knownin
the traditional German Didaktik as Fachdidaktik. The modern view of Fachdidaktik takes into
consideration al the factors in the teaching-learning process from the content point of view. It was
Ch. Helwig who as early as 1619 made a distinction between the common aspects of teaching
(didactica generalis) and the content aspects of teaching (didactica specialis) (Knecht-von Martial
1985, 17-28). Theidea, however, in spite of the use of different language, has aways been known
to parents and teachers. In any case, this comparison between pedagogical content knowledge and
Fachdidaktik could offer useful knowledge to both sides.

The renaissance of content has aroused theidea of comparing the erudition-centered Didaktik with
the new conception of research on teaching. Stephan Hopmann (1992) as well as Gudmundsdottir
and Grankvist (1992) have already made astart in thisrespect. Thelatter also say that the new trend
had nothing to do with the European Fachdidaktik (1992, 185). Although the idea looks the same
there are essential differences.
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Looking at Shulman’s content knowledge and pedagogical content knowledge it is clear that the
focus is on the substance that is the content in the instructional process. The introduction of these
concepts has brought about lively discussion in the journals. When looking at this discussion more
precisely, it is noticeable that the focus is not exactly on the substance or subject matter but on the
structural analysis of this substance. What is presented is a reflection on what kind of elements
there may be in the specific content. Frank Achtenhagen (1992, 316) remarks e.g. that “... the
distinctions are useful: knowledge is regarded as the “subjective’ aspect of subject matter and
content as“objective’.” My suggestion, however, isthat the presentation of content isasformal and
general astheformer focuson students' properties: learning, motivation, achievement, etc. In other
words, psychology of education still hasastrict hold but from adifferent point of view from before

and the possible paradigm shift is only a change in the themes and topics.

The change is, however, to be seen in the area of curriculum planning and in emphasising the
importance of theinstructional content in the curriculum. Thisisto do with cognitivism and action
research along with the growing power of theteachersthemselvesin preparing their own curriculum.
But if we compare the pedagogica content knowledge with Fachdidaktik on this level we soon
notice that there are different kinds of assumptions behind them.

There are, however, only dlight principal differences between pedagogical content knowledge and
Fachdidaktik or between content knowledge and Fachwissen if we compare the German model s of
Didaktik with the American way of thinking and leave the erudition-centered Didaktik out of this
comparison.

Heimann, Otto and Schulz had, in principle, in their Berliner Didaktik avery similar conception of
the position of content in the curricular or in the instructional process to Shulman. Because their
starting point was empirical-analytical there was no exact standpoint according to the substance but
only a named category. Content was one central category in the totality of their model and the
criteriaof selectionwerebrought from developmental psychology and thelife situation of the pupils
but no direct stand was taken on the sel ection of subject-matter. L ater with the changes produced by
Schulz, the model got much of the same characteristics as erudition-centered Didaktik. With these
changes the position of content changed as well.

Critical-communicative Didaktik, however, has a clearly normative overstructure where content is
selected with certain value criteria. The same features are found in critical pedagogy in the US but
content in this model is not reflected from the viewpoint of structural analysis. The background is
openly normative and political, and thisisto be seen also in the instructional processitself. Group
work and co-operation are the slogans, but the nature of pedagogical content knowledge is generad
and does not focus on school subjects as much as on the methods.

The curriculum movement brought its own conception of content with educational aims, goals, and
objectives. It was structure again that was the guiding principle. Taxonomies stimulated very precise
analyses of the psychological content. They also offered agood basisfor the presentation of subject
matter, but this movement had weaknesses in other respects and that’s why it was not possible to
build a curricular totality with thisidea. The same can be said of cybernetic Didaktik, although the
level of exactnessrequired was extremely high. Content was given in the curriculum and the method
algorithm was based on the conditions of the factors given in the curriculum.

In al these examples the common aspect is the interpretation of content asformal and general that
can be further refined in the curriculum and in the teacher’s work. This is very understandable
because the models are built for al possible situations, subject matter and curricula. The selection
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of content is left to practitioners, textbook writers and curriculum makers. The researchers have
stayed out of this process because the concept of doing research has not included taking a stand on
value questions and schooling policy. Changing the theme to the content of the teacher’s thinking
or to the cognitive structure of the teacher’s thinking does not change the basic assumptions of the
research; it remains within the same paradigm. Naturally we get other types of research results and
our attention is focused on other kinds of problems, but the philosophy of doing research stays on
the same foundation.

Gradually | am coming to my point of how to compare the German Fachdidaktik with the American
way of thinking about the same problems. The comparison cannot be made by putting content or
the analysis of the structure of this content or thetypical characteristics of this content side by side.
Thisisonly superficial. The various curricula or textbooks can be compared in thisway, of course,
but if the motive is to compare the whole frame of reference, this is not enough. In the German
Didaktik the key is German idealism with such names asImmanuel Kant, Friedrich Schleiermacher
and Wilhelm Dilthey with many more recent names. We know this as Gei steswi ssenschaften and |
have used erudition-centered Didaktik asits English equivalent in the area of teaching. The whole
comparison can be simplified by putting erudition-centered Didaktik on one side and all other
models on the other.

One more point must be taken into consideration and it is the purpose for building the Didaktik
models and the models for research on teaching as well as the conception of curriculum planning.
It has aready been said that the German Didaktik models are built for teacher education and for
instructional planning. The various models have adifferent approach to the sel ection of content and
especially to the normative criteria of this selection. Only the erudition-centered Didaktik has a
clear stand on thisquestion and that iswhy it hasaclose connection with Fachdidaktik or pedagogical
content knowledge. Research models are general and take no position on value questions, and that
iswhy content isimportant in research design.

In the erudition-centered Didaktik the main task is seen to be to develop a theory of educational
content (Theorieder Bildungsinhalte). The content of education is selected accordingtoitsvaluein
the curriculum and intheinstructional process. The decisionisaways based on tradition and history.
It is also dependent on the particular group of students for whom the curriculum iswritten. Ascan
be seen, the erudition-centered Didaktik hasits main rolein the planning and writing of the curriculum
where the decision-making is openly value laden. The selection of content that is at the sametime
the selection of aims and goalsis, however, not pure policy making because the erudition-centered
Didaktik claimsto have educational autonomy and expert knowledge in educational matters. Inthis
system there are both formal educational criteria and clear normative decisions.

Another side of this question is that the same decision-making continues inside the curriculum
when teachers select the instructional content, or the textbook writers decide on what isvaluableto
be transformed from content knowledge to pedagogical content knowledge. This second part is
similar to teachers’ work in general and in this phase the problem of learning comes to the fore.
Erudition-centered Didaktik has been criticised for its neglect of learning and method problemsin
the instructional process. It has been more interested in what is valuable in content and what is
worth teaching than controlling how much has been learned. In this respect there has been
development in recent years.

The Nordic alternative
Didaktik in the Nordic countries has been educational psychology with an emphasis on the teacher
and ontheinstructional process. The German gel steswissenschaftliche Didaktik has been practically
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unknown with certain, mainly Danish and Norwegian, exceptions (e.g. Reidar Myhre, Torstein
Harbo and Bjorg Gundem). When the educational psychology line and the gei steswissenschaftliche
linearein contact with each other there are almost always conflictsto be seen. Yet thefocus of both
approachesisthe instructional process, teaching and the teacher, and the curriculum etc. Why isit
so?

You can easily notethisconflict if someresearcher isasked to evaluate the works of the other trend.
The representative of the empirical research quite often says that it is not research at dl, it isa
number of opinions. The hermeneutic says that empirical research is only making notes about
something which already exists in practice, but what then. Quite often they speak of technology,
meaning thinking without creativity or alternatives.

A very good example of this situation is Wolfgang Brezinka who is said to represent critical
rationalism along with Karl Popper’s ideas. He divides education into three parts. philosophy of
education, education and the practice of education. Thefirst, philosophy of education, isnot scientific
at all. It is policy making, decision making, opinions etc. Naturally you must have some basis for
your opinions but that does not change the essence of it. The practice of education is action and has
nothing to do with science or Wissenschaft. You can use facts behind your practice but the action
itself is not scientific by nature. Only the description, understanding, and explanation of the
educational process are scientific.

Consequently, the difference is not in the focus, in the instructional process itself; it is behind the
processinitstheoretical assumptions. And asit isnot possible to combinethem, the conflict remains.

In the Nordic countries, with the above mentioned exceptions, the instructional process has been
investigated along the empirical paradigm. That is why it is very difficult to make a difference
between Didaktik and educational psychology. In practice these two subdisciplines have been a
combined areawith certain emphases partly on one, partly on the other. If someone has claimed the
name of Didaktik in his/her writings, it has not been the gei steswissenschaftliche Didaktik. A good
example of this has been the Didaktik discussion in Sweden.

In general, we notetwo perspectivesin thisdiscussion. Thefirst line of research concentrateson the
macro level, on the societal, economic and political prerequisites of education (Dahll6f, Lundgren,
Englund). We cannot say that it does not take the very process into consideration, because Dahl| 6f
and Lundgren have done thiskind of research, too. Its emphasis and interpretation of the empirical
results has, however, been on the macro level, on the frameworks. Curriculum research isanatural
part of thisline.

The other line of research concentrates on the other end of the educational process, on the learning
of individual students or on their conceptions of this learning (Marton, Svensson, Lybeck,
Kroksmark). Thereismuch researchin thisgroup on theinstructional processitself but, nevertheless,
thefocusison acertain part of it. So one could say that both of them have a very important part of
theinstructional process astheir focus but neither of them can be said to concentrate on the totality
of the instructional process. And that isthe very essence of the general Didaktik. At the sametime
this topic is enormoudly large and that is why most of the research is done in some sub-area.
Accordingly, the totality of Didaktik is divided into subdisciplines and naturally research madein
these areasis didactcial research, too.

It is not exceptional to have various schools of thought within Didaktik. As a matter of fact, it is
more aruleto have different approachesto Didaktik. Thereis, however, abig differencein views of
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the bases on which they are considered different. In the German Didaktik it is the decision of the
philosophical background which determines the different perspective. In the Nordic countries, |
think, the differences are not seen through these kinds of lenses although the philosophical base
may be different. The various approaches live inside the empirical tradition although there may be
a strong emphasis on e.g. phenomenology. Naturally this leads to the comparison of
Gei steswi ssenschaften and phenomenol ogy whichis not an easy task. In any case the starting point
has been withintheempirical tradition and the various emphases have emerged gradually alongside
the research work.

A Concluding Remark

The erudition-centered Didaktik is a very good example of how education is national in a broader
international context. The question, however, remainswhether it i s possibleto compare educational
systemsin different cultures and to transform new ideas from another cultureif thereisnot enough
critical appraisal.

Note
Of specia interest is that Toivo Laurilehto wrote a dissertation in 1980 “ Sykliketjut opetuksessa’
(Verba compound cyclesin the classroom teaching situation) following the method of Winnefeld.
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education: in support of a science of the Teaching Profession

Abstract

This paper seeksto address specifically the relation between educational psychology and didactics
and therole of didactics in teacher education. With regard to the latter it seeksto explore therole
of “ Fachdidaktik” (Subject Didactics) inteacher education with specific reference to mathematics
education from a UK (England) perspective. The emphasis on the social and cultural aspects of
education that is apparent in “ Didaktik” mirrors current debates in mathematics education that
are discussed in the paper. Close parallels are seen to exist between “ Didaktik” and VWgotskian
cultural psychology and the related fields of activity theory and social practice theory. These
perspectives are outlined and the parallels with “ Didaktik” are discussed. Subsequently some
reflections are offered on the potential nature of “ Fachdidaktik” asit might relate to mathematics
education. Finally reflections are offered on recent devel opmentsin England and Walesin response
to some of the issues raised in the paper.

Introduction

In seeking to addressthe rel ation between educational psychology and Didaktik (didactics) it seems
necessary to attempt firstly to clarify terms as far as possible. As Kansanen (1995) points out in
relation to the term “Curriculum”, this is “strongly culture-bound which is why comparison of
meaning across linguistic boundariesisfraught with avariety of difficulties’. The samedifficulties
apply to the term “Didaktik”. However beginning from the direction given by Seel (1999) that
Didaktik “may be conceived as the science whose subject is the planned (institutionalised and
organised) support for learning to acquire ‘Bildung’”, the need arises to address the meaning of
Bildung and also to reflect on the term “science”. Hopmann and Kuenzli (1992) are quoted in
Kansanen (1995) as suggesting theterm “erudition” asan appropriate transglation of “Bildung”. The
Oxford Thesaurus (Urdang, 1991) offers a range of terms that include the following: culture,
education, knowledge, learning, scholarship and wisdom. Similarly “erudite” has the following
termslisted: academic, educated, intelligent, knowledgesble, learned, literary, philosophical, scholarly
and wise. In relation to the term “science” thisis defined in the Collins Cobuild English Language
Dictionary (Sinclair, 1987) as “the study of the nature and behaviour of natural things and the
knowledge we obtain about them through observation and experiments’. Psychology, sociology
and anthropology are suggested as examples of a particular branch of science involving “the study
of some aspect of human behaviour” i.e. asocial sciencein contrast to anatural science. Thisleads
to my interpretation of Didaktik asasocia science whose subject isthe planned support for learning
to acquire “Bildung”. In turn, my interpretation of “Bildung” is of a state of being which is
characterised by acluster of attributeswhich can be described by terms such as: academic, educated,
intelligent, knowledgeable, learned, literary, philosophical, scholarly and wise.
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An immediate observation is of the emphasis that is placed on the social and cultural aspects of
education by adopting such astarting point. Thisemphasisis best summarised with referenceto the
“anthropol ogical basics and foundations in educational sciences (‘ Erziehungswissenschaften’)”:

Human beings are born into a culture, a cultural environment, including a social system. Human
personality is devel oping and shaping in alifelong process. This devel opment encompasses physical
learning processes in interaction (maturation and decline) as well as psychical |earning processes
in interaction with other human beings and in dealing with cultural phenomena such as objects,
institutions, ideas, sciences etc. The acquisition of and the dealing with cultural objects may be
conceived asamajor part of “ Bildung” asa process, which representsa cluster of learning processes.
(Seel, 1999)

This emphasis on the social and cultural aspects mirrors current debates in mathematics education
and isthefocus of discussioninthefollowing section of thispaper. A second and rel ated observation
is of the close parallels between “Didaktik” and the cultural psychology of Vygotsky (1962) and
related fields of activity theory e.g. (Mélin-Olsen, 1987) and social practice theory e.g. (Lave and
Wenger, 1991). These parallels are considered in a subsequent section of the paper.

Current debates in mathematics education — the tension between social and
individualistic perspectives

In tracing the development of educational research traditions Kansanen (1995, p.106) highlights
the way in which the American and German traditions diverged from around the end of the 19"
century. He points out that the psychology of education “took its (Didaktik’s) place as adiscipline
of the science of education in the US” and that psychology of education “still has a strict hold”
(p.110) on contemporary thinking about teaching and learning inthe US. | would argue that thishas
been the case also in the UK. Evidence of this phenomenon can be seen through the way in which
the International Group for the Psychology of Mathematics Education (PME) has become
synonymous with being the mgjor international forum for research in mathematics education. A
further dimension to this phenomenon in the UK that has been written about by, amongst others,
Jones and Mercer (1993) isthe extent to which related theories of learning have been dominated by
individualistic perspectives i.e. behaviourism and constructivism in the tradition of Piaget.
Constructivism itself has taken on a variety of meanings with “radical constructivism” (von
Glaserfeld, 1987) becoming avery significant influence in mathematics education during the 1980s
in particular. More recently there has been an emphasis on the notion of “social constructivism”
although Lerman (1996) arguesthat this position isincoherent. He highlights the way in which the
programs of Vygotsky and Piaget had “fundamentally different orientations’ with a Vygotskian
perspective placing the social life as primary and aPiagetian view placing theindividual asprimary.
The mgor difficulty for radical constructivism is seen to be in offering an adequate explanation of
intersubjectivity. He quotes Cobb, Wood and Yackel (1991) as stating the problem clearly. They
argue that constructivism “at least as it has applied to mathematics education, has focused almost
exclusively on the processes by whichindividual studentsactively construct their own mathematical
realities’ and that “far less attention has been given to the interpersonal or social aspects of
mathematics learning and teaching”.

A rather stronger critique isthat offered by Michael Apple (1995):

Most discussions of the content and organisation of curricula and teaching in areas such as
mathematics have been strikingly internalistic. Or where they do turn to ‘external’ sources other
than the discipline of mathematicsitself they travel but a short distance — to psychology ... though
it has brought some gains ... it has profoundly evacuated critical social, political and economic
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considerations ... In the process of individualising its view of students, it has|ost any serious sense
of social structures and the race, gender and class relations that form those individuals.

Cultural psychology, activity theory and social practice theory

There are a number of basic assumptions underpinning the cultural psychology of Vygotsky. A
primary assumption is that socio-cultural factors are seen as essential in human development. As
individuals we are seen to be constituted by our social, historical and cultural experience. The
social context is not seen as causative (e.g. of disequilibrium, accommodation etc in Piagetian
terms) but rather as congtitutive. Intellectual development is seen in terms of: meaning making,
memory, attention, thinking, perception and consciousness that evolves from the interpersonal to
the intrapersonal. The process of development itself is conceived of as “a complex, dialectical
process characterised by a multifaceted, periodic timetable ... by complex mixing of external and
internal factors, and by the process of adaptation and surmounting of difficulties’ (Vygotsky, 1981).

The socia dimension is seen to be primary in both time and fact and the individual dimension is
derivative and secondary. Writing from such a perspective, Lerman (1996) highlights the way that
language provides the tools for thought, and carries the cultural inheritance of the communities
(ethnic, gender, class, etc) in which theindividual grows up. Consequently languageis not seen as
giving structureto the already conscious cognising mind but, on the contrary, the mind is seen to be
constituted in discursive practices. He offers the following quotation from Kozulin:

It is incorrect to consider language as correlative of thought; language is a correlative of
consciousness. The mode of language correlative to consciousness is meanings. The work of
consciousness with meanings leads to the generation of sense, and in the process consciousness
acquiresa sensible (meaningful) structure. To study human consciousness meansto study thissensible
structure, and verbal meaning isthe methodological unit of this study. Such a study can be carried
out at the abstractive aswell asthe concrete level. At the level of abstract psychol ogy we can study
general rulesof signification; at the concrete level we should be concerned with the specific sense
generating” activity that changes the consciousness of a person.

(Kozulin, 1990, p.190)

Vygotsky highlighted the dialectical nature of thought and language by proposing that these have
separate roots. Speech is seen to evolve out of gestures developed within the context of
communication and social interaction whilst thought (especialy logical thought) evolves from the
child’ s activity. It isfurther proposed that speech can be considered to have two particular forms—
egocentric and communicative respectively. The function of communicative speech, asimpliedin
itsdescription, isfor the purpose of communication with others. On the other hand, the function of
egocentric speech is as an instrument of thought itself i.e. a psychological tool. This leads to
Vygotsky’s notion of internalisation, by which the means of social interaction, especially speech,
are taken over by the learner and internalised. Development proceeds when interpsychological
regulation istransformed into intrapsychological regulation.

Themediational role of cultural and psychological toolsreflectsthe emphasis of Marxist philosophy
on the central role of labour in cultural development. This stresses the transformation of objects
using toolsin this process. The notion of the psychological tool wasfirst introduced by Vygotsky as
an analogy with the material tool e.g. achisel, which serves asamediator between the human hand
and the object upon which the tool acts. For example the computer can be viewed as a cultural tool
whichisitself transformed into a psychological tool by means of social interaction. Theidea of the
mediational role of toolsis extended to psychological tools such as sign and symbol systems e.g.
language, writing, number systems (semiotics).
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Activity theory has its roots in Vygotskian cultural psychology. Crawford (1996) highlights how
activity denotes personal (or group) involvement, intent and commitment that is not reflected in the
usual meanings of the word in English. She draws attention to the fact that Vygotsky wrote about
activity in general termsto describe the personal and voluntary engagement of peoplein context —
the ways in which they subjectively perceive their needs and the possibilities of a situation and
choose actions to reach personally meaningful goals. In building upon Vygotsky’s work, Leont’ ev,
Davydov and others made clear distinctions between conscious actions and relatively unconscious
and automated operations. Operations are seen as habits and automated procedures that are carried
without conscious intellectual effort. So that activity corresponds to a motive, action corresponds
to agoal and operation depends upon the conditions. Mellin-Olsen (1987) highlightsthe dialectical
nature of activity theory and also acknowledges the need to recognise that learning does not take
place solely in the context of the classroom:

We shall also study learning outside it, and we shall see how inside-classroom activities relate to
outsideactivities. Thedialecticshereislocated in the part-whol e relationship: the classroomactivities
within learning activities as a totality which includes classroom learning.

Also consistent with this perspective are the insights offered by Lave and Wenger's (1991) social
practice theory further illustrated in Lave (1988 and 1996). Thiswork offers aview of learning as
an aspect of participation in communities of practice, which is at first ‘legitimately peripheral’ in
relation to any new practice but that increases gradually in engagement and complexity. Learningis
located in the processes of co-participation, as opposed to within the heads of individuals. The
learner acquires the skill to perform by actually engaging in the process, under the conditions of
legitimate peripheral participation (LPP), to alimited degree and with limited responsibility. Those
participating in the community are seen as learners and learning, as such, is distributed among co-
participants and is not seen as a one-person act. With regard to understanding, this is not seen to
arise out of the mental operations of a subject on objective structures, rather it is located in the
increased access of |earnersto participating rolesin expert performances. Learning can be afeature
of various practices and is not seen to be limited to examples of training and apprenticeship. For
example, the production of language can be seen asasocia and cultural practice. Laveand Wenger’s
notion of L PP can be seen asaway of engaging and as an interactive processin which the apprentice
engages by simultaneously performing in several roles. Learning is seen as away of being in the
socia world rather than as simply away of coming to know about it. Learners are actively engaged
not only in the learning contexts but also in the broader social world and learning presupposes
engagement without which no learning will occur i.e. activity corresponding to a motive as being
an underpinning requirement for such a view of learning.

Lerman (1997) argues for the relevance of such atheoretical perspective, and of activity theory in
particular, to the development of teachersthemselvesin (mathematics) teacher education. He outlines
threeimportant factorsin support of thisview. Thefirstisthat it offersa‘ coherent single framework
for learning throughout life’ that appliesfrom childhood through to adulthood. Secondly ‘it attempts
to integrate affect and cognition in focusing on meaning asitsunit of analysis’ and thirdly ‘it offers
amethod of rooting knowledge and action in socio-cultural-historical settings'.

Parallels between Didaktik and cultural psychology, activity theory and social

practice theory

In this section | will seek to identify ‘ connections and parallels' between the various perspectives
outlined in the previous section and the issues raised in the discussion paper (Seel 1999, chapter 1
of this publication). The immediate observation of the emphasis that is placed on the socia and
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cultural aspects of education with reference to the “anthropological basics and foundations in
educational sciences (‘ Erziehungswissenschaften’)” has aready been discussed in theintroduction.
However this is re-emphasised as being a key similarity and stands in sharp contrast to the
individualistic psychology that has dominated thinking about teaching and learning in the US and
UK for so long.

Seel argues that “those processes of learning, which in their entirety represent the process of
“Bildung”, receivetheir impetus by dealing with people and experienceswith objects’. The parallel
here is with the Vygotskian emphasis on socia interaction and the mediational role of tools. That
they “occur occasionally and may be seen to be accidental and disordered” reflects the Vygotskian
view of development as “a complex, dialectical process characterised by a multifaceted, periodic
timetable ... by complex mixing of external and internal factors, and by the process of adaptation
and surmounting of difficulties’” (Vygotsky, 1981). The emphasison the overarching goal of helping
young people to become “more responsible and competent members in the sense of educated
personalities (‘ Gebildete’)” reflectsthe emphasis placed by socia practice theory on learning asan
aspect of participation in communities of practice under the conditions of legitimate peripheral
participation (LPP). This idea is elaborated further in the discussion paper with reference to an
“intermediate actual state in the process of personal development” i.e. the “status of being in a
culture” with the overall aim of becoming “an able member of an esteemed society” or expert.

Theideathat “ spontaneous and situational learning hasto receive support and supplement by planned
intentional teaching” reflects two further aspects of Vygotskian thinking. Firstly there isthe notion
of learning based upon the acquisition of “scientific” and “spontaneous’ concepts. Scientific or
systematic concepts are seen to be those abstract concepts that are part of the culture e.g. of
mathematics, science etc. In contrast spontaneous concepts are seen as being more “concrete’,
based on face to face meetings with a “concrete” situation. The development of the learner’s
spontaneous concepts proceeds upwards and the devel opment of the scientific concepts downward,
supplying the structures for upward development. This aso reflects the emphasis of Mellin-Olsen
(1987) on the dial ectic between “inside-classroom activities” and outside activities. Secondly isthe
notion of the* zone of proximal development” (ZPD) —the distance between the actual devel opmental
level as determined by independent problem solving and the level of potential problem solving
under adult guidance or in collaboration with more capable peers. Theseideas are elaborated further
in the discussion paper under the headings of “natural” (spontaneous) and “institutional” (scientific)
learning.

Theemphasison the* selection and provision of cultural componentsasgoalsand content of learning”
reflectsthe central notion of goalsin activity theory and social practicetheory. Thisideaisdevel oped
further in stating the overall aim of “Didaktik” as being the “ educated personality” (“ Gebildete/r”)
which is specified as:

) in an egalitarian sense it has to apply to all citizens
(i) as regards content, it relates to central problems of living and
(>iti)  surviving relevant to everybody and these may be called ‘ key problems
(iv)  asregardsthe human potential it relates to all human capabilities
(Seel, 1999)

In reflecting on the overall am of “Didaktik”, there are parallels with the idea of activity (in its
strong sense) through theway in which it provides purpose in the “ supporting of learning to acquire

‘Bildung’”.
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Within“Didaktik” atheory of syllabus (‘ Lehrplantheorie’) isidentified and specifically distinguished
from the notion of “curriculum” in the discussion paper. Thisis seen to concern the following two
questions:

(i) Legitimisation and structuring of learning areas
(if) Selection and definition of learning goals and learning subjects.

With regard to teaching two aspects are identified:

(i) How hasthe process of teaching to be structured so that studentsfind optimal conditions
for their learning?

With respect to this question it is suggested that it is necessary to find structures of teaching based
on and compatiblewith structures of activelearning. Referenceis madeto gestalt psychology though
there are also clear parallels with the notion of “scaffolding” as outlined by Bruner (1985) based
upon Vygotsky’s work. The second questionis:

(i) How havethelearning situationsin the social context of a classroom to be arranged, so
that students find ample opportunity for individual and active learning?

With regard to this question, it is suggested that “a balanced relationship between autonomy of the
learner and external guidance by the teacher hasto be found”. This aspect is resonant with therole
of the teacher within Vygotsky’s zone of proximal development. A further parallel to the ZPD can
be found in the statement that:

Teacherswho arrange learning situations following a problem-oriented approach seemto fulfil the
pedagogical goal of reducing the difference of competence between teacher and student and therefore
hel ping the student to emancipate.

“Fachdidaktik” (Subject Didactics)

The distinction made in the discussion paper between “Allgemeine Didaktik” (General Didactics)
and “ Fachdidaktik” (Subject Didactics) mirrorsthedistinctionin England and Wal es of Professional
Studies and Subject Studies. The proposal is that “Fachdidaktik” should be concerned with:

1. Mattersrelating to the teaching content of subject teaching.
2. Matters relating to subject specific teaching processes.

Within the first category it is suggested that the educational purposes of the subject should be
included together with the science-subject rel ationship, syllabus of the subject, subject matters and
content and learning obj ectives. These seem relatively uncontroversial apart from the science-subject
relationship that islikely to be open to avariety of interpretations. With regard to the second category
this includes teaching structure and process, teaching methodology, media and evaluation. This
areaisonewhich isrich in potentia for further discussion and sharing of perspectives and issues
which are likely to be subject to wide cultural differences.

As one example, the call for a science of education in the field of mathematics education is not a
novel idea. Gattegno (1987) first published his work in the form of a book entitled The Science of
Education, part 1: theoretical considerations. In writing on thistheme Tahta (1988) commentsthat
“Gattegno’s proposal is that shared awareness is an appropriate basis for a science”’. Gattegno
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suggeststhe need to enlarge our notion of scienceto cover the* know-hows’ associated with growing
food or making tools, “so that we can grant that our ancestors were also “scientists”. There are
parallels with social practice theory in such a perspective. Gattegno argues that all sciences begin
with a new awareness — “of light, or sound, or, in the case of mathematics, of relations as such”.
Tahtaproceedsto argue that the science of education” isconcerned with the awareness of awareness
itself”:

... with listening and not with sounds, with touching and not with what is being touched,. With
tasting and not with the cause of the taste, with smelling and not with the atoms which reach one's
nose.

(Gattegno, 1987)

He proceeds to direct your attention as the reader of the text by asking you to let yourself become
conscious of your reading, as you read these words. “Do your eyesflicker? Do you take in chunks
at atime? What images do you invoke? Are you with the reading? Are you now with the self that
waswith thereading?’ He quotes Gattegno who argues that when “watchfulness’ becomes second
nature and one is able to adjust immediately to the “subtle demands of consciousness’ then it is
possible to say that oneis ascientist in the science of education.

S0, argues Tahta, “the science of education uses aspects of watchfulness asitstoolsand aprocess of
continuous feedback asits verification”. Thisis resonant with Imsen’s (1999) idea of the ‘learning
circle’ whichisitself consistent with the action research cycle of planning, action, observation and
reflection which has been used widely and effectively by practitionersinthe UK. Animportant role
for the teacher according to Gattegno isin “forcing awareness’. This has echoes of the role of the
teacher in Vygotsky’'sZPD. It isaddressed explicitly by Tahtawho quotes Simon (1985) asclaiming
that “the ideals of universal education are floundering for the lack of a pedagogy that emphasises
what children have in common as opposed to their individual uniqueness.” Thisisinterpreted asa
call for “ascience of education” and he proceeds as follows:

There seem to be two competing choices. Either we continue to enquire what children can do as
individualsand then create‘ |earning environments' in which they can createtheir own mathematics,
and so on. Or — and this may be unpalatable to some readers—we try to find out what it is that all
children have done and can do, and then teach them—in groups—in a more directed and sustained
way.

(Tahta, 1988)

Tahta al so discusses “ways of knowing” and givesthe example of “intuition” whichisillustratedin
relation to the use of geoboards, cuisenaire rods and mathematical films. He argues that intuition
“demands the whole of one's self” and that this is what is required when one meets and tries “to
maintain complexity”. He argues that it operates in “ precisely the opposite way to the ‘focusing’
traditionally stressed in Western thought and education”.

Discussion

Two of the major issuesraised by thisdiscussion are the tensions between individualistic and social
perspectives and those between fragmentation and integration (holism). Theissuesaround theformer
have been the subject of much consideration in this paper and those related to the latter have been
touched upon. In tracing the historical development of the separation of the German and American
traditions, Kansanen (1995) cites Doyle and Westbury (1992) as the source of the quote, attributed
to Ellen Lagemann, that “ one cannot understand the history of education in the United States during
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the 20" century unless one realises that Edward L. Thorndike won and John Dewey lost”. He
proceeds to observe that this way of thinking “was too fragmented and its behavioural and
experimental featuresweretoo narrow to apply to the whole process of education”. Vygotsky (1962,
178-179) has some pertinent observationsto make on such a perspective in adiscussion concerning
theissueof theroleof forma disciplinein thetradition of Herbart. He explainstheideaas maintaining
that “instruction in certain subjects develops the mental faculties in general, besides importing
knowledge of the subject and special skills.” Hearguesthat thisisa“genuinely sound idea” but that
it led to the “most reactionary forms of schooling, such as the Russian and German ‘classical
gymasiums” which stressed Latin and Greek as sources of “formal discipline’. He proceeds to
arguethat Thorndike“did hisbest to discredit formal discipline and to prove that instruction had no
long term effects on devel opment”. He devel ops hisargument by observing that Thorndike'scriticism
Is convincing in relation to the “ridicul ous exaggerations of the doctrine of formal discipling” but
that it does not “touch its valuable kernel”.

On Thorndike's methodology, Vygotsky observes that this involved “experimentation with the
narrowest, most specialised, and most elementary functions’. He argues that “from the point of
view that of atheory that reduces all learning to the formation of associative bonds, the choice of
activity would makelittle difference’. Thefollowing summarisesthe critique that Vygotsky makes:

Thorndike's work merely makesit appear likely that there are two kinds of instruction: the narrow
specialised training in some skill, such astyping, involving habit for mation and exercise and more
often found in trade schools for adults;, and the kind of instruction given schoolchildren, which
activates large areas of consciousness. The idea of formal discipline may have little to do with the
first kind, but may well prove to be valid for the second. It stands to reason that in the higher
processes emerging during cultural development of the child, formal discipline must play a role
that it does not play in the more elementary processes. All higher mental functions have in common
awareness, abstraction and control. In linewith Thorndike'stheoretical conceptions, the qualitative
differences between the lower and higher mental functions areignored in his studies on the transfer of

training. (\Vygotsky, 1962)

In considering developmentsin England and Wales over recent years, it isclear that thishasbeena
period of increasing fragmentation, initially through the introduction of an over-prescribed National
school syllabus (mistakenly described as a Curriculum) which from the outset hasbeenin aprocess
of unravelling. Recently these principles have been applied in similar fashion to teacher education
itself in a way which suggests that lessons have not been learned from past mistakes. Combined
with this development has been the establishment of elaborate systems of inspection, monitoring
and evaluation in the name of accountability, improvement and effectiveness. The consequences of
such developments, if they were to have any lasting impact on teachers and teaching, would be to
reduce the role of the teacher to that of technician.

However it seems clear that one way towards effective reform of the system isby winning over the
hearts and minds of the teaching profession as a whole. In recent years political leaders have not
demonstrated even satisfactory levels of competence in this respect. Unfortunately the adversarial
approach continues to be taken by leading figuresin the relevant government agencies. In the case
of the Teacher Training Agency the adversaries are the teacher educatorsin the universities whilst
with the Office for Standards in Education, amost the entire teaching profession has come to feel
vilified by Her Mgjesty’s Chief Inspector (HMCI). Inthisrespect itisforcibly argued by apredecessor
(Pyke, 1998) that the role of HMCI isnow ‘out of control’, having accused the current post holder
of using unprovable statistics and polemic. It is unfortunately the case that thisis a view that is
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likely to attract wide support throughout the teaching profession in England and Wales, which in
itself may prove to be amgjor obstacle to constructive engagement and future development of the
profession as awhole.

Given such a context it is particularly interesting that the Teacher Training Agency has come to
appropriatetheterm “ pedagogy” . However this has happened without any underpinning theoretical
basis having been elaborated and isillustrative of an atheoretical approach which does not see the
need for an academic aspect to the preparation of teachers. The Chief Executive of the TTA is
reported as seeing pedagogy as ‘ the science, the art, the craft of teaching — as central to the issue of
learning effectivenessand, therefore, aprerequisitefor school improvement’ (Levis, 1998). However
as Bassey (1998) points out what is ignored, or even unrecognised, is the range of ideological
positionsthat underpin the practice of teaching. He argues that ‘ policy and practice vary according
towhether thereisabelief that the most important role of the teacher isto transmit subject knowledge
or to foster themoral, social, creative and intellectual growth of pupilsand students’. Similarly one
may hold to the reductionist view of learning, as elaborated long ago by Thorndike, or ascribe to
Vygotsky’s recognition of learning as being concerned with the development of ‘higher mental
functions'.

In reflecting on these developmentsit is pertinent to consider what, if any, lessons might be learned
to guide future developments. Asindicated earlier, the signs from the TTA and OFSTED are not
hopeful in terms of building trust with the teaching profession at this time. Unfortunately the
adversarial and chastising approach has also been adopted by some government ministers, thus
limiting, and possibly even curtailing, chances for constructive engagement with the teaching
profession. However there are more hopeful signs emerging from the Qualificationsand Curriculum
Authority (QCA). In discussing the aims of the national curriculum review for schools, the Chief
Executive of the QCA writesthat:

In taking forward this agenda, QCA will involve teachers and other partners in the education
service. One lesson we |learned fromthe first version of the current curriculumisthat unless there
is shared understanding of why changes are being made, and a commitment to them, they are
unlikely to succeed. Theforthcoming revisionisa much morelimited exercise, but the principle still
applies. The exercise will proceed collaboratively, with full consultation, and on the basis of firm
evidence that it works.

(Tate, 1998)

A particularly encouraging sign is the recognition by the QCA that the National Curriculum for
England and Walesis distinctive for itslack of ‘aclear and explicit rationale’ and associated set of
aims. The lack of a shared sense of purpose is acknowledged and stands in sharp contrast to the
overall aim associated with Didaktik of ‘ Gebildite’ or ‘educated personality’ comprising (i) ‘in an
egalitarian sense it hasto apply to all citizens; (ii) as regards content, it relates to central problems
of living; (iii) is relevant to everybody and may be called ‘key problems’ and (iv) as regards the
human potential it relates to al human capabilities

(Seel, 1999)

A second hopeful sign, despite the adversarial style, isthe start of a debate about what constitutes
pedagogy in England and Wales. In terms of moving the debate forward at this time | wish to
propose abroad understanding of pedagogy, consistent with the‘ continental’ approach so applauded
by the TTA Chief Executive. In particular, | would like to propose the following definition of

pedagogy:
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The term ‘pedagogy’ is broadly understood. It raises the question of the place and meaning of
children and youth in the frame of human experience. It asks for the nature of home and school life
and for the meaning of learning and curriculum experiences of those who inhabit educational
institutions. It raises the question of what it means for one adult (teacher, parent, counsellor,
administrator, psychologist, social worker, or friend) to be pedagogically present to another. And
pedagogy raises the need for a critical examination of relevant professional practices, particular
modes of reasoning, and of those institutional and societal arrangements which make an
emancipatory praxis necessary.

(van Manen, 1983)

Associated with such a broad understanding of pedagogy is the need for an appropriate range of
research methodologies. In particular the relevance of phenomenological approaches should be
considered which are defined by van Manen as * those forms of thinking or enquiry which in some
way maintain a perspective on the lived human experience’ . He outlines further the way in which
such an attitude ‘ creatively seeks approaches which may yield adeeper understanding of the nature
of pedagogy: the way we are to live with children or those, young or old, withwhomwe stand in a
pedagogic relationship.’

With regard to “Didaktik”, Kansanen (1995) suggests that if we emphasise the normative side of

“Didaktik”, the most appropriate description would be“the art of teaching”. However he arguesfor
awider definition which includes a “reference to learning in its meaning”. It is appropriate that
consideration be given to the notion of the development of a science of education transcending that
which emphasi ses the normative aspects of “Didaktik” and in doing so combines this aspect with a
similar emphasison learning. Inrelation to thisitisrelevant to notethat in Russian thereisonly one
word, “Obucheni€’, for teaching/learning. This idea has a parallel with that of “Unterrichtfach”

which Kansanen suggestsis best tranglated as teaching-studying-learning. Thisimpliesamodel of
human devel opment that isvery different from an internalistic individualistic theory that hasresulted
from the dominance of thisfield by an individualistic psychology for so long. It also impliesare-

conceptualisation of the teaching-learning process for many policy makersin the UK. It requiresa
move beyond the fal se dichotomy between teaching and | earning and beyond the practice of ‘ thinking
inboxes when it comesto educational policy making. It also requiresarecognition that the education
processis concerned with the devel opment of * higher mental functions' and not narrowly conceived
technical competences.
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Existing models of knowledge in teaching:
developing an under standing of the Anglo/American,
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Abstract

This paper explores existing models of knowledge in teaching in three different environments: the
Anglo/American; the French; and the German scene. Particular attention is given to models of
mathematics teaching. In each scene it is attempted to develop an understanding of the different
aspects of the models, to comprehend their underlying concepts, how they are constructed, and in
some cases how they developed historically. By doing this, similarities and differences could be
identified. It is concluded, firstly, that what is common to all modelsin all countries considered is
that knowledge in teaching is not seen as static, but as a process of development and change and
that experiencein the classroom contributesto itsgrowth and change. Secondly, there are differences
in terms of origins of concepts, their background in terms of educational traditions. Thus, it is
argued that models of knowledge in teaching have to be understood in terms of the countries
educational and cultural traditionsin which they devel oped. This might usefully guide researchers
to the devel opment of a common under standing of what isgenerally called ‘ the science of teaching’
or ‘didactics’, aswell asto the identification of research and development projectsin the areas of
teachers knowledge. In order to make the task manageabl e distinctive model s were chosen for the
Anglo/American scene, in particular that of Shulman in terms of teachers knowledge in general,
and that of Ernest in terms of mathematics teaching. For the French scene particular concepts
were selected that originate in French research on didactics and mathematics didactics, and these
were linked with corresponding didactical theories. For the German scene theresearch drew almost
exclusively on literature that presented and compared the German concept of Didaktik with the
Anglo/American concept of research into teaching and curriculum. Therefore, thereader canimagine
a grid with three lines (Anglo/American; French and German) and two rows (general didactics;
mathematics didactics) which need to be filled with theories and concepts. The main emphasis of
the paper ison the Anglo/American aspectt, s mply becausein England themainliteratureisavailable
in English and it is on the Anglo/American representation of teacher knowledge.

Introduction

In recent years questions relating to teacher knowledge have received an increasing amount of
attention by researchers. Researchers have investigated the professional knowledge of teachers
from different angles. It isaccepted that what teachersknow isone of the most important influences
on what happens in classrooms and, in turn, on what students learn. Recent studies (for example,
Pepin 1997) point out that changes in teaching practices, for example, can only be successful if the
context (cultural and structural environment) in which teachers are working is taken into account.
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The conceptual tools that teachers possess in order to deal with their work situation depend to a
large extent on the cultural (and structural) traditions of the educational environment in which they
are working. However, thereis no consensus on what teachers need to know in order to ensure that
student learning is taking place.

Whilst there does not exist a commonly agreed upon bounded knowledge base for teaching in
secondary schools, the body of knowledge from which teachers, teacher educators and curriculum
innovators can draw is substantial and growing. With thisincreasing research the understanding of
what teaching consists of and what it requires has been broadened. Teaching is now seen as an
ambiguous and complex task requiring the time and willingness to reflect upon and revise actions
and decisions, requiring action and decision-making. Teacher judgementstherefore arelikely to be
rooted in a deep understanding of teaching and learning, of the learners and of the subject matter,
amongst other factors, and how these components interact in the teaching-learning process in the
classroom.

Although it is widely accepted that teachers' knowledge is an integrated system with each part
difficult to isolate, most research has not studied teacher knowledge as integrated. Concerning the
interconnected nature of different areas of knowledge, Barnes (1989) asserts the following:

Talking about teaching is analogous to describing a tapestry that has many threads of different
colours woven into complicated textures and patterns. One can remove individual threads and
examine them separately, but one cannot appreciate the complexity of the tapestry without seeing
how the threads areinterwoven to create the whol e cloth. As each domain of knowledgeisdiscussed,
therefore, one or more areas will also be mentioned. (p.13)

Thisreflectstheview that areas of knowledge interact and presumesthat any attempt to disentangle
different areas of knowledgeislikely to be both arbitrary and artificial.

Asunderstanding of teaching and learning have grown, views of teaching and learning, of learners,
and of subject matter have changed. Views of learning have changed from that of the ‘passive’ to
that of the*active’ learner. Thisinvolvesthe aim that learners construct meaningful understandings
as aresult of engagement in activities within an instructional situation that takes into account the
context, the learner’s prior knowledge and his/her perceptions of goals for learning. In line with
these concepts of learning, views of teaching have changed too, in the sense that researchers have
recognised the interactive nature of teacher knowledge. Thisinvolvesthe recognition that teaching
isnot alinear process of transmitting knowledge from the teacher (or textbooks) to students. The
work that dominated educational research on teaching at the beginning of the 19th century to the
middle of this century was based on answering questions such as how best to teach and what
methods are best in relation to different topics and subjects. In the third quarter of this century
research on teaching changed to what teachers and their pupils observably did in classrooms (for
example, Brophy and Good 1986). Since the 1970s emphasis has shifted from what teachers (and
pupils) doto enquiriesabout teachers' thinking, about the knowledgethey hold, how thisisorganised,
and how different knowledge sourcesinform teaching (for example, Shulman 1987). Underpinning
thisview istheideathat teachers construct their own conceptions of the topics they teach and that
they generate their own representations for their students to understand.

Studies of interactive teaching (for example, Clark and Peterson 1986), examinations of knowledge
used by teachersin ‘routine’ situations (for example, Shavelson and Stern 1981), and studies of
how experts and novices use knowledge differently (for example, Leinhardt 1989) support the
perspective that teacher reasoning depends on the richness of their knowledge about their pupils,
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the events and objects; and on the rel ationships teachers perceive between and among these things.
They also suggest that experts organisetheir knowledgein meaningful clustersand that they connect
thesein anetwork of coherent relations. Thisorganisational knowledgeisbelieved to guideteachers
intentions, beliefs and practices (Shavelson and Stern 1981).

But not everyone agrees with this ‘information-processing’ model of thinking (Barnes 1989). For
example, Halkes and Olson (1984, in Barnes 1989) assert that teacher thinking is too subtle and
complex to be reduced to models based on this theory. In their view the information-processing
theory (information from many sources organised by individualsinto cognitive structures) isuseful
for explaining teacher thinking, but thewaysthe clustersinteract islikely to be asimportant. Toulman
(1972) proposesthe metaphor of ‘intellectual ecology’. He contendsthat, asin an ecosystem, patterns
are constantly changing asthe system evolves; inthe sameway in the classroom multiple‘ interwoven
structures' (rather than single static structures) operate to inform teacher judgement. Therefore,
according to him, knowledgeis organised into multipleinteracting clusters of related concepts, and
these change according to the teaching situation.

The emerging view of teaching as thought-in-action has repercussions for teacher education in the
sense of how to transform knowledgeinto professional education. Typically teacher educatorshave
provided student teachers with components of knowledge from al the domains of knowledge that
can inform teaching. But deciding which knowledge and experience to include raises the question
of which concepts of teaching and learning and of the nature of the subject itself underpin the
selection of content.

In terms of conceptions of teaching and teaching expertise, Kennedy (1987 in Barnes 1989) outlines
four waysthat different professions have defined the expertise crucial to professional performance,
because she believesthat conceptions of the fundamental nature of the work influence formulations
of the knowledge (and thus the expertise) that is expected of the expert in that profession. Firstly,
she suggests ‘technical skill’ as an expertise, but argues that programmes based on skill training
have been largely abandoned becausetraining in performance skillsisno longer seen asan adequate
preparation for actual practice. Secondly, she draws the comparison with medical schools when
outlining the ‘application of theory to practice’ . Kennedy (1987) and also Schon (1987 in Barnes
1989) argue that knowing aprincipleisinsufficient preparation for teaching, because student teachers
must firstly recognise a classroom event as one where the principle applies. Therefore the ability to
identify events and distinguish among casesisthedifficulty in thismodel. Thirdly, Kennedy refers
to ‘critical analysis’, asin law schools where students learn how to analyse and critique cases that
have aready been tried. Whilst thismodel appearsto be successful in developing students' analytical
skill expertise, it does not teach them to improvethe situation (once they have analysed it). Fourthly,
asan dternativeto these concepts of professiona expertise, Kennedy (1987, in Barnes 1989) suggests
that teaching can be viewed as ‘ deliberate action’. She argues that

the expertise needed by professional sisthe capacity to make sense of a situation by comparing it to
situations that one has previously encountered. Based on knowledge gained from reflection on and
critical analysis of previous experiences, professional s can postul ate alter native inter pretations of
a situation and ways to respond. They can then reflect and revise their initial understandings.

(p.19)

Therefore, and contrary to the ‘ epistemology of technical rationality’ in education (Smyth 1987 in
Barnes 1989), theory is not separated from practice. Student teachers are encouraged to reflect
upon and reformul ate assumptions about the nature, purposes and conditionsof their work asteachers.
Teaching expertiseisthusthe capacity for principled thought about the details of the situation inthe
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classroom for example, that leads to action. It also includes the capacity and willingness to reflect
on one'sdecisions and actions in the light of their potential impact on learning (Barnes 1989). The
goadl isto help teachersto devel op for themsel ves meaningful frameworksfor teaching. Featherstone
(1987) mentions that ‘ knowledge does not mean anything until it isremade in the present’.

The Anglo/American scene

It iswidely accepted that what teachers know is one of the most important influences on what is
happening in the classroom in terms of teaching and learning. However, there is not one body of
knowledge that has been identified as necessary to ensure that learning is taking place. Indeed,
many components of teachers’ professional knowledge have been identified.

Thissection will provide areview of influential perspectivesin recent research that have dealt with
the questions of teacher knowledge. In order to make the task manageabl e, first ageneral overview
is given, then examples of well-conceived studies that address what are regarded as important
research themesareidentified, and these are presented together with abrief discussion of the models.

Theresearch to be undertakenin thisproject falsgeneraly into the category of research into teachers
thinking, and especially teachers' thinking whilst teaching. Inthisfield awidevariety of theoretical
perspectives has been adopted in recent years, and a brief outline of other work will explain the
context in which this study is undertaken.

As mentioned earlier, it was not until the 1970s that researchers started systematically to study
teachers' thinking. The work of Clark and Peterson (1986) was influential in the sense that it
highlighted that what teachers do depends a great deal on what they think. Research into teachers
thinking is therefore necessary to develop an understanding of teaching. Calderhead (1981) also
takes a psychological approach, but rejects models that construe teachers’ decision-making as an
information-processing activity.

Morine-Dershimer provides an overview of recent research on teachers' thinking. She outlines
‘four of the most influentia ... aternative interpretations of what it might mean to think like a
teacher’ and labels them as ‘thinking through schemata’, ‘reflecting in/on practice’, ‘formulating
pedagogical content knowledge', and ‘ perceiving practical arguments (M orine-Dershimer 1990,
in Brown and Mclntyre 1993).

Asan example of Morine-Dershimer’s‘ thinking through schemata’ category, Brown and Mclntyre
(1993) present the model of Gaea L einhardt who explored, in great detail and very systematically,
the nature and structure of teachers’ knowledge in the area of mathematics teaching. The model is
explained in more detail in the section on ‘further models'.

Each of the other three approachesto teachers' thinking identified by Morine-Dershimer isbased to
alarge extent on the work and writing of Schoén (1983 and 1987), but it has been most influential in
relation to ‘reflecting in/on practice’, according to Brown and Mclntyre (1993). Schon argued that
thinking and expertise is based to a large extent on experienced-based knowledge and on thinking
about what isapplicablein particular situations. However, hedid not base hisresearch on classroom
teaching and it istherefore not yet empirically established how helpful his‘reflection-in-action’ is
in relation to classroom teaching. His work has been important in relation to teaching in the sense
that it has highlighted the importance of professional practice and shown that professional practice
of high intellectual quality does not depend on articulated theory or on analytical thinking.
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Morine-Dershimer’s third category refers to the work of Shulman and associates. His model of
teachers' knowledgeisexplainedin detail below. However, Shulman does not claim that he attempts
to describeteachers’ thinking, but that he attemptsto highlight important aspects of teaching. Brown
and Mclntyre (1993) assert that the notion of ‘pedagogical content knowledge’ (as well as the
‘reflection infon action’ notion) suggests a way of interpreting teaching, possibly even certain
approaches to teaching (such as transmission style). McEwan and Bull (1991) argue on the same
groundsthat thereis not adistinction between subject knowledge and pedagogic content knowledge,
that ‘all knowledge s, in varying ways, pedagogic’.

The fourth of Morine-Dershimer’s categories (‘ perceiving practical arguments’) refersto her own
work based on an approach proposed by Gary Fenstermacher (1986 in Brown and Mclntyre 1993).
She gquotes Fenstermacher when reasoning that ‘ using research to help teachers change their minds
about the ends and means of instruction was a more defensible application of research than merely
training them to imitate the effective behaviour patters identified by that research’ (pp.13 and 14
Morine-Dershimer 1990, in Brown and Mclntyre 1993).

Because of the emphasis of many researchers on exploring teachers' knowledge in terms of its
components, the approach for presenting individual models has been to examinefirst research that
has dealt with individual components (Shulman model, Ernest model), and then proceed to models
of integrated knowledge (for example, the model of Brown and Mclntyre).

The Shulman model

Shulman (1986b) assertsthat ‘ where the teacher cognition programme has clearly fallen shortisin
the elucidation of teachers' cognitive understanding of the subject matter content and the rel ationships
between such understanding and the instruction teachers provide for students’ . Hetermstherole of
subject matter knowledge in teaching the ‘ missing paradigm’ in research on teacher cognition, and
argues that knowledge of teaching will not advance until this lack is addressed. His interest is
mainly in the realm of teachers’ subject matter knowledge and the role it playsin teaching, whilst
acknowledging that teachers need to possess a“ specialised understanding of the subject matter, one
that permits them to foster understanding in most of their students’ (Wilson, Shulman and Richert
1987). Shulman (1986b) proposesaframework for analysing teachers' knowledgethat distinguishes
between different categories of knowledge, and he mainly distinguishes between three kinds of
knowledge: subject matter knowledge; pedagogical knowledge and curricular knowledge. In later
publications (Wilson, Shulman and Richert 1987; Shulman 1987) he offersother kinds of knowledge:

knowledge of subject matter;

pedagogical content knowledge;

knowledge of other content;

knowledge of the curriculum;

knowledge of learners and their characteristics;

knowledge of educational aims (purposes and values and their philosophical and historical
backgrounds);

knowledge of educational context (character of school communities and cultures); and

general pedagogical knowledge (broad principles and strategies of classroom management
and organisation).

Some of these components overlap with what Shulman had proposed earlier.

Shulman (1986a) defines ‘subject matter knowledge' as ‘the amount and organisation of the
knowledge per se in the mind of the teacher’ (p.9). The important part of Shulman’s work is the
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acknowledgement of ‘ pedagogical content knowledge which helps to fill the gap of the ‘missing
paradigm’. He describes * pedagogical content knowledge’ as that knowledge ‘ which goes beyond
knowledge of subject matter per seto the dimension of subject matter knowledge for teaching’ and
asserts:

Wthin the category of pedagogical content knowledge | include, for the most regularly taught
topics in one’s subject area, the most useful forms of representation of ideas, the most powerful
analogies, illustrations, examples, explanations, and demonstrations — in a word, the ways of
representing and formulating the subject that make it comprehensible to others. Sncethereare no
single most powerful forms of representation, the teacher must have at hand a veritable
armamentarium of alter native forms of representation, some of which derive fromresearch whereas
others originate in the wisdom of practice. Pedagogical content knowledge also includes an
under standing of what makes the learning of specific topics easy or difficult: the conceptions and
preconceptions that students of different ages and backgrounds bring with them to the learning of
those most frequently taught topics and lessons. If these preconceptions are misconceptions, which
they so often are, teacher s need knowledge of the strategies most likely to befruitful in reorganising
the under standing of learners, because those learners are unlikely to appear before them as blank
dates. (Shulman 19863, p.9)

Included in this category would be the specific knowledge of how the subject might be interpreted
for learners, and the knowledge of how pupilsthink within specific (mathematical) domains (work
within the cognitive science tradition readily fits into this category). Curricular knowledge is the
knowledge of instructional materials available for teaching various topics. In essence Shulman
proposes that the important components of teachers' knowledge are what they know about the
subject, about how learners think about the subject, and about instructional materials developed to
teach the subject. It isincreasingly recognised that pedagogical content knowledgeformsthe essentia
bridge between academic subject matter knowledge and the teaching of the subject matter (Ernest
1989). For it isthat knowledge which determines how the subject matter is represented to students
intheir learning experiences, and it includes the practical skillsfor transforming subject matter for
teaching and the pedagogical knowledge and skillsfor teaching it. Interestingly, McEwan and Bull
(1991) assert that al content knowledge, whether held by scholars or teachers, has a pedagogical
dimension, and that therefore Shulman’s distinction between content knowledge and pedagogic
content knowledge cannot be supported.

Shulman’s classification of teachers' knowledge has been provento bevery stimulating for research
into teachers' cognitions. For example, Bromme (1994) who worked in Germany on mathematics
teaching and learning took up Shulman’s suggestions, but extended them by two further concepts:
the* philosophy of content knowledge' ; and by distingui shing between the knowledge of the academic
discipline and that of the subject in school. Within ‘school knowledge he includes goals about
school and concepts of general education into the meanings of the subject-specific concepts. Banks
and Leach (1996) also propose that school knowledge ‘relates to the way subject knowledge is
specifictoschools . By the philosophy of school mathematics Brommerefersto * the epistemol ogical
foundations of mathematics and mathematics learning and about the relationship between
mathematics and other fields of human life', in other words teachers’ perceptions on the nature of
mathematics and its teaching. | show in my study (Pepin 1997) that, although teachers are not
explicit about their perceptions on the nature of mathematics, teachers' beliefs on its nature are
manifested in their classroom practices and that they aredifferent in England, France and Germany.
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The Ernest model

Ernest (1989) explores teachers knowledge in mathematics teaching, and his model includes
teachers attitudes and beliefs. What is notable in Ernest’s model is the importance ascribed to
teachers’ beliefs, in particular those concerning the nature of the particular subject (mathematics),
and concerning the process of teaching and learning of the subject. He tries to develop a more
fundamental understanding of how mathematicsteachers' knowledge, beliefsand attitudes provide
abasisfor classroom teaching approaches. He specifiesthe essential knowledge, beliefsand attitudes
of mathematicsteachers (and the waysin which these affect the teaching of mathematics) asfollows:

Knowledge
of mathematics,
of other subject matter;
of teaching mathematics (mathematics pedagogy, mathematics curriculum);

of classroom organisation and management of mathematics teaching;
of the context of teaching mathematics (school context, students taught);
of education (educationa psychology, general education, mathematics education);

Beliefs
conception of the nature of mathematics
models of teaching and learning mathematics,
principles of education;

Attitudes
attitude to mathematics;
attitude to teaching mathematics.

Although this model is more detailed than that of Wilson, Shulman and Richert (1987), it shares
many of its componentswith Shulman’s model. The comparison provides some measure of support
for Ernest’smodel, sincethereisevidently agreat deal of overlap. Ernest’s pedagogical knowledge
refers to Shulman’s knowledge ‘which a teacher uses to transform and represent knowledge of
mathematicsfor teaching’ or pedagogical content knowledge (Wilson, Shulman and Richert 1987).
A key difference between Shulman’s and Ernest’s models is the apparent neglect of attitudes and
beliefsin Shulman’s model. However, it seemsthat beliefs about subject matter are to some extent
incorporated into Shulman’s * knowledge of subject matter’.

However, there are other model sin which knowledge has been studied as an integrated phenomenon.
There is aresearch tradition in education that studies teachers as experts. This approach analyses
the connections between the professional knowledge and professional activity of good performers
within acertain field of activity.

The model of Brown and Mclntyre

Recent studies have sought to understand teachers on their own termsand in their own language by
attempting to elicit the often implicit and only partialy articulated elements of teacher knowledge
that guide teachers actions in specific situations. In this work on teachers implicit theories
researchers try to get teachers to talk about their work, combined with extended observations of
teachers' work. The researchers attempt, on the basis of these verbal and observational data, to
draw inferences about the content, the organi sation and the devel opment of teachers’ craft knowledge.
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For example, Brown and Mclntyre (1993) developed amodel based on the assumption that ‘ over a
period of time experienced teachers have acquired substantial practical knowledge about teaching,
largely through their classroom experience rather than their formal training’ (p.12). Underlying this
approach is the notion that teaching is a craft (rather than a science-based technology) and that
experienced teachers have ‘craft knowledge which is accessible to others. In terms of teachers
professional development thismeansthat teachers can sharetheir diverse and successful approaches,
a‘building on strength model’ (Brown and Mcintyre 1993). The purpose isto explore ‘that part of
(teachers') professional knowledge which teachers acquire primarily through their practical
experienceinthe classroom ... which guidestheir day-to-day actionsin classrooms, whichisfor the
most part not articulated in words and which is brought to bear spontaneously, routinely and
sometimes unconsciously on their teaching’ (Brown and Mclintyre 1993, p.17). They refer to this
aspect of teachers' knowledge as*teachers professional craft knowledge'. Thisknowledgeisstudied
by devel oping an understanding of how teachers themselves make sense of the knowledge and the
thought that they use in their everyday classroom practice. Brown and Mclntyre (1993) found out
that teachers commonly judged their teaching in terms of * the achievement or maintenance of states
of pupil activity which they took to be normally desirablefor particular phases and types of lessons
(Normal Desirable States-NDS)’ and each teacher had their own NDSs for their lessons and for
phases of their lessons.

Further models

Another interesting model in the area of cognitive models of the skills of teaching has been the
work of Leinhardt and her colleagues. Their goal has been to describe in depth the mental structures
of skilled teachers. The underpinning belief here is that teaching is ‘a complex cognitive skill
amenableto analysisinamanner similar to other skillsdescribed by cognitive psychology’ (L e nhardt
and Greeno 1986, p.75, in Grouws 1992). After hypothesising a model of mental structures, they
examined and contrasted the teaching behaviour of expert and novice teachersto see whether their
behaviour fitstheir model. According to Leinhardt and her colleagues, the skill of teaching isto a
large extent determined by two inter-related systems of knowledge: subject matter (content
knowledge) and lesson structure (practical knowledge). The methodology involved observing
teachers and then preparing detailed semantic nets of the mathematics presented (Leinhardt and
Smith 1985 in Grouws 1992). According to Leinhardt and her colleagues teacher knowledge is
made up of the skills and abilities needed to run classrooms well and to adequately interpret and
explain certain procedural mathematical ideas in order that the students are able to acquire the
mathematical skills that the teacher feels are important. Knowledge of content was important in
Leinhardt’s work and one of the major results was that expert teachers' knowledge appeared to be
organised into ahierarchical structure, they used richer systems of representations and they tended
to present more detailed conceptual and procedural knowledge.

Elbaz (1983) has provided another kind of model, that of knowledge as practical and personal. Her
Ideas stress the growing dynamic nature of teachers' knowledge. She suggested that it is necessary
to recognise that knowledge is always changing and never static.

The work of Elbaz relates to a further kind of model, that of regarding teachers' knowledge as
situated. Inthismodel it isasserted that in-school knowledgeisacquired by working alone, whereas
out-of-school knowledgeisacquired by workinginasocia situation to construct one’sown learning.
It is assumed that all knowledge is situated and that it is to a large extent a result of the activity
undertaken, the context and the culture in which it is developed (Brown et al. 1989 in Grouws
1992). The concept of situated knowledge suggests that school-knowledge is different from real -
world knowledge. Furthermore, it is suggested (Fennema and Franke 1992 in Grouws 1992) that
the components of teachers' knowledge appear to be situated in the narrow environment of the
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school and that the situating of teacher knowledge influences the way teachers make instructional
decisions and what their students learn.

Comparing al these models of teachers' knowledge, one consistency across al conceptionsisthe
view that knowledgeisnever static but continually changing and developing. Teachers' knowledge
grows through interaction with the subject and with the studentsin the classroom, but also through
professional experiences, amongst other components. Once this can be accepted, the challengeisto
develop an understanding of this process and to discover what experiences contribute to the growth
and changes.

The French scene

In France a distinction is made between la pédagogie (educational theory or pedagogy) and la
didactique of acertain subject (for example, the didactics of mathematicsisregarded asthe science
of teaching and learning mathematics). In simple terms, pedagogy is more general than didactics.
The term pedagogy is generally used in terms of education and, according to Houssaye (1994,
p.13), includes genera educationa theory, such as socio-psychological theory, for example. Didactics
is, according to Henry (1990), in general terms* the study of phenomenaof the teaching and learning
in one discipline which specifically includes not only the teaching but also the learning of the
subject. Thus, the term pedagogy is used in amuch wider sense and not specialised on one subject,
whereas didactics refers more precisely to the teaching and learning of a specific subject. In France
the discipline of didactics of mathematics is a recognised discipline in education and is aways
associated with the teaching of the subject. Robert (1988) explains:

Une des ambitions de la didactique, a contrario, est d’ essayer de préciser le plus scientifiquement
possible les véritables marges de manoevre de tout ensignant de mathématiques dans sa classe, en
analysant |e fontionnement de I’ ensembl e su systeme et de chaque composante, puis de dével opper
et d' étudier certains choix, juges optimaux dans la gestion globale et locale de la classe [ One of
the ambitions of didactics is to try to specify in the most scientific way the real possibilities for
manoeuvre for all mathematics teaching in the class by analysing the functioning of the totality of
the systemand its components, and then to devel op and study certain choiceswhich areregarded to
be optimal in the sense of general and individualised classroom management] (p.2).

Didactics (and pedagogy) are often presented in the form of atriangular model (see Henry 1990, or
Houssaye 1994). Although thismodel islikely to belimited, it neverthel ess establishesmore clearly
the objectives of the study of didactics.

The triangle has asits vertices the teacher, the pupil and the knowledge. These terms are of course
generic in the sense that, for example, the term ‘teacher’ carries with it all the components of the
educational system that assignsthisroleto him/her. ‘Knowledge’ meansall available knowledgein
mathematics, for example, including the school mathemati cs communi cated through the curriculum,
but also knowledge of its transformation for the purpose of teaching. (See also Chapter 8, p.110)
Thethree axes of thetriangle which link, for example, the teacher to the knowledge on the one hand
and to the pupil on the other hand (and al so the pupil to the knowledge), are represented by processes
and conceptions which are now explained.

Teaching is represented by the link between the teacher and the knowledge. Teachers with their
education and professional experiencestake with them into the classroom anumber of perceptions
about their work, about the subject, about the teaching of the subject and about the pupils. These, in
turn, influence the teaching of the subject. This axis also includes the epistemology of teachers
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concerning their teaching. For example, in the 1960s, mathematicsteachersin France wereinfluenced
by the Bourbaki movement and the ‘ New Maths (see Moon 1986).

The relationship in terms of teaching between teacher and pupil is represented by the axis which
links pupil and teacher. For example, studies on traditional teaching (in the sense of traditional
transmission style) and, opposed to it, a more active approach explain some of the possible
relationships.

Thelink between the pupil and the knowledgeisrepresented by the process of |earning. The cognitive
psychologists have contributed a lot to the understanding of this link. For example, Jean Piaget
asserts in his Theory of Equilibrium that a child periodically reorganises his’her knowledge by
means of overcoming situations where s'he was confronted with problems. He therefore puts the
action as the determining factor for learning. For the mathematics educators, the action consists of
problem solving and thisisregarded as the essence for the learning of mathematics. But in thislink
between the pupil and the knowledge, one aso has to understand the role of barriers to learning
which manifest themselves in mistakes. Mistakes are important in the sense that they produce a
break and in turn allow pupils to review their knowledge or procedures. Moreover, the teacher’s
attitude towards mistakes reveals his’her perceptions of the learning of mathematics.

Research into general didactics, and the didactics of mathematicsin particular, has devel oped certain
concepts around which all present work evolves. In the French research on the didactics of
mathematics, there are two distinct, but interrelated, theoretical fields: the theory of didactical
transposition, based on the work of Chevallard since the 1980s (Chevallard 1991); and the theory
of didactical situations, developed by Brousseau (1986) since the beginning of the 1970s and
developed by subsequent researchers since. The didactics of mathematics is seen here as the study
of the issues of the preparation of mathematics for students.

The two theoretical approaches concern fundamental but different levels of didactical analysis.
Artigue (1994) asserts:

... the theory of didactical transposition concentrates on the analysis of these processes that are
based on reference knowl edge, particularly on the reference knowledge produced by thelegitimizing
mathematical institution (scholarly knowledge), that lead to objects of teaching (knowledge to be
taught) that arefound inthe daily life of the class (taught knowledge). It triesto go beyond particular
studies and highlight certain laws and regularities in these complex transposition processes. ... To
a certain extent, the theory of didactical situationsissituated at a morelocal level. It aimsto model
teaching situations so that they can be developed and managed in a controlled way. (p.28)
However, both theories emphasise the need to view the study of didactics by acknowledging the
systemic features. Therefore, to prepare mathematics for students is percelved as adidactical task
that requires amore global systemic analysis (Artigue 1994).

The concept of the transposition didactique (Chevallard 1991) is explained as the process from the
savoir savant (scientific knowledge— knowledge which is accessible through books and magazines
and generally accepted as knowledge by the research community) to the savoir enseigné (taught
knowledge — knowledge proposed to pupilsin the form of textbooks, for example, or that adopted
in class in order to foster pupil learning). This process of transforming subject knowledge into
taught knowledgeis, of course, the very processthat Shulman callsfor when referring to pedagogical
content knowledge. Therefore, by adopting the didactical transposition approach, one acknowledges
the institutions at the source of knowledge.
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On the other hand, the approach viathe theory of didactical situations concentrates on a narrower
system: the didactical system built around the teacher and his’her students, and situated within the
society inwhich the teaching systemislocated. Thistheory isbased on aconstructivist approach, in
the sense that knowledge is constructed through adaptation to a ‘problematic’ environment
(‘disequilibrium’ stage). It aims to become a theory for the control of teaching situations in their
relationship with the production of mathematical knowledge. The didactical situationis, therefore,
made up of mainly three components:. the teacher, the pupil and the knowledge. The aim is to
develop the conceptual and methodological means to control the interacting phenomena and their
relation to the construction and functioning of mathematical knowledge in the student (Artigue
1994).

Two of the main conceptsin thisfield are the contrat didactigue and the contrat disciplinaire. The
concept of the contrat didactique (initiated by G. Brousseau in the early 1980s) concerns the
relationship between teacher and pupils. He specifies:

... hous appelons contrat didactique I’ ensemble des comportements (spécifiques) du maitre qui
sont attendus del’ é éve et |’ ensemble des comportements de |’ é éve qui sont attendus du maitre] ...
We call didactical contract all the (specific) behaviour of the teacher which is expected of him/her
by the pupil, and all the behaviour of the pupil which is expected of hinvher by the teacher] (in
Houssaye 1994, p.41).

Colomb (in Houssaye 1994) describestwo modelsof thisdidactical contract and assertsthat teaching
now is situated somewhere within the range between those two models which represent the two
extreme ends of therange. Inthefirst model the teacher isthe guardian of abody of knowledge, and
the pupil is expected to adapt his/her knowledge to the body of knowledge presented to him/her.
Thisimplies most of the time that the pupil hasto suppress and negate his’her own understanding.
In the second model the teacher delegates the whole responsibility in terms of knowledge to the
pupil who is expected to construct knowledge from his/her own understanding.

The second concept, that of the contrat disciplinaire, is described in asimilar form as the contrat
didactigue. Colomb (in Houssaye 1994) definesit in the following way:

... housavonsintroduit le concept de contrat disciplinaire: ‘ Ensemble des comportement du maitre
gui sont attendus de I’ é éve et ensemble des comportements de I’ é éve qui sont attendus du maitre
dansunedisciplineau coursd uneannéescolaire'. [ ... thewhole behaviour of theteacher expected
by the pupil and the whole behaviour of the pupil expected by the teacher, in one subject over the
course of a school year] (p.46).

In terms of more concrete concepts of teaching and learning there existsawideliteratureinthe area
of mathematicseducation in France. According to theliterature, at the beginning of the 20th century
the traditional concepts of teaching were based on perfect exposition (and transmission), repetition
and calling on pupils memory rather than understanding. Traditionally teaching has been based on
the ‘“empty vessel’ (or ‘incremental steps’) views, but the literature now supports and encourages
the*constructivist’ view. In other words, there hasbeen ashift intheliterature towardsaconstructivist
view of learning.

Mante (1989) has produced a critique of the traditional perception and presented a constructivist
concept intermsof their [imitsand espoused views, which representsthis shift well. He al so proposes
thetriangular relationship between the knowledge taught, the pupil and the teacher, and asserts that
behind every learning situation there are certain perceptions of learning involved. He definesthree
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perceptions of learning: the perception of the empty vessel’; that of * little steps’; and the constructivist
view. It would be too lengthy to explain the three concepts in detail, but it might be interesting to
connect them to concepts of teaching which are commonly known in England, France and Germany.

At theextremeliesthe coursmagistral (traditional teacher-led, lecture-typelesson) where theteacher
transmits the content without concern about what is learnt. The traditional French cours magistral
is an example of the concept of the ‘empty vessel’.

An example of the concept of ‘little steps’ is the lesson where the teacher gives the pupils alarge
number of relatively easy examples and exercises, in order for the pupilsto understand the essence
of the lesson. Some computer-assisted teaching schemes work in this way.

Examplesof the constructivist concept are situationswhere teachers provide pupilswith investigative
activities. However questions emerge of, for example, initial perceptions of pupilsabout the subject
matter. Mante (1989) suggeststhat mistakes can help teachersto discover pupils’ initial perceptions.
Thereare also questions over which role the teacher takesin thisscenario. Theserelatively recently
emerging concepts of teaching in the constructivist way are perhapsrare, but teachers are encouraged
(by inspectors, in-service courses, journas and textbooks) to try them out (see Pepin 1997).

By looking at these theories and concepts of didactics in France one can detect at least two
underpinning beliefs: firstly, that for ateacher just knowing the subject matter is not sufficient for
teaching the subject; and secondly, that there are underlying common processesin learning in school
(common to most pupils) which can be made evident. These two assumptions give rise to the
demand for investigating into teaching and learning (a specific subject), and for making this a
scientific discipline, la didactique.

When comparing France (and the French cultural traditions, such asegalitarian views, for example)
with England (and the English cultural traditions, such asindividualism, for example) one startsto
understand why there have not been devel opments towards didacticsin Britain. Didacticsis based
on the assumption that there are common processesinvolved in human learning. If thisassumption
Is negated, because of individualistic views, this explains in part why didactics, or a science of
teaching, could not develop in Britain. Thiswasearlier described asthe* missing paradigm’. Simon
(1994) argues that for ‘a combination of social, political and ideological reasons (for example, the
British public schools which dominated educational institutions for along time had no regard for
pedagogy in the sense of a systematic and rational approach to teaching a certain subject)’ (p.14)
pedagogy has ‘ never taken root and flourished in Britain’. Based on the recognition that thereisa
human capacity for learning and that the process of |earning among human beingsis similar across
the human speciesasawhole, he callsfor ‘ arenewed understanding both of the power of education
to effect human change and especially cognitive development, and of the need for the systematisation
and structuring of the child’s experiences in the process of learning’ (pp.16, 17). As aresult he
accuses the child-centred approaches (for example, propagated by the Plowden Report (1967) in
England) of starting fromthe‘wrong’ position (individual differences). Simon (1994) explainsthat
in order ‘to develop effective pedagogy means starting from the opposite standpoint, from what
children have in common as members of the human species, to establish the general principles of
teaching and, in the light of these, to determine what modifications of practice are necessary to
meet specific individual needs (p.18). He believesthat the aim isto develop skills and abilitiesin
al children which in turn involves ‘importing a definite structure’ into the teaching and thus into
the learning experiences of pupils. In his view and from the social point of view, the means of
promoting human qualities and characteristics cannot be left to individual teachers‘ on the grounds
that each individual child isunique so that the development of pedagogy is both impracticable and
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superfluous (p.20). According to him, teachers need ‘assistance in the pursuit of their common
objective — the education of a new generation of pupils which requires ‘ carefully defined goals,
structure and adult guidance’ (p.20).

Therefore, according to Simon’ stheory, didactics are necessary on the basis of egalitarian assumptions
and for the purpose of educating the greatest number in the ‘ best possible’ way. What isinteresting
inthissenseisthat recently in France where the education system has been centralised and didactics
has been well developed, thetendency isto ‘go individual’ (in the sense of attending to the needs of
theindividual child and to see the class as being constituted of 30 individuals). In England, where
individualism in education has been well-rooted over the decades and no didactics has been
devel oped, the recent tendency isto ‘ go common’ (inthe sensethat whol e-classteaching isadvocated,
therefore to see the class asawhole).

Another point to be made hereisthat by looking at the models of teaching and learning in England
and France, it seems that the Anglo/American research has been more empirically based than the
French. The theoretical conclusions drawn from the Anglo/American research appeared to have
emerged straight out of the empirical data. This belief in empiricism, research and theoretical
conclusions on the ‘here and now’ (together with the belief in individualism) did not appear to
allow researchersin England to develop a construct such as that of didactics. In French didactical
research it seemsasif there has been another layer of abstraction, in order to organise the thinking
(for example, constructs such as transposition didactique), although didactical constructs are
informed by empirical research. This point is taken up later when comparing German didactics
with American research in teaching.

Furthermore, another issue concernsthe distinction between didactics and pedagogy, and their links.
As didactics does not appear to exist in England, one cannot ook for cluesin the * pure’ British or
American literature. The French literature, however, has given a starting point (that pedagogy is
wider cut than didactics). It asserts that didactics mainly concentrates on the teaching and learning
processof aparticular subject in class, in the sensethat it does not encompass pedagogical problems
such as discipline problems in class, or general motivation. Tochon and Munby (1993) give an
interesting explanation in this respect: they define didactics as *‘ the organisation of subject-matter
knowledge through time as a preactive or postactive anticipation (before or after the classroom
interaction synchrony), whereas pedagogy stemsfrom theinteractive management of time' (p. 206).
Leinhardt and Greeno (1986) called didactics and pedagogy the teacher’s * double agenda’. In this
sense didactics deals with ‘content processing which implies planning a sequential time, while
pedagogy is concerned with students’ relationships to knowledge and behavioural actualisation of
teaching within real time' (Tochon and Munby 1993). In other words, didacticsis concerned with
the preparation and teaching of aspecific subject (even topic) which also implies considerationson
the learning process (see Piagetian ideas in France, for example), whereas pedagogy is concerned
about the ‘here and now’ of teaching in order to accommodate the varying context of teaching
itself.

The German Didaktik

There have been severa authors (for example, Kansanen 1995a, Hopmann and Riquarts 1995,
Hamilton and Gudmundsdottir 1994) who have written on issues concerning the dial ogue between
the German Didaktik on the one hand and the American research on teaching and the curriculum
traditions on the other hand. In this section the different views are explored in connection with what
areregarded as significant curriculum-didactics debate, and how these compare with the particular
traditions.
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As in French didactics literature, in Germany a core concept in the development of didactics has
been the Didactic triangle with its three components of the content, the learner and the teacher, in
order to structurethefield of didactic research and theory. This showsthat the common strand isthe
belief in an integrative approach, in the sense of including the subject to be taught, the student and
the teacher into the research on teaching and learning.

According to Kansanen (1995a) there are several theoretical models which developed over the
centuries and which can beregarded asthe main traditions of the German Didaktik. At the beginning
of the 17th century therewasthe‘ founder’ model of Ratke and Comenius, which regarded didactics
astheart or study of teaching (Lehrkunst). During the following centuries the influence of Herbart
atered the position of didactics, in the sense that he turned didactics into a discipline of its own
(instruction under the conditions of schooling as distinct from general educational theory, such as
education in the family). Whereas Herbart himself argued for an active interplay between the three
components (teacher, student and content), Herbart’s followers changed his analytical tools into
formal stages of instruction. Every hour and minute of the lesson was supposed to follow the same
pattern (an example is the Prussian school routine). At the beginning of the 20th century ‘reform
pedagogy’ influenced the new modes of thinking. Theaimwasan * animated, multifaceted education’
(Hopmann and Riquarts 1995) with child-centred activities. Kerschensteiner, Gaudig and Petersen
wereits main representatives. On the theoretical side, atheory of education and teaching emerged,
gei steswissenschaftliche Didaktik, which built on the philosophy and pedagogy of Dilthey. Itsmain
representatives were Nohl, Weniger and Klafki. This new didactics did not find many followersin
non-German speaking countries and therefore became an almost entirely German concept. In the
early 1960sthe Berlin School (Heimann, Schulz, Otto) proclaimed an empirical-analytic paradigm
amongst didactic theories which professed explicit connections with Anglo-Saxon research on
teaching. In addition, Habermas initiated another alternative approach, the critical-communicative
didactics, which was based on critical theory. These relatively recent theoretical models have had
numerous variations and didactics has kept close contact with teacher education.

The American tradition of research on teaching can betraced back to pragmatism and representatives
such as Spencer, James, Dewey and Heard. Its fundamental interest was practical by nature. The
predominant approach within research on teaching has been to start from the assumption that there
are‘expert’ teachersand to identify and determine those factorswhich are crucial inthoseteachers
practice. In order to develop theoretical models empirical research (mainly quantitative) has been
conducted and models have been tested in classroom situations (mainly based on the process-
product paradigm).

Hopmann and Riquarts (1995) arguethat the American educationists of thelate 19th century cherished
Herbart, but not the reform pedagogues who came after him, and therefore ignored the rise of
changed didactics developing in Germany. The term didactics disappeared from the terminol ogy,
except for the ‘didactical’ teaching of the Prussian, pre-reform pedagogy period. According to
Hopmann and Riquarts (1995) educationists like Dewey did not take from Herbart the whole of
didactics but only the educational psychology that underpinsit. Herbart became one of thefounders
of American educational psychology. With the psychology of education as the main background
discipline, learning problems, for example are of maor importance. The subsequent practical
approach in American research in education centred around empiric-analytic research on learning,
motivation or assessment, for example. It is claimed (Kansanen 1999) that the practical approach
has neglected the importance of research into the content of the curriculum and its teaching.

The‘curriculum’ tradition is often contrasted to German didactics. According to Mitter (1981) the
term ‘curriculum’ should be related to two ‘core’ terms used in German educational theory and
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practice, namely to Didaktik and Lehrplan (syllabus). He asserts that didactics is concerned with
the pedagogical discipline dealing with the principles of education and subject matter. The original
approach to didactics was derived from educationa philosophy (as we have already seen) and
therefore not necessarily linked to teaching and learning strategies, whereas the contemporary
approaches are informed by learning theory, amongst others. The syllabus is the ‘normative
framework for what hasto be taught and learnt in schools (Mitter 1981). It isusually restricted to
the definition of aims (in a generalised form in the preambles) and the specification of subject
matter. On the other hand the Anglo-American term ‘curriculum’ refers to an integrated model
including severa or al of the following: the definition of ams and objectives; the selection of
subject matter; the choice of adequate organisational forms, mediaand methods; theimplementation
of materials; and the evaluation of the implementation process (Mitter 1981). The application of
theterm * curriculum’ was based on the American idea of Reformpadagogik by Dewey whosefocus
wasontheindividual pupil and his/her learning experiences. The curriculumwas, therefore, defined
through learning experiences, it focused on theindividual pupil and his/her learning experiences at
school.

In 1967 Robinsohn introduced the term ‘curriculum’ into the German didactics debate and since
then theterms ‘ curriculum’ and ‘ curriculum theory’ have been competing with traditional German
terms in educational discussions, with the result that sometimes the term ‘curriculum’ is used for
‘syllabus and ‘curriculum theory’ for ‘didactics (Mitter 1981). According to Klafki (1974 in
Kansanen 1999) it seemed asif Didaktik would beincluded inthe more general concept of curriculum.
Eventually in the early 1980s didactics and curriculum were accepted as parallel areas (Kansanen
1999). Kansanen (1995b) concludes that ‘the didactic aspects of curriculum have integrated into
Didaktik’, but that there is *hardly any evidence of impulses in the opposite direction’.

Kansanen (1995b) summarises the developments in America and Germany in the following way:

... It can be said that the erudition-centred Didaktik did not gain footing in the USA in the beginning
of thiscentury. Instead, the refl ection on teaching continued in psychol ogy of education. In Germany
reform pedagogy transformed [the Herbartian didactics] into erudition-centred Didaktik which
got later some rival directions. The empiric-analytic approach did not succeed in getting a
breakthrough in Germany in spite of agood beginning ... It lived sometime as descriptive Didaktik
but did not devel op into psychol ogy of education. The latter got itsimpulses fromthe USA and has
been a separate area alongside Didakti (p.108).

What can be seen from the above developmentsisthat ‘ die Didaktik’ in Germany has always been
aform of philosophical thinking, theorising and the construction of theoretical models' (Kansanen
1999), whereas American research into teaching has been more empirically based. Comparing the
descriptive Didaktik and Anglo-American research on teaching, Kansanen (19954) argues that the
difference between the two is ‘in their background or in the purpose of their model building’. He
claims that Didaktik is of ‘genuine German origin’ and based on ‘philosophical traditions of its
own with such names as Kant, Herbart, Schleiermacher, etc’. He asserts:

Didaktik is mainly intended for teacher education and the models are based on a philosophical
conception of man and on the nature of research concerning his education. The empirical research
results are not a prerequisite for model-building, but are used in a corrective way when they arein
conflict with the model variables. Research on teaching reflects an empirical tradition and that is
why its models are mainly inductive by nature and based directly on research results. Practical
conclusions can, of course, be drawn from these model s and thus they can al so function in teacher
educatio (Kansanen 1995a, p.348).
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However, there is an empirical side of research into teaching in Germany, Unterrichtsforschung.
Kansanen (1995b) claims that Didaktik subsumes Unterrichtsforschung, and that it appears that
themoreempirical elementsareinamodel of Didaktik, the more references can befound to American
research on teaching

The emergence of research on what constitutes teachers knowledge in a particular subject has
created the Fachdidaktik (subject didactics) which denotesthe pedagogical transformation of factual
content for the purposes of teaching, taking into consideration al factors of the teaching-learning
process. As mentioned earlier, in the French comparison, acomparison between pedagogical content
knowledge and Fachdidaktik might produce fruitful discussions.

Referring back to the discussion of pedagogy and didactics, education can usefully be split into the
two sub-areas of pedagogy and Didaktik. According to Shulman (1987) and Simon (1994), the sub-
area of didactics appears to be missing. Kansanen (1995b) claims that much of its content belongs
to educational psychology, and that in American literature of research on teaching ‘the problems of
teaching and learning in general are usually held together without any theoretical model building’.
The theoretical background in terms of philosophical questions is discussed when a suitable
methodology is selected. Whereas in Germany Didaktik and educational psychology are clearly
separate fields, in the USA the same people can be working in both areas, which influences the
aspects of research chosen in the sense that there is more emphasis on the aspects of learning in the
teaching process than in Germany.

Concluding remarks

Thereareat |east two conclusionsthat can be drawn from the comparison of existing representations
of knowledge in teaching in the Anglo/American, the French and the German educational scene.
Firstly, there appearsto be acommonality amongst representations of knowledgein teachinginthe
sense that it is not seen as static, but as a process of development, that it grows and changes, and
that experience in the classroom contributes to its growth and change. Secondly, there seem to be
differencesin traditions within the research into knowledge of teaching. The German (and French)
educational research into teaching appearsto betraditionally concerned with philosophical thinking,
theorising and the construction of theoretical models, the Didaktik (which is neverthelessinformed
by empirical research). Anglo/American educational researchisto alarge extent based on empirical
studies, in order to identify and be able to determine factors that are influential for teaching (and
learning) and to develop an understanding of the processes involved in teaching and learning.
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Didaktik/fachdidaktik
asintegrative transfor mation science(-s) —
a science/sciences of/for the teaching profession?

Abstract

Most conceptions of professionality (e.g. functionalist, system-theoretical, structuralist) stress the
relevance of the existence of (a) corresponding, well developed science(-s) and of (scientifically)
validated practices for a particular (academic) profession. The fulfilment of these criteria has
remained an open question for the teaching profession, although much (scientific) knowledge and
some (scientifically) validated practices relevant for teaching and learning in schools and the
teaching profession have been developed. This knowledge has mainly been produced by
Erz.ehungswi ssenschaften (“ educational sciences’ ) and its subdisciplines (e.g. Didaktik, educational
psychology) aswell as by various Fachdidaktiken (* subject-related didactics’ ) for different subjects
taught at schools. Questionswill beraised about the status of different types of knowledge produced
and their relevance both for teacher education (TE) and the teaching profession. A (preliminary)
model of “ Didaktik/Fachdidaktik’ (DF) as an integrative transformation science dealing with
teaching/studying/learning will be presented. The potential of DF to become a science/sciences of/
for the teaching profession and some measures perceived to be necessary to approach it will be
discussed.

Preliminary remarks

As a concrete outcome of an all-European and European Commission supported project (Sigma)
on the eval uation and perspectives of anumber of higher education studiesthe European Commission
has established so-called thematic networks within the Socrates programme. The report on the
evaluation and perspectives of TE in the Member States of the European Economic Area has been
submitted by T. Sander et al. in 1996. Established in 1996 the Thematic Network on Teacher
Education in Europe (TNTEE) may be seen asalarge network dealing with core problemsof TE in
a number of subnetworks. These subnetworks may be understood as meeting places for teacher
educators and researchers aiming at improvements of TE both theoretically and in concrete al-
European projects.

One subnetwork of TNTEE (subnetwork E: Didaktik/Fachdidaktik as science(-s) of the teaching
profession?) focusses on therole of Didaktik (*didactics’) and Fachdidaktik(-en) (*subject-related
didactics”) and their potential to contribute to the improvement of the quality of teaching/learning
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both at schools and in TE. Additionally, this subnetwork explores the potential of Didaktik/
Fachdidaktik to become asciencefor the teaching profession. So far, this subnetwork, consisting of
expertsfrom different academic disciplinesand coming from 11 European Economic AreaMember
States, has published a heterogeneous collection of more than 20 publications on its topic. This
chapter may be seen in relationship to ongoing work of the subnetwork mentioned. It is both a
modified and enlarged version of the publications*“ Scientific bases of initial teacher education and
their relevance to evaluate it — between the state of practice and the state of the art” (Buchberger
1998c) and “Didaktik/Fachdidaktik as science(-s) of the teaching profession?’ (Buchberger and
Buchberger 1998).

Introduction

Ironically, one might state that education and training have increasingly become big super-markets.
Education policy — as well as social policy —and economic policy documents unanimously stress
the necessity of human resource devel opment and of high quality education and training for all (cf.
European Commission 1995, 1997, OECD 1996, 1998). It is argued that the prosperity of post-
industrial information and knowledge driven societies would depend on the optimal devel opment
(and exploitation) of the human capital of all its citizens and that these societies had “ to transform
themselves into dynamic learning societies” (OECD 1996). Substantial reforms of education and
training are perceived to beindispensable. Focussing on traditional “ more of the same—rationales”

(modification —and adaptation strategies) to improve or to make education and training more efficient
isperceived as inappropriate (OECD 1996) considering the amount of problems persisting and the
rapidly changed/changing contexts (e.g. “globalization”, cf. Amin 1997, Beck 1997) and conditions
(e.g. the multimediarevolution, cf. Tella 1998) of and expectations of education and training.

Policy documentsfrequently stresstheimportant role education and training establishments, teachers
and their education had to play to meet these challenges adequately and to realize education and
training reforms perceived to be necessary. H. Judge (1998, vii) has described the status quo of
education reform and the role of teacher education (TE) in the United Statesin hisforeword to the
eva uation report on the Holmes Commission/Partnership activities (cf. Fullan et al. 1998) asfollows:
“The most salient change since 1986 has without doubt been the installation of teacher education
reform at or near the head of every agenda for educational regeneration: a hitherto neglected or
subordinate theme has become dominant. Just as it has emerged as a commonplace that reform
cannot be achieved without good teacher s, so it has become axiomatic that good teachersneed and
deserveafirst-classpreparation” . But, at the sametimeJ. Sikula(1996) has stated in hisintroduction
to the second edition of the “Handbook of Research on Teacher Education” that schooling and
teacher preparation have not been high priority issuesin American education policy yet.

Paralel with developments in the United States, policy documents of the European Commission
stress the importance of high quality education and training for all and the role teachers and TE
ought to play. “Quality”?2 of education and training in general and of TE in particular had to be
improved. Reformsof TE percelved to beindispensable had to rel ate to aims and objectives, contents
and learning areas, teaching/learning strategies and learning environmentsaswell asto administration
and governance issues. However, coherent action cannot always be detected — both at European
Commission level and at the level of the different Member States of the European Union. Despite
rhetorical agreement on education and training reformin general and TE reform in particular being
indispensable for education reform, neither rank top on the political agenda of the European
Commission nor on those of most of its Member States (cf. Buchberger 19983, b).
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However, there seemsto exist broad agreement on the relevance and importance of the best education
possible making use of the best knowledge available. This calls for coherent efforts to produce
scientifically validated knowledge and practice. Effortsto produce scientifically validated knowledge
and practice neither contradict, nor do these imply adevaluation of, the relevance of other types of
knowledge relevant to education (e.g. tacit knowledge of education practitioners). As both models
of (simple) applications of explanatory knowledge (“theories’) and of knowledge transfer have
proved to be rather inadequate (cf. Radtke 1996), problems of different types of knowledge and
their relevance for (professional) educators as well as of knowledge transformation have found
more attention — a new challenge for TE and educational research? In every case it seems to be
necessary to professionalize® (teacher) education by adopting scientifically validated knowledge
and practices in approximating the best education possible. Most conceptions of professionality
(cf. Combe, Hel sper 1996) include as one defining concept the existence of awell-devel oped science
of/for aparticular profession. If teaching isto be understood asaprofession, it needsclarification as
to which scienceit is and how well this science is already developed.*

(Comparative) Research on TE and its reform (a rather poorly developed field in most Member
States of the European Union) has highlighted both alarge number of (persisting) problems of TE
(e.g. problemswith theories of TE aswell asmethodol ogies adoptedin TE, problemswith aresearch-
based knowledge base of /for the teaching profession or with appropriate teaching/learning strategies)
and a(sometimesrich) potential toimproveit (cf. Sander et al. 1996) —sometimeswith big differences
between the different Member States of the European Union.

Against this background this article will mainly deal with the scientific knowledge bases of TE. It
will focus on the role of “Didaktik/Fachdidaktik” (DF) as a possible science for the teaching
profession.

Without going into detail some remarks on terminology should be made in advance:

0 The concept of science (Wissenschaft) will beused in arather liberal form following meanings
attached to it in continental European cultural contexts. It will not be restricted to “natural
sciences’.

(i) The concepts Didaktik as well as Fachdidaktik(-en) (literally trandlated as “ didactics’ and
“subject-related didactics’) are closely related to the German Geisteswissenschaftliche
Paedagogik and the concept of Bildung (cf. Kron 1994, Seel 1999). This fact may be
considered in relation to problems of intercultural (mis-) understanding.®

(iti)  Both the (double) notion of Didaktik/Fachdidaktik and the singular/plural with science(-s)
reflect uncertainties and may be interpreted as unsolved problems.®

In a general form DF will be defined as (@) science(-s) of teaching and learning (in a learning
formation/places currently called “ schools’). It will be concelved asatransformation sciencedealing
integratively with:

M) contexts of teaching, studying and learning

(i) aims and objectives of teaching, studying and learning

(ili)  contents of teaching, studying and learning

(iv)  teaching and learning strategies

(V) media and teaching/studying/learning aids

(vi)  evaluation of teaching, studying and learning

(vii)  actions of actorsinvolved in the teaching/studying/learning process
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While there seemsto exist some broader agreement on the topic of DF asascience (of teaching and
learning) and to asmaller extent on the seven areas mentioned, the notions“ transformation science”
and “integratively” will be elaborated on in this article.

As ascience DF aims at the production of

»  descriptive knowledge/theories (Beschrei bungswissen)

« explanatory knowledge/theories (Erklaerungswissen), and

« efficiency-oriented knowledge/technological theories (knowledge and measures to provide
opportunities for change) (Veraenderungswissen)

In producing Veraenderungswissen DF may be seen asa“design science”. Whileresearch on teaching
and learning hasfocussed on the production of descriptive and explanatory knowledge, the production
of technological theories for teaching/studying/learning may be seen as a blind spot (and some
education researchers even doubt whether in education technological theories may be possible, cf.
Alisch 1995).

This article does not provide answers or solutions. It aims at the definition of some main elements
of the problem-space. The space available does not permit much detail and this may lead to some
misunderstanding, considering the very different background knowledge accumulated in the different
cultural contexts of the European Union (compare, for example, the different problem-definitions
in England, Finland or Germany). Additionally, this article has to be restricted to some main
componentsof initial TE (ITE), athough theauthorsarevery well awarethat TE hasto be conceived
as a continuum and that in dealing with ITE one must always consider conceptions of the
(professional) role of teachers and their professional development (cf. Buchberger 1994, 1996;
Oelkers 1997).

Within this framework six statements will be discussed in section | and some measures will be
described which might contribute to the development of a science of/for the teaching profession
(sectionll).

I
Between the “ state of practice’” and the “ state of the art”

Six statements will be presented to outline the recent situation of ITE (1-4), to describe a concept
of DF as integrative transformation science (5) and to define some requirements to develop it (6).
These six statements are as follows:

(1) Teaching and ITE haveto be oriented on the “ state of the art”

(2) The*“state of practice” of ITE may be characterized as somewhat problematic

(3 (Research-based) Knowledge bases for teaching and I TE do exist, but are used to a
limited extent only

(4) Moreresearch on teaching and ITE isindispensable to increase the scientific bases on
teaching and I TE both in quantity and quality

(5 DF conceived as an integrative transformation science might have the potential to become
the main science of /for the teaching profession

(6) Producing and adopting scientific knowledge bases to improve teaching/learning and ITE
callsfor co-operative problem-solving processes of all the actorsinvolved
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Teaching and ITE haveto be oriented on the“ state of the art”

This first statement will be introduced by a fascinating court case from the 1930s in the United
States, involving the T.J. Hooper, atugboat. This court case has been described in the prefaceto the
AACTE publication “Knowledge Base for the Beginning Teacher” (cf. Gardner 1989):

“The T.J. Hooper and the ship it was guiding got into trouble in the Atlantic Ocean when a storm
blew up. The stormdamaged the ship and caused injury and property lossto itsclients, who promptly
sued. At the time common practice among tugs was to get weather information via hand signals
from shore. Although radio had been introduced it was not common in use. The T.J. Hooper did not
use radio, but if it had, the tug master would have known of the danger and been able to take its
clientsto shelter, thus avoiding damage to life, limb and property. The case turned on the question
of T.J. Hooper’s responsibility: was adherence to common practice (e.g. hand signals) enough or
did the situation demand “ state of the art” (radio)? The courts ruled that, when important matters
are at stake, the legal obligation is to use the state of the art. The T.J. Hooper case has been
effectively used by educational authoritiesto demonstratethat in the United States, where schooling
of the young is involved, schools must use the state of the art techniques and materials’ .

In principle, the situation in the Member States of the European Union does not differ substantially
from that in the United States. The importance attached to education and training in a“knowledge-
driven society” callsfor “state of the art” solutions.’

The* state of practice” of ITE may be characterized as problematic

L eaving teaching and learning at school aside, let usfocus on ITE and start again with a statement
of H. Judge (1990, 11): “ Teacher education (in England and Wales) is a product of history rather
than of logic” , adding that much progress might have been madein the past few years. This statement
seemsto hold true for most of the TE systems and programmes in the European Union and it refers
to substantial curricular problemsof ITE programs.? It might be argued that theoretical and research-
based argument, aswell asrational system planning or the expertise of thoseinvolvedin ITE, have
not always played the most prominent roles in constructing and devel oping systems and model s of
ITE. To bemoreexplicit, most programmesof I TE inthe Member States of the European Union are
based primarily on some form of common sense, beliefs, opinions and (unrealistic) expectations
(idedlizations, illusions) (cf. Buchberger 1994, Oelkers 1997). They combine studies in certain
academic disciplines with some methodology courses, some (teaching/school) practice and some
educational/professional studies. These components, aswell astheir different (and sometimesrather
peculiar) combinations, frequently neglect the state-of-the-art knowledge on:

(i) teaching, learning and TE (cf. Dick 1994, Oser 1997, Shulman 1987)
(it) sociology of knowledge (cf. Radtke 1996) or
(iii) educational psychology (cf. Reusser 1994).

They may be seen as “collection code curricula’ consisting of fragmented components with
sometimes unclear relevanceto teaching and learning, and asrather outdated “ technology” . Obvious
difficulties are frequently circumscribed with the fig leaf formula “theory-practice-problem”.

Additionally, these common sense based (curricular) models of ITE may be seen as an enormous

waste of resources.®

Curricular problems of ITE may be explained in many different ways:

M) T.Popkewitz (1993) speaks of a “social arena’ of TE where different interest groups and
lobbies try to keep their influence in a social “power game” (e.g. scientific/academic
disciplines) and in which adaptations and re-orientations which are necessary because of
changes in the context are not made.*°
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(i) General systemstheory (Luhmann 1984) and atendency of systemstowardsinner-systemic
differentiationsincreasingly neglect the systems environment. Reluctance towards substantial
curricular changes may be explained in thisway.

(i)  Educational sciences (including educational psychology or educational sociology) and
especially a science of teaching, as relatively young academic disciplines, could not really
establish themselvesin many ITE curricula.

(iv) A science of the teaching profession may be seen as not very well developed while much
normative (not to say dogmatic) argument and lay technology (not tested on its effects)
seems to dominate, especially as regards methodol ogy.

(V) A lack of pro-activity of institutions and staff of ITE who are not always aware of both the
changing context of education/TE and the state-of-the-art knowledge produced in relevant
academic fields of study.

(vi)  Problemswiththerecruitment and the career structuresof staff ininstitutionsof ITE. While
decisionsto become ateacher are sometimes perceived as* second best choi ces of the second
best” (cf. Neave 1992), academic careers in TE do not seem to have the most prestige in
academic circles.

Similaritiesto the curriculaof I TE apply to thelearning cultures adopted in many programsof I TE.
Research on teaching and TE has highlighted the importance of the concept of “ powerful learning
environments’ (cf. Buchberger et al. 1994). But, the evaluation report on TE in the European Union
(Sander et al. 1996) clearly indicates that many programs of ITE are by and large oriented on
outdated knowledge transmission models — a * preaching water and drinking wine-phenomenon”?
Similarities apply to problem-, project- and research-oriented learning processesin ITE, which are
missing from many models of ITE in the European Union (cf. as an exception the model of ITE
adopted in Finland, Buchberger 1995).

As regards the practical/clinical component of ITE programmes, rather outdated apprenticeship
models, or models oriented on the “practice-relevant experiences’, formula seem to dominate.
Again, knowledge and practices available to provide “powerful learning environments” for
prospective teachers to acquire aflexible repertoire of teaching actions is used to a limited extent
only. Although acoherent and supervised teaching practice component provided by specially educated
staff (in co-operative problem-solving groups) may be seen asanecessary condition for high quality
ITE (e.g. Brennetal. 1997), most modelsof I TE do not adopt the knowledge bases and scientifically
validated practices available.

A coherent knowledge base component, an elaborated clinical component and aresearch component
aswell as their integration within ITE programmes are still missing. It would be easy to continue
with along list of examples of the methodol ogical shortcomings of ITE. In short, ITE programs do
not makeintensive use of research-based knowledge and scientifically validated practices, and this
fact is closely related to the unclear aims and goals of ITE (cf. Kennedy 1990), which include
superficial and sometimesirrelevant content, sub-optimal methodol ogiesand inappropriatelearning
cultures which are counterproductive to aims declared.

It isworth mentioning that some models and programmesof I TE in Member States of the European
Union may be seen as counter-examples to what has been outlined. This is true in many ways of
ITE at Finnish universities (cf. Buchberger 1995). In addition some promising approaches all over
the European Union may bring about an improvement in the quality of ITE.*?
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(Resear ch-based) knowledge bases for teaching and ITE do exist, but are used to a limited
extent only

Much research-based knowledge has been developed on teaching and learning and to a smaller
extent on several aspects of TE (e.g. The Handbook of Research on Teaching edited by Wittrock
1986, The International Encyclopedia of Teaching and Teacher Education edited by Anderson
1995, The Handbook of Research on Teacher Education edited first by Houston 1989 and then by
Sikulaet al. 1996, or The Knowledge Base for Beginning Teachers edited by Reynolds 1989). The
use of this knowledge in teaching/learning in education at school or in TE programmes may lead to
substantial improvements and hel p to reduce the sometimes severe shortcomings (e.g. predominance
of knowledge transmission models of teaching). At the level of political decision making, at
institutional (school) level and at anindividual (classroom/teacher) level these scientific knowledge
bases may contribute to more adequate decisions and better outcomes.™

At this point it may be asked:

(i) Why areresearch-based knowledge and scientifically validated practicesused only to alimited
extent by institutions of TE and teachers?

(i) Why are most institutions of ITE reluctant to contribute pro-actively to an increase of the
scientific knowledge bases of teaching and TE?

(iii) How can politicians responsible for education in Member States of the European Union be
made aware of the necessity for state of the art knowledge in teaching/learning and TE when
advocating reform and improvement?4

Using scientific knowledge bases on teaching/learning and TE severa commissionsand committees
have presented proposalsto improvethe curriculaof ITE (cf. The Holmes Commission 1986, 1995;
Bildungskommission NRW 1995; DGFE 1997). Considering alarge body of knowledge submitted
by the social sciences in general and the educational sciences in particular, Bildungskommission
NRW submitted a proposal containing aims, content and methodologies for ITE programmes
(embedded in an overall framework of TE). The integration into research-based knowledge of
problem-oriented, research-oriented and co-operativelearning processeswithin I TE should contribute
to the development of the following professional competences of atraineeteacher. Each competence
is split up into three to five subcompetences):

(i) subject-related and “didactic”

(i) methodological (e.g. abroad repertoire of teaching/learning methodol ogies)
(iii) management of learning groups

(iv) diagnostic

(v) counsdlling

(vi) metacognitive

(vii) ability to deal with (new) media

(viii) co-operative skills

This coherent set of professional competences may form the basis for the development of ITE
curricula and replace the rationales of common sense based curricula.’® As regards the clinical
component of I TE, much knowledge on its effective organization has been acquired. The concepts
of action research or of reflective practice provide input for more effective ITE. Similar concepts
apply to teaching/learning strategies. Knowledge about the establishment of “powerful learning
environments’ in ITE isavailable, but used only to alimited extent.®
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Moreresearch on teaching and I TE isindispensabletoincreasethe scientific bases of teaching
and I TE both in quantity and quality

At the meeting of the Standing Conference of Ministers of Education of the Council of the European
Union the Swedish educational scientist U. Lundgren (1987) said: “ The amount given to research
in education compared to the costs of education as a wholeis minimal. If thisfact is related to the
demands on education the situation may be characterized as absurd. Even though comparisons of
thissort are problematic, a comparison with companiesor medical welfare underlinesthisabsurdity.
A company which were to plough back as few of itsresourcesinto research and devel opment would
not survive for long” . This statement explicitely refers to one of the basic problems of education
and TE: high expectations expressed, but arestricted commitment to fund research and devel opment
indispensable to improve them — a “knowledge driven society” without sufficiently developed
scientifically based knowledge?

Proposing that more research is needed may sound popular, but not necessarily creative. Asregards
ITE the following aspects seem to be of the highest relevance:

(i) ITE hasto incorporate a clear (educational) research component into its curricula

(if) It seemsto beindispensablethat ingtitutions of TE develop aclear commitment to (educational)
research

(iii) Prospective teachers should be provided with curricula and learning situations which give
ample opportunity to them to become competent both in understanding educational research
and in transforming it into pedagogical professionality

(iv) Prospective teachers should be given the opportunity to become “critical action researchers’
(cf. Elliott 1998)

(v) Teacher educators must become (educational) researchers themselves!

(vi) Finadly, livingintimesof ambiguity and contradiction, it may be asked which typesof research
identities might be adequate for (teacher) education ? (cf. Elliott 1998)

DF conceived asan integr ativetransfor mation science might havethe potential to becomethe
main science of/for the teaching profession

Before discussing the concept of DF as an integrative transformation science some additional
arguments will be presented in support of the necessity to conceive DF as a science of/for the
teaching profession.

Argumentsin support of DF as an integrative transformation science

D One of the main leitmotifs in improving TE and education at school during the past thirty
years has been the “professionalization” of teaching and TE. In adopting an approach of
pedagogica professionality (cf. Combe, Helsper 1996) professional actionsmay be conceived
of as cogent and justifiable transformations of scientifically based knowledge and practice
in education, teaching and learning to particular cases by specially trained education staff
considering the interests of the clients (e.g. students) involved. Both as prerequisite and
consequence scientifically based knowledge and practice in education, teaching, studying
and learning must exist.

(2 For the teaching profession it has remained debatable, which science(-s) might form its
scientific knowledge base(-s). Asregards education at (lower and upper) secondary level of
the school system in most of the Member States of the European Union prospectiveteachers
receive most of their training in, frequently two, academic disciplines, while preparation for
the main tasks of teachers (educating — providing teachi ng-studying-learning environments)
Is perceived as of minor importance. In most countries trainee teachers do not graduate in
education (or educational sciences) but in other academic subjects. This fact may have a
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tremendous impact on the development of the professional identities of trainee teachers. In
addition to the basic problems of rather reluctant education policy decision-making behaviour,
severa other problems of integrating theories of teaching and learning, and theories of TE,
may be a consequence of this.
Recently syllabuses as well as (the national) curricula of most of the Member States of the
European Union may be evaluated as*“ common sense-based” (explainablein historical terms)
collection code syllabi/curriculanot always compatiblewith changed/rapidly changing tasks
and expectations of society (cf. European Commission 1995) or the progress of scientific
disciplinesor changed patterns of knowledge production. Substantial reformsor restructurings
of syllabuses and (national) curricula are still pending in most European Union Member
States. Coherent curriculum research may be indispensable. The orientation of existing
syllabuses and (national) curriculain some academic disciplinesis somewhat problematic
in at least four ways:
Thefragmentation of syllabuses/curriculainto (school) subjects corresponding to certain
academic disciplines may be seen as a debatabl e pattern of organization of teaching/
learning closely related to (although several years out of date and no longer applicable)
industrial modes of production (cf. Taylorismus vs. Post-Fordismus).
The question still remains, why certain academic disciplines have been incorporated
into the syllabuses/national curricula and others have been rejected or have recently
been neglected (e.g. communication sciences).
A (sometimes hidden) assumption may be detected, in which correspondence of a
particular academic discipline with a particular school subject is stated. While Seel
(1999) has analysed the inappropriateness of this assumption for the (school) subject
geography, Buchberger (1999) has submitted the argument that mother tongue teaching/
learning as a subject at school has to integrate knowledge produced independently in
morethan 14 different academic disciplines. However, in attemptsto establish a(school)
subject “media culture competence” in the German education system Schoenert (1998)
refersto 23 different academic disciplines, whilefocussing on the philological tradition
of the academic discipline “Germanistik”.
The difference between the aims and tasks of (many) academic disciplines (production
of explanatory knowledge structured systematically in a propositional format) on the
one hand and the aims of teaching/learning on the other is often neglected, leading to
severe problems.
Closely related to what has been said above, I TE and its programmesare split up into different
and in many cases unrelated (academic) disciplines. These academic disciplines focus on
the development of scientific knowledge/explanatory models and theories, and do not
consider the phenomenon of teaching/studying/learning particular topics. Thetransformation
of scientific knowledge structured propositionally and systematically into (human) knowledge
structures following different patterns of organization (e.g. holistically, episodically) may
frequently not be seen as an aim of academic disciplines and their fields of knowledge
production. Additionally, anumber of academic disciplinesoriented on aphilological tradition
seem to devaluate the relevance of scientifically validated practices and show only limited
interest in developing them, which may be perceived as problematic when it comes to
teaching/studying/learning phenomena analysed by these academic disciplines.
Teaching, studying and learning may be defined asthe central content of ascience of/for the
teaching profession. Teaching, studying and learning always:
e take placein certain contexts/environments (e.g. macro-systems, meso-systems,
particular school, micro-system learning environment and learning situations)
«  haveto be seen primarily asintentional actions of the actorsinvolved
e aredirected towards ams and objectives
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*  have substance/content

* may be supported by different media (e.g. teachers, teaching/learning aids)
Thefocusis on the studying/learning processes of the student who has to be provided
with learning situations appropriate for him or her to devel op/construct his/her structures
of meaning, knowledge and action. Supporting the construction of meaning on the one
hand and on the other transmitting systematically defined and structured propositions
arerather different in nature.

(6) In a number of European cultural contexts Fachdidaktik(-en) in/of various fields could
establish themsel ves as academi ¢ disciplines and have sometimes made remarkabl e progress.
Various Fachdidaktiken have recently provided scientifically based knowledge and practices
for teachersto establish learning situationsin their respectivefields. In many casesatendency
to isolate particular Fachdidaktiken from closely related ones, as well as a certain lack of
integration may be observed —the individual learner might get lost, while expectations of a
particular Fachdidaktik related to an academic discipline and its structures might become
predominant. Similar criticism may apply to a holistic development of an individual. Are
Fachdidaktiken able to define criteria for justifiable aims of Bildung/education and, if so,
which criteriamay be adopted by Fachdidaktiken to relate defined subject-specific amsto
more general and holistic aims of Bildung/education? The frequently used justification of
particular Fachdidaktiken, that they had to provide scientifically validated knowledge for
different school subjects as defined by education politiciansin (national) syllabi/curricula,
could well give an impression of superficiality.’®

@) The explosion of scientific knowledge and the process of fragmenting knowledge may be
seenin closerelationship to increasing illiteracy — even of highly educated individuals—in
an increasing number of content areas. Procedures of knowledge transformation seem to
become indispensable — another case for DF as an integrative transformation science of/for
the teaching profession?

(8) The production or design of scientifically validated practices and educational software may
be seen asarather neglected field of Didaktik aswell as Fachdidaktik. Designing educational
software callsfor co-operation in collaborative problem-sol ving groups composed of experts
in a number of different fields (e.g. Didaktik/Fachdidaktik, linguistics, communication
sciences, telematics). In most countries of the European Union DF did not really cultivate
the task of producing educational software and has given free rein to marketisation in this
field, with obvious outcomes. It will be suggested that DF as an integrative transformation
process should deal with the production/design of scientifically validated practices and
educational software. Maybe it could then reduce the technological deficits obviousin the
field of teaching, studying and learning hidden behind fig leaf formulae (e.g. “theory-practice-
conflict”).1®

9 Teaching, studying and learning in places called schools may be defined asthe central content
areas of DF, but the relative relevance of teaching and learning in places called schoolsin
relation to other sources of learning (e.g. home, peers, community, mass mediaand the net)
has to be considered in DF as an integrative transformation science.

DF as an integrative transformation science
Against this background a (preliminary) structural model of DF as an integrative transformation
science will be discussed as follows:

(@ Themodel of DF as an integrative transformation science consists of 4 different levels linked
together by three different transformation processes.
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DF as an integrative transformation science

GENERAL AIMS (SCLENTIFIC)
OF SOCIETY KNOWLEDGE

SPECIFIED KNOWLEDGE
AIMS STRUCTURES

THEMES
13 {thematische Lernangebote)
T3 (
LEARNING SITUATIONS
14

(b) Atafirstlevel wedifferentiate between * general aimsof society” and “ (scientific) knowledge”

(©

produced by the many different academic disciplines. The category “genera aims of society”
may be conceived as general (and, in particular societies, to alarge extent collectively shared)
patterns of interpreting phenomenaof life and the world manifested in not very precisely defined
(general) aims (gesellschaftliches Deutungswissen einschliesslich unspezifizierter Absichten/
Rahmenzielstellungen). The category “(scientific) knowledge” refers to the huge amount of
knowledge (and technologies) produced by the sciences.

“Genera aimsof society” and* (scientific) knowledge’ areeither too unspecified or too extensive
to be relevant to teaching, studying and learning. Both have to be transformed for teaching,
studying and learning (transformation 1). General (and sometimes contradicting) aimsof society
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have to be transformed into more specified aims for teaching and learning (transformation 1).
Concepts such as Bildung may have important rolesto play in thistransformation process (cf.
Klafki 1992 and his concept of Allgemeinbildung oriented on key-problems of society).
Propositionally formulated and systematically structured knowledge of particular academic
disciplines has to be transformed into knowledge structures. Both transformations within the
first transformation process may not be seen independently. While many interactions exist
between “general aims of society” and “(scientific) knowledge” and its production, dialogues
between representatives of society (democratic authorities) and the DF research community
may be seen as imperative to the transformation necessary. As regards the transformation of
“(scientific) knowledge” into knowledge structures, the dialogue between representatives of
the different academic disciplines and the DF research community may be seen as a necessary
condition.
“Specified ams’ and “knowledge structures’ may be seen then as the second level of DF.
They form apotential pool of aimsand knowledge structuresto become the subj ects of teaching,
studying and learning.
In asecond transformation process specified aimsand knowledge structures haveto beintegrated
to possible “thematic units’ or “themes’ (thematische Lernangebote) for teaching, studying
and learning. Considering

» onthe one hand the many aims possible and the huge amount of knowledge structures

available and
* on the other hand the limited resources, human information processing capacity and
time available

transformations of type 2 are indispensable. Transformation 2 hasto result in ajustifiable pool
of “themes’ or thematic units.
“Thematic units’ or “themes’ conceived as coherent sets of aims and content may be seen as
level 3 of DF.
In a third transformation process “thematic units’ are transformed into concrete learning
situations (level 4). Learning situations may be characterized by the following components:

e context,

» actors (e.g. teachers, learners), their characteristics and actions,

* amsand objectives,

*  content/substance,

*  teaching/studying/learning strategies, and

*  media
Having categorized “general aims of society” and “(scientific) knowledge” at the first level,
and “learning situations’ at the fourth does not imply superiority of the first or lessrelevance
to “learning situations’. The model of DF as integrative transformation science intends to
outline the integrated nature of the phenomenon under discussion which cannot be reduced to
one or the other category/level or transformation.

Themodel of DF outlined might have enormousimpact on restructuring TE (e.g. focus on teaching,
studying and learning instead of academic disciplines), the organization of teaching and learningin
schools (e.g focus on learning situations and thematic units/problem areasinstead of subject-matter
structures) and the teaching profession (e.g. solid scientifically validated knowledge and practices
which could contribute to empowerment and reduction of dependence on external and political
control aswell as on non-teaching related academic disciplines). Additionally, DF conceived asan
integrative transformation science could open up new opportunitiesto tackle another often neglected
problem of teaching and learning. It could provide a framework for the production of empirically
validated teaching and learning technology/Veraenderungswissen (e.g. netbased learning
environments and software) comparabl e to treatments/medicinesin the medical sciences.
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Producing and adopting scientific knowledge bases to improve teaching/learning and ITE
callsfor co-operative problem-solving processes of all the actorsinvolved

Popkewitz (1993) has cogently characterized TE asa“ socid arena’ with many actorswith conflicting
interests and different power. Many resources are wasted because of “power games’ of different
|obbiesand interest groups and which accountsfor inappropriate improvement (cf., for the situation
in Germany, Oelkers 1998a, b). Adopting principles of general systemstheory (cf. Luhmann 1984)
it may be proposed that systems open to their environment produce more appropriate results, whilst
the opposite applies to more closed systems. This suggests that systems should be more aware of
their environmentsand their (inner) capacity for (self-) renewal stimulated. One mgor consegquence
isthe need for co-operative problem-solving processes from al those involved in the improvement
of asystem—beitaTE institution or aparticular school. Thesewill mainly be education politicians,
school administrators, (prospective) teachers and the scientific community including teacher
educators, educational scientistsand scientistsfrom many fields of inquiry (not necessarily restricted
to the traditional sciences, but corresponding to content areas of the recent curricula of schools).
One of the main findings of the evaluation of TE reform in the United States indicates that co-
operative problem-solving processes of all actors involved has to be seen as a necessary condition
for progress (cf. Fullan et al. 1998).

Additionally, problems to be solved cannot be tackled adequately by one person, a small team of
speciaistsin aparticular field of inquiry or aparticular research tradition alone. Interdisciplinarity
and co-operation have become indispensable. Considering the limits of our information processing
capacity this again calls for co-operative problem-solving groups. It seems necessary that
individualistic and disciplinary-bound cultures of research have to be replaced by co-operative
ones (cf. Shulman 1987 and hisremarks on searching for missing linksin research on teaching and
learning). But many patterns of organization at universities and corresponding cultures of research
may be seen as severe obstacles. If individuals avoid co-operation, neglect integration centered
around the teaching/studying/learning process and do not pro-actively make use of the effects of
synergy as well as existing (and developing) scientific knowledge bases they may easily find
themselves— or remain —in the position of the famous German Baron Muenchhausen, who tried to
pull himself out of a swamp by his tuft— without success.

I
Developing DF as a science of the teaching profession

Systems and programmes of TE inthe Member States of the European Union may be characterized
by some commonality and arich variety of difference (cf. Buchberger 1994). Within these systems
the role of scientific knowledge in teaching and learning is interpreted very differently and may
range from a negative approach and ignorance to high esteem and highly developed academic
cultures. Thismay be seenin closerelationship to the state of development of a scientific knowledge
base for teaching and learning. While some systems of TE have still remained in a pre-scientific
state and focus on dogmatic, not to say normative, methodologies, others have been able to make
use of scientific knowledge and have developed research cultures. With good reason it can be
suggested that some basic elements of a science of/for the teaching profession has been devel oped
which may form avaluable basefor the further development of a science of/for the teaching profession
(e.g. the research and devel opment cultures at Finnish departments of TE at university faculties of
education; Buchberger et al. 1994). The same applies to research and development centres for
particular fields of teaching and learning (e.g. Institut fuer die Didaktik der Mathematik, Bielefeld/
Germany) established in the seventies.

Developing ascience of /for the teaching profession hasto consider insights devel oped by innovation
theory and has to be concelved as a change of asocia (academic) system. In addition to what has
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aready been said on restructuring the curricula of ITE and schools, the following proposals are
made to establish and to develop DF as a science of the teaching profession:

(i)
(ii)

(iii)
(iv)

(v)

Let

If institutions of TE make use of Wissenschaftsdidaktik and transform principles devel oped
there to their own curricula and teaching/learning situations, some progress may be expected.
Institutions of TE should be encouraged to establish co-operative problem-solving groups
consisting of staff/researchers of different academic specializations and backgrounds. They
should be encouraged to research on concrete problems/projects in an integrated manner.

In institutional terms faculties of education seem to have considerable potential to provide
appropriate research and development cultures.

Centresof excellence might be established doing research and devel opment in sel ected teaching/
learning areas (e.g. The Centrefor Multimedia Education at the Department of Teacher Education
at Helsinki University, Tella1998).

If statementsin education policy documents (e.g. European Commission 1995) are to be more
than lip-service, then coherent action at European Union level seemsto be indispensable. We
suggest the establishment of an all-European task force on teaching and learning dealing pro-
actively and constructively with the problem areas mentioned in this paper. A special chapter
on thisissue might be included into the targeted socio-economic research programme (TSER)
of the European Commission to provide the necessary resources.

us conclude with a modified statement of the Austrian poet E. Fried: “ Those who wish that

teacher education and the teaching profession remain as they are, do not wish that they remain” .

Notes

1

Inthefirst two paragraphs commenting on major education and training policy documentswe have frequently used
the term “perceived” . Thisreflects the fact that (education) policy documents make use of the language of policy
and aim at establishing certain patterns of discourse and thinking closely linked to theinterests of particular political
groups (e.g. neo-liberals). From this perspective reported policy documents and the issues contained in them may
be seen as subjective interpretations and perceptions, not as“ given facts’ or “inescapable trends’ (cf. Elliott 1998
and his comments on this phenomenon in dealing with education research identities).

“Quality” has become a slogan/formula with ambiguous meanings since the late eighties and has increasingly
begun to dominate the education discourse (cf. Buchberger, Byrne 1995). Recently, it may be seen asone of thekey
concepts of the so-called New Public Management (NPM) aiming at a substantial restructuring of organizational
and administrative patterns of education and training establishments (cf. Forneck 1997 and his critical comments
on discrepancies between aims of education and aims of NPM).

The concept of “professionalization” has very different meaningsin different European cultural contexts (cf. the
issue on the theme of professionalization in the European Journal of Teacher Education, 2—3/1994, Bourdoncle
1994) which may be seen as a source of much misunderstanding. In addition to sociological interpretations of
professionalization this umbrella concept can be interpreted as “ paedagogische Professionalitaet” (pedagogical
professionality) (cf. Combe, Helsper 1996, Wagner 1998).

Kuenzli (1998) has recently adressed the problem of the development of a science for/of the teaching profession
(Didaktik) and has submitted arguments to consider it as a “popular science” (“propaedeutische
Popul aerwissenschaft”).

Cf. the contributions of German, Scandinavian, English and American educationistsin colloquiaon “ Didaktik and/
or Curriculum” (33. Beiheft der Zeitschrift fuer Paedagogik 1995, Gundem, Hopman 1998).

Kron (1994), Seel (1999) or Kansanen and Meri (1999) present more differentiated categorizations of thefield of
Didaktik by adopting criteria such as general, specific, content/subject matter or age.

The “T.J. Hooper”-decision of the US Supreme Court had substantial impact on special needs education in the
USA. By analogy parentsreceived thelegal right for the best education provision for their disadvantaged children.
It would be a fascinating case were parents in the European Union to sue providers of (compulsory) education
because of suboptimal education provision (i.e. not following the state of the art knowledge on teaching/learning
and sometimes perhaps with problemsin relation to the Declaration of Human Rights) in various cultural contexts
of the European Union.

Lanier and Little (1986) have described the many problemsof curriculaof ITE inthe United States; Oelkers (1996,
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1997) has submitted cogent analyses on the problematic state of ITE curriculain German speaking contexts.

9. Studieson the effectiveness and efficiency of ITE are still lacking. Recently asubstantial study in Switzerland has
tried to provide answersto this problem (cf. Oser 1997). Additionally, it isfrequently mentioned that effectsof ITE
“arewashed out” when young teachers enter the teaching profession (cf. Vonk 1994); that a“ culture of induction”
has not fully been developed and that “learning/professional development” at the working place, school, and its
cultivation may be seen as blind spots of TE (Buchberger 1994). These facts may be brought into closerelation to
asuboptimal use of (especially human) resources.

10. Asregards syllabi Weniger has stated that syllabi/curricula have to be seen as the outcome of struggles between
different political and social groups. Oelkers (1996) has analysed theinfluence of the (nation) state and governments
on the curriculaof ITE in Germany and has spoken of the influence of * Staatspaedagogik”.

11. Oelkers (1996) has analysed the rather ambivalent relationship between the development process of educational
sciences and TE in Germany. Reynolds 1998 has claimed the non-existence of educational sciences in England
(while submitting at the sametimearather narrowly conceived conception of it, focussing on research on effectiveness
of teaching and learning).

12. Cf.themodel of ITE oriented on professional standards (Oser 1997) or the descriptions of some reform projects of
TE in Germany (Bayer et al. 1997).

13. Inarather neutral form we have used the notions“making use of” scientific knowledge and that it might “ contribute
to” more adequate solutions. This reflects a position which acknowledges (i) the relevance of different types of
knowledge (e.g. propositional knowledge, “tacit” knowledge, action-relevant knowledge), and (ii) takes into
consideration social aswell as affective components. This also reflects uncertainties in the relationships between
different types of knowledge. Thereis much evidence that simple application models (of propositional knowledge
to concrete problems) and knowledge transfer models seem to be inappropriate. More research on models of
knowledge tranformation seems to be necessary (cf. Kolbe 1997, Radtke 1996).

14. Cf., for the situation in England, several articles in Mc Bride (1996), or for a more international perspective,
contributions in Wideen and Grimmett (1995).

15. While the model of Bildungskommission NRW reflects a challenging concept for TE reform as regards aims,
content and methodol ogies, organizational aswell asinstitutional issues are adressed in arather conservative way
and might be interpreted as avoidance behavior of reformers considering power structuresin the* social arena’ of
TE (cf. Buchberger 1998a).

16. Stern and Huber (1997) have submitted a comprehensive report on active learning in eight OECD member states.
An all-European consortium is working on a Socrates curriculum development project (ALERT) making use of
activelearning methodologiesin I TE. Thisproject combinesthe potential of cognitive psychology, learning ecology,
different European reform pedagogies, and net-based learning (cf. F. Buchberger 1999).

17. Theintroduction of ITE into the higher education sector of the education system in German-speaking Switzerland
has brought about heated discussionson therole of researchin I TE. Whilethese discussions haveled —intellectually
—to clarificationsontheroleof researchin I TE, (possible) solutions again seem to reflect more power structuresin
asocial arenathan rational argument (cf. Grossenbacher et al. 1998).

18. The Konferenz der Vorsitzenden Fachdidaktischer Fachgesellschaften in Germany has quite severely criticized
efforts to establish more integrated models focussing on domain-specific didactics (Bereichsdidaktiken) instead
of subject-related didacticsin research and TE (e.g. Bereichsdidaktiken as*® super sciences’). Unfortunately, rational
argument has not been provided to support Bereichdidaktiken —a case of strugglesin the social arenaof TE?

19. Inmost education circlesin German speaking countries*technology” or “technological theory” are perceived as
“nasty words’, and there are frequent doubts about whether educational technology might even be possible. A
comparison with health/medicine and “ standard treatments’ of medicine such as antibiotics might bring about
new definitions of the problem area of teaching/studying/learning.
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Didaktik asthe professional science of teachers

Abstract

In the 1980s and 1990s the reform of schools under aspects of the individualization of teaching, the
profiling of each school within the system and the democr atization of decision processes at school
level required new qualities and competencies of the teaching profession. The process of
professionalization isgiven support by making high demands on teacher sto offer, and beresponsible
for, a client-centered pedagogical service.

Thefurther development of Didaktik asthe science of the profession of teacher s provesto beimportant
and a connection with the German ‘ bildungstheoretische Didaktik' seemsto be promising. The new
‘concept’ of Didaktik has to be understood in a comprehensive way; in addition to a theory of
teaching it also includes a theory of Bildung and a theory of school as an educational institution.
As a theory of teaching Didaktik deals with concerns of contents, procedures and time. Teachers
shall be enabled to carry out didactical analysis of the selected teaching contents within the
framework of teaching plans and to develop appropriate methodol ogical concepts.

To ensure the general objectives of schools (to create and support Bildung as the capability to
judge responsibly, make decisions and act within the challenges of society), it is necessary to
counteract the danger of a subject-oriented splitting up of teaching and learning in school and to
develop new problem-related networks (dealing with” key-problems’ , project teaching etc.). Subject-
matter didacticshaveto be understood aslimited focussing within the framework of general didactics.

Outline of a reviving school

The attempts at school reform during the 1980s and 1990s are the consegquences of a modified
awarenessin society. In avalue-pluralistic society the importance of theindividual increases. Self-
realization and self-determination are given priority. Societal institutions are confronted with
increasing demands for participation by their members. Individualization and democratization
become defining criteria of change even for schools.

A characteristic feature of the traditional school is hierarchy and uniformity. Curricula define the
targets, contents and ways of teaching and standardize school qualifications and connected
certificates. The teacher is under a legal obligation to observe these rules; his/her independent
responsibility isvery limited.

Differentiation and individualization with regard to instruction, support and assessment of the
individual student are current demands, as is the individual freedom for schools to support their
own development and focus of interest. They influence teacher activity: A teacher’s identity is
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modified from being an executor of official ordersto being the responsible organizer/designer of a
client-centred pedagogical service within the framework of school.

These two contradictory positions — differing in individual countries — see themselves as justified
by the specific self-image of school administrations and their legal basis as well as by culture-
specific developments of scientific disciplines relevant and important for school and teaching.

With regard to the intensity of the obligation put on teachers by syllabi and curricula, Stephan
Hopmann (1998) suggested the following categorization: the philanthropic model, thelicence model,
the examen artium model and the assessment model. School systems that use the licence model
(framework syllabi with space for independent and self-determined teacher activity), are able to
adapt more easily to new expectations of schools.

Alsothetradition of scientific disciplinesthat are responsiblefor the theory of school and teaching,
creates different conditions for the transition to the ‘new school’ and its theoretical basis outlined
above. In the German-speaking countries the concept of a ‘bildungstheoretische Didaktik’ was
developedinthe 1920sand 1930s (Weniger). Itsbasiswasthe * gel steswi ssenschaftliche Padagogik’
(Dilthey, Nohl) which, by regarding educational goals dependent on epoch and society, tried to
overcome the normative character of pedagogy. Herbart and his contemporaries and successors
viewed the aim of education as determined by ethics. In the so-called ‘ padagogischen Verhdtnis
(pedagogical relationship), the core of all educational events, the educator is assigned the critical
evaluation of educational aims and procedures expected by society with regard to the presence and
future of the student. Criteriafor eval uation and decision are devel oped through the scientific analysis
of the * padagogischen Verhdtnis' (pedagogical relationship).

Thisfact demanded arelative pedagogical autonomy for school and teachers. The state was expected
to decree a framework syllabus to balance the interests between representatives of society and
representatives of political power, which leaves the selection and emphasis of specific teaching
content to the teacher and makes him/her responsiblefor independently selecting appropriate teaching
methods.

In the 1960s and 1970s this pedagogical and didactical tradition of ‘geisteswissenschaftliche
Padagogik’ became lessinfluential in the German-speaking area and the Anglo-American concept
of a teaching theory was imported. Its characteristics are the definition of teaching targets as
competencies and qualifications of the student by legitimized authorities (state, regional authorities,
school boards) and the optimizing of learning processes by using theories of learning. Thetheory of
teaching is part of educational psychology (cf. Gage and Berliner 1997). Didaktik as the scientific
basisand action theory of teaching does not exist; theword didacticsrefersto the ability of effectively
executing the regulations for teaching with regard to contents and procedures (for the situation and
development in the USA, cf. Doyle and Westbury 1992).

According to Shulman, this position of alesson-related instruction theory istoo limited for ascientific
basisfor the professional practice of teachers. He criticizesthe exclusively psychologically oriented
research that neglectsimportant components of teaching (‘ such as the subject matter being taught,
the classroom context, the physical and psychological characteristics of the students, or the
accomplishments of purposes not readily assessed on standardized tests’, Shulman 1987, p.6).

If you look at his categories of the fundamentals of knowledge for a successful teacher (Shulman
1987, p.8: content knowledge — general pedagogical knowledge — curriculum knowledge —
pedagogical content knowledge — knowledge of learners — knowledge of educational contexts —
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knowledge of ends and values), a certain correspondence can be found with the demands on a
teacher for a successful realization of the ‘didactical analysis' (cf. Klafki 1963).

Thisrequiresthe clarification of thefollowing aspectsregarding asel ected or given teaching content:
importance of the teaching contents in the presence and the future of a student; prototypical
effectiveness of the teaching content (possibility of disclosure of elementary structures as a basis
for transfer effects and development of fundamental experiences asa prerequisite for attitudes and
values; logical dimensions of teaching contents (some aspects and their connections; levels of
meaning); accessibility of teaching contents (availability inreal or virtual form: up-to-date factor of
topic).

It is not surprising that due to the expectations of society concerning individualization and
democratization of schools, a‘renaissance of Didaktik’ has been noted in German-speaking countries
inthe 1990s (cf. Hopmann and Kinzli 1992). About 30 models of didactical theorieswere devel oped
in German-speaking countries (cf. Kron 1993). This number has even increased in past years. At a
conference of the ‘Kommission Schulpadagogik/Didaktik der Deutschen Gesellschaft fir
Erziehungswissenschaft’ in March 1999 six additional approaches were presented and explained.
Most of the model's, however, can only be regarded as hypothesesfrom a scientific-theoretical point
of view. Many of them lack a systematic verification by empirical research. But they all have some
limited relevance for the actual situation in schools, as several teacherstested these modelsin their
lessons and reported positive individual experiences.

Asafirst conclusion: it ssemsto be necessary to modernize the discipline of the Bildungstheoretische
Didaktik with regard to content and range, taking into account new results from experimental and
research results (Gudmundsdottir and Grankvist 1992). It is evident, however, that such a
development will be more difficult to realize on the basis of Anglo-American tradition.

Didaktik asthe scientific basis of the teacher profession

The demonstrated change of quality in the work of teachers inspires the trend towards the
professionalization of the teaching force in anew and important way (Shulman 1987). | ndependent
and client-centred pedagogical and didactical practicerequiresscientific theory and reflective practice.
Measures for the securing of success have to be changed. Control by school inspection systems, to
monitor if rules are being observed, is not essentia any longer, but the quality of the service hasto
beimproved and conserved by an exchange of viewswith colleagues and consultations with experts.
In this context the development of the professional science of teachers is the main issue. By
modernizing Didaktik it can be realized. A system of concepts has to be applied that follows the
tradition of Bildungstheoretische Didaktik.

Bearing in mind that achievements of school and teacher activities are committed to two aims—the
interest of societal reproduction and the persona development of each individual student —one can
criticize the biased orientation of the education-didactical theory towards students. The societal
function of school fades. Thisexplains, for example, the problematization of assessmentsaccording
to given standards and norms as they are connected with relevant legitimation. Herbart already
pointed out that public school s cannot be pedagogical institutions (* Uber Erziehung unter 6ffentlicher
Mitwirkung’, 1810), as an educationally supporting, and therefore justified, assessment of students
can only be oriented at the individual learning progress of the student and not at comparison with
other students according to official criteriawhich repeatedly produces students who fail.
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Despite all student orientation one has to notice, however, that a school as a learning formation,
established and maintained by society, has to accomplish its reproduction function with regard to
culture, economy and politics (Fend 1981). The professional teacher hasto balance the experiences
and demands of two proponents:. students and society.

Didaktik as the professional science of teachers must not be limited to a theory of teaching. It also
has to include a theory of Bildung and atheory of school.

The*Map of the Professional Scienceof Teachers' shown on the next page outlinesthese connections.

Map of the Professional Science of Teachers
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This extension of Didaktik beyond arestricted theory of teaching requires afew remarks.

In every society a fundamental consensus concerning the desired image of its members exists.
Educational interactions are guided by this idea, they basically show a teleological structure.
Education aims at Bildung. The educated (gebildete) human being is — thisis at least valid for
value-pluralistic and democratic societies—marked by hig/her ability to judge, decide and act in the
various situations of life (societal problems and challenges, personal crises and affections). This
social norm is reflected in the general educational target of school and constitutes an important
basis for the selection of learning contents and their arrangement within the syllabi.

Didaktik — as part of the science of education — has a critical and a constructive function for the
definition of the educational targets and the construction of syllabi for schools. It analyses, clarifies
and ascertainsthe aims acknowledged by societies and takes part in the construction and evaluation
of the plan of education. Therefore its function is not normative but descriptive; it provides the
professional teacher with atool for a critical analysis of teaching targets and teaching contents.
Sincethe 1980sthe expression ‘ Allgemeinbildung’ (basic competence) has been used more widely
to describe the educational task assigned to schools. Thisexpression indicates: theright of scholastic
education for everybody, dealing with all topicsrelevant for lifein the present and future and support
of the development of all human talents (Klafki 1985, Brezinka 1998, Schulze 1990). Asfar asthe
content is concerned the necessary scale of knowledge and ability, of attitudes and standards, is
defined.

School as an institutionalized and organized learning formation represents a specific framework of
the teaching-learning connection. Important aspects are:

L earning shall take place even though there is not an emergency situation

L earning shall occur without natural, self-regulating structure

Learning shall be possible as an individual event in a collective unit of students

L earning shall happen for future needs, itsresults shall have animpact on ‘real life' or at higher
learning levels

Teaching includes the following tasks and services:

Motivating

Securing the willingnessto learn
Structuring learning processes
Creating individual learning occasions
Giving feedback on learning success
Preparing learning transfer

These tasks cannot be fulfilled only by applying the theory of learning. Willingness to learn and
success in learning depend on the climate of school and classrooms (Haenisch 1989 or the school
ethos (Rutter et al. 1980).

Organizational regulationslay down whether teachershaveto teachin classeswith awide or narrower
range of talents and interests of students. This results in differing conditions and the necessity for
differentiation and individualization when supporting and hel ping studentsin their learning process.
Moreover, learning requires a specific educational framework; the external learning conditionsfor
individual students have to be secured (motivation, concentration, cooperation etc.). One should
again be reminded of Herbart: ‘ Erziehender Unterricht’ (educating instruction) as the central core
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of education is made possible by a preceding and steering guidance of the student. In the Kritisch-
kommunikative Didaktik (Winkel 1986) alesson is mainly looked at from an angle of intertwined
interactions. As conflictsinterfere with successful teaching, conflict management is given priority.

Thetheory of teaching is still the core of didaktik asthe professional science of teachers. Ontheone
hand, it dealswith questions of lesson content, for exampl e, the theoretical basisfor the development
of syllabi: thejustification of criteriafor the selection of teaching content aswell asthe structure of
the teaching content in areas of life; subject disciplines; key problems or projects. It aso provides
the prerequisitefor therealization of the* didactical analysis . Inthe context of thedidactical analysis,
possible teaching contents are eval uated from the point of view of an assumed educational efficiency
(Klafki 1963).

With regard to procedures for the possibility for discovery, problem-oriented learning is of major
interest. Thiscriterion steersthe development of theideal procedure structuresfor alesson but also
defines the meaning of several social and action forms (lecturing, teaching conversation, group
work, individual work) during the different parts of alesson.

When planning lessons teachers make a didactical analysis of the teaching content (educational
efficiency of theteaching contents). They al so create amethodological concept (macro- and micro-
structure of thelearning/teaching process) for the lessons, taking into account the timefactor (duration
of alesson, time of the day when the lesson takes place, extra-curricular time for studying).

The educational efficiency of school and instruction split up into subject
matter

Nowadays, one of the characteristic features of school is a canon of discipline-oriented subject
matter and teachers specialized in subject disciplines. Will subject matter didactics be the future
professional science of teachers? This question cannot be answered in the affirmative

Besides subject dominated instruction there still exists the integrated instruction of the elementary
school. On the one hand there isthe teacher for a specific subject or afew subjects and on the other
the didactical ‘decathlete’; ateacher for all, or at least many, fields of learning at elementary level.
The relationship between Didaktik (in a general, comprehensive understanding of the term) and
subject-matter didacticshasto beclarified. Thisisnot possible without reference to the devel opment
of schools.

In the course of along tradition, an often changing canon of subjects was developed in European
schools and stages of development ‘overlapped’: The canon of subjects and their contents in
elementary and grammar schools can only be understood when taking this devel opment into account
(Dolch 1982). Initialy, the teaching-learning areas were ‘Kunden' (knowledge for actions and
decisions essential for life: geography/Erdkunde, biology/Naturkunde, natural history/
Naturgeschichte, history); and skills (proficiencies in communication, presentation and design:
languages, arithmetic, crafts). In the 17th and 18th centuries they were guided by societal -political
expectations (contribution of schools to the education of useful and contented subordinates).

In the course of the development of modern natural, cultural and social sciences in the 18th and
19th centuries, there was an orientation of the canon towards scientific disciplines, due to the
implications of scientific research and development in all areas of society. Thiswas also dueto the
special interest of sciencesintherole of schoolsin preparing studentsfor studiesat university level.
The canon did not prove to be ‘ historisch zwingend noch systematisch homogen oder gar universal
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and damit Uberzeitlich gultig’ (Kramp 1970). Some scientific disciplines are not represented in the
canon of subjects of elementary and grammar schools: medicine, law, astronomy, economics etc.;
othersare covered by the specific content of subjectswhose names point at other scientific disciplines
(e.g. geography with topicsfrom geol ogy, meteorology, hydrology etc.). Subject matter oftenrelates
to several sciences.

Subject matter and sciencesdiffer in their targets. Sciencesam at acomplete and methodologically
appropriate comprehension (by research) and a systematic order of all factsin a clearly defined
field. Subject matter aimsto offer opportunitiesto make experiencesrelevant for life. Itislegitimized
by its contribution to an improvement of judging, deciding and acting within societal and personal
challenges. It isexplained and justified by its contribution to the Bildung of the human being (Seel
1983).

Therehasto be adifference between scientific orientation towardslearning in schools (scientifically
approved teaching contents, the provisiona nature of findings) and the scientific preparation (for
university) that hasto be pursued asaspecial target of schools of advanced secondary level besides
their educational task. Scientific preparation, e.g. theintroduction to scientific methods and systems,
can only take place in afew areas selected by the student as a preparation for scientific studies at
university. Thisis demonstrated by the function of the sixth form of the English school system.

Without going into any detail, it should be noted that when extending the canon in Austria, due to
new societal needs and expectations, the names of the sciences referred to were not chosen but the
traditional names ‘Kunde' (knowledge): geography and ‘ Wirtschaftskunde' (economics), history
and ‘ Sozialkunde' (social studies), biology and ‘ Umweltkunde' (environmental studies).

Thispoint can be misunderstood intwo ways (Aselmeler 1985): first, by areduction to the scientific-
cognitive dimensi on (subject matter asadiminutive of scientific disciplines) but also by theisolation
of subject matter and its subject matter didactics within the canon. The latter leads to a current
discussion: that lifeis not “ divided into subject matter”. The overcoming of societal problems and
personal crises requires more complex processing involving multiple dimensions. A student or
graduate cannot be expected to succeed in theintegration of subject-matterswhen faced with problems
of red life.

A third phase of syllabus-development tries to take these findings into account: measures for
stimulation of subject-exceeding, subject-crossing teaching. To give an example: in Austrian syllabi
this is realized by ‘teaching principles in addition to the canon; political education and peace
education, media education, health education, sex education etc. Within the continuing reform of
the syllabi for schools at lower secondary level, traditional subject matters are integrated into
comprehensive areas of learning.

Hentig (1969) devel oped a plan for restructuring teaching contents according to the dimensions of
lifein our society: life in a changing world; in aworld of adivision of labour (a more specialized
world); inaworld rationalized by science and technology; in ajob between theory and practice; in
the abundance of means and the variety of targets; in a secularized world; with one’s body; with
other generations; with the one and only world.

Klafki (1985, 1998) indicatesthat educationally efficient instruction hasto be directed at the“ centra
problems of common presence and predictablefuture’. He suggestsdealing with ‘ key-problems’ in
addition to the traditional subject-related instruction and recommends including: the questions of
peace, environment, social injustice, unequal distribution of wealth, employment and unemployment,
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freedom and participation, the relation between the generations, human sexuality and therelationship
of men and women, interaction with those who are handicapped and with foreigners, defining
national identity with regard to universal responsibility, handling of mass media etc.

On the other hand, the introduction of young people into aworld which isincreasingly dominated
by the sciencesand their transformation into the life of society (production, traffic, nutrition, health,
communication, administration etc.) is not possible without some differentiation in the form of
subject matter. New, problem-related, networks have to be looked for in Didaktik because it is
wrong to expect that “ durch Addition dergestalt (d. h. fachlich gegliedert) vermittelter Erkenntnisse,
Kenntnisse und Fahigkeiten werden sich irgendwie Wirklichkeits-und Sel bstverstéandnis einstellen”
(Klafki 1995b, p.38; for the current discussion; on areform of the canon cf. Giesecke 1997, Hentig
1985, Wilhelm 1985, Tenorth 1994). At the level of lesson procedures an important contributionis
expected from project instruction to cross borders of subject matter.

As a conseguence of the discussion: between genera didactics and subject-matter didactics there
exists a dynamic relationship that has to undergo continuous evaluation and reassessment. Klafki
(1994) indicatesthisin histhesis of therelationship between * Allgemeiner Didaktik and Fachdidaktik’
when he understands subject-matter didactics as a specific form of specialization in the field of
general didactics beside other forms (didactics of school levels, didactics of school types).

In teacher education this suggests finding a way from general didactics (teaching in school) to a
specialization in subject-matter didactics (teaching of a subject within the context of school). If,
however, accessto teacher education isonly looked for after having specialized in content (priority
of studiesin relevant scientific disciplines), a student- and a lesson-oriented approach to subject-
matter didactics will recommend and provide the extension of Didaktik in the comprehensive
understanding suggested by this chapter.
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Reflection as a bridging concept between nor mative and descriptive
approachesto didactics

Abstract

From a theoretical point of view, it is widely recognised that didactics has both normative and
descriptive aspects. The normative approach seeks principles and proceduresto decide about aims,
subject matter and teaching-learning methodsin education, mostly for the purpose of educational
planning. The descriptive aspect of didacticsfocuses upon the teaching-learning reality, its contexts
and the students’ |earning experiences, in order to under stand the educational process. Traditionally
and philosophically, these two areas are considered as clearly separated, and there are no
straightforward ways from the descriptive (“is’) to the normative (“ should”) approaches to
education.

In educational practice, these two parts of didactics are intertwined. This paper will present a
comprehensive, analytical model, mapping the main componentsthat make up thelife of classrooms.
In the perspective of classroom and educational development, this model may serve as a tool to
understand and to some extent explain the relationships between factors influencing classroom
life. The secrets of change in individual teachers' practices are, however, to be found in how they
connect and combine normative ideas and descriptive information. Thus, reflection becomesa core
concept in the attempt to bridge the two separate worlds of didactics. This paper investigates what
kinds of norms and ideal s on the one hand, and descriptive and analytical information on the other,
may constitute teachers' reflections, and how this “ amalgam” is used in practice. Some
considerations are also given to the implications for teacher education.

Introduction: On thereationship between gener al didacticsand subject didactics
In many countriesthereisan increasing trend to focus on subject didactics, and how thisdiscipline
can be developed as a central part of teacher education in Europe. Subject didactics, as opposed to
general didactics, is directed towards particular school subjects, and embraces a wide variety of
theories and research approaches. In my experience, there exist asmany varieties of subject didactics
asthereare subjectsin schools. Traditionally, studentsin teacher education face arange of different
theories and perspectives according to their subject interests. A theory about teaching and learning
mathematics can be very different from atheory about social or natural sciences. After all, learning
the multiplication table is quite different from learning to understand the ecological balance in
nature and how it is disturbed by environmental pollution. Subject didacticsis often considered as
avery practical and “useful” part of teacher education, providing studentswith theories, perspectives,
and advice closely related to the teaching situation. General didactics, therefore, hasaclear limitation
concerning specific teaching and learning problemsin different subjects.

General didactics, on the other hand, isaiming at the construction of concepts and theoriesthat can
be applied to most kinds of teaching, targeting all teachers and prospective teachers, without regard
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to their subject specialisation. Therelationship between subject didacticsand general didacticsisto
ahigh degree aquestion of practicality and instrumentality of theories. The meaning of “ usefulness”
is, however, more than giving practical prescriptions or guidance for specific subjects. Even a
highly abstract theory can be very useful if it helpsto ask good questions, whether it islinked to the
context of specific subjects or not. In addition, educational systems have many functions that are
not subject specific. A mathematicsteacher and a scienceteacher are both on the sametrain towards
a common goal, and their journey goes through the same landscape. All teachers, regardless of
subject specialisation, must have an idea about their joint adventure and their collective tasks.

Thus, all teachers have something to learn from general didactics. Thereisno contradiction between
general didactics and subject didactics, and thereisno hierarchical relationship between them. Itis
more like arelation between figure and ground, it depends where focusisdirected. The problems|
want to pay attention to, are meant to be a backdrop for planning, analysing and evaluation of all
kinds of teaching and learning processes, and | will focus upon problems that no subject-related
theory can escape from.

Normative and analytic-descriptive didactics

For along time there has been a discussion about what didacticsis, what its object of study should
be, and what function it should have. Thisdiscussion has partly been international, partly it has had
adifferent character from country to country. It has mainly been limited to Central Europe and the
Nordic countries. It would take ustoo far to recapitul ate this debate here, sufficeit to refer to other
writers (Engelsen 1990, Kansanen 1993, 1999). Nevertheless, afew comments on the situation in
Norway and Sweden could be of some interest.

German didactics is known to have a clear normative character, aiming at general principles on
how to select content and how to organise teaching and learning. Kansanen (1999) has an important
point when he says that the key to understanding German didactics is in its roots in German
philosophical idealismin the 18th and 19th centuries. At the core of educational thinkingistheidea
of the educational potential of certain kinds of subject matter. Consequently, content becomes a
central category in didactical theory.

The German tradition of didactics has been well known in Norway and Denmark during the 20th
century. Sincethe 1950s, scholarslike Torstein Harbo and Reidar Myhre have brought the heritage
from Wilhelm Dilthey and Eric Weniger, and more recently Wolfgang Klafki, to the Norwegian
audience with their textbooks for teacher training. Along with this influence, Scandinavian
educational thinking has also been seriously influenced by Anglo-American ideas. The most
important is the progressive thinking of John Dewey and William Kilpatrick, and from the 1950s
JamesMursell and hisprinciplesof “ Successful teaching” were widely appreciated among teachers.
The Americaninfluenceimplied that the focuswas moved from teaching content to students’ learning
experiences. Educational psychology has also had a strong impact on Norwegian teacher training.
But this cannot be compared to the importance of the progressive movement. Empirical-cartesian
ways of thinking about education were never any success in Scandinavia. Child-centeredness and
focus on students’ needsis, however, acommon denominator for both educational psychology and
progressive education, and child psychology has functioned more as a means of creating
understanding for the child’s psychological needs and learning problems than for prescribing
procedures for effective teaching.

Both the German and the Anglo-American tradition had a clear normative character, even if one
pointed towards personal “Bildung” by acquiring knowledge, the other towardsthe students’ needs
and activities. These competing perspectives of teaching had both functions as background ideologies
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for the planning of teaching, either with thoughts of the formulation of national teaching plans or
for teaching plans at school and classroom level. They gave a small incentive to some empirical
research in didactics.

Anexception hereisaninflux in the 1960s of national and standardised teststo measure the students
level of knowledge. Thiswas a clear undertaking encouraged by American psychometrics and the
belief that tests could contribute to increasing the level of education in schools. Similarly goal
management, for example with Tyler’s rationale and Bloom'’s taxonomy as a starting point, was
well known in the 1960s. Neither the work of test-ideologies nor goal management ideologies
gained any foothold in Norwegian educationin thisperiod. The* big histories’ in Norwegian teaching
training were still Herbart, Pestal ozzi, Frobel and Dewey, without defining which of them was most
distinguished.

By the 1970s anew direction occurred in Scandinavian didatical thinking towards more empirical
research. The impulse came primarily from Sweden, where sociological perspectives from
structuralistic and partially neomarxist theory gained influence in school and classroom research.
Important names were Urban Dahll6f and UIf P. Lundgren, who are regarded as the instigators of
the so-called frame factor theory. Attention moved from the process of planning and from the
guestion of what the contents and work methods of teaching should be, to an analytical approach
where the question is why teaching turns out the way it does. Attention was particularly given to
how different structural frames, material and cultural conditions contributeto shaping lifein school.
|deas from the “hidden curriculum” research were obviously present, as well as inspiration from
American structural functionalism, socia anthropol ogical ideasand neomarxist conflict perspectives.
At the same time there was a spring flow towards new research methodol ogies, where qualitative
investigations opened pathstowards new perspectives and new understanding in classroom research.
The positivistic, causal research paradigm lost its leading position. We were facing a new type of
empirical research aiming at investigation and understanding of rel ations between different impacts
in an ideographic sense, not finding or looking for general principles about causes, effects and
predictionsin classrooms.

A discussion that crystallised from the frame factor theory was. what controls a teacher’s work.
According to thistheory, ateacher’swork could be conceived asaproduct of external conditions so
that the teacher’sindividual ability to construct hisown teaching waslimited. “ It isnot theteacher’s
fault”, it was said (Arfwedson 1985). In contrast to this thesis is the view that the teacher, as a
competent and responsible professional, has plenty of opportunity to practise his teaching freely
within given boundaries. This discussion will probably never have afina answer even though we
are now facing a period with more emphasis on the teacher’s independence.

The idea about the teacher’s limited freedom has been useful in teacher training. In this context,
students are often told about ideal s and how things should be conducted in classrooms. During their
practical in schools the students experience areality which can differ greatly from the ideals, and
the phenomenon of “theory rejection” and “ practical shock” arewell known among teacher trainers.
One step in the direction of building a bridge between intention and reality is to train students to
understand why teaching does not alwaysturn out asthe recipe describes. To analyse and understand
the real teaching situations, and to distinguish between what teachers can actually do anything
about, and what he or she cannot control isan important qualification for al teachers. The Swedes,
Gunnar Berg and Erik Wallin, have suggested that al teachers have an unused work space, which
means they often think that the barriers are greater than they really are (Berg and Wallin, 1983). To
exploit the existing work space turns out as an important challenge to all teachers.
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The most important function of an analytical perspectiveisinthe context of evaluation. Evaluation
of aschool’s practice has traditionally been directed towards students’ results, often measured by
traditional tests. An analytical perspective that includes the whole school’s undertaking, including
frames and how teachers use them, gives afar more penetrating understanding about how a school
works. We should not forget that an analytical perspectivewill be animportant prerequisiteto bring
about change and devel opment in schools, as will be shown below.

Therefore we will find in Scandinavian didactics both a normative and an analytical-descriptive
perspective side by side. These two apparently incompatible perspectives have found their place
because both seem very useful. Still, little has been done to investigate the relationship between
these two basic perspectives and put them together as awhole.

An analytical framework for interpretation of classroom practice

Many models have been made to map the factors that have an impact on the teaching-learning
situation. For example one could mention Wolfgang Schulz (1969), GunillaSvingby (1978), Andrew
Pollard (1985) and Michael Uljens (1997). | present here a model that has much in common with
these, but it differsfrom themin trying to include normative and ideol ogical elementsasaimportant
group of factorsinfluencing school practice. The model isafoundation in atextbook for Norwegian
teacher training (Imsen 1997), shown in Figure 1.

ot (home; local culture, myp;, ina] 2
. 0'0"“ .. J1 P
0,0«1\" hool level (organization, leadership dlbo%
Basic normative Teacher's @6
ideas about qualifications: Ky,
education at > > Attitudes and
societal level “private” practical
National theories
curriculum plans Subject knowledge
Classroom level: ac.

Teaching activities
Learning activities
Communication,

cooperation etc.

Technical and material

equipment: W¥— Students
Textbooks prerequisites for
Localities learning

School environment

Social relationsin
the classroom:
Student relations
Relations between
teacher(s) and
students

Figure 1 Mode for analytical interpretation of classroom activities

At the core of the model is classroom practice. This encompasses the teachers teaching and
organisation of students' learning as well as students' learning activities. In short: the life in
classroomsisin focus.
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The main question is this: Why is classroom practice like it is? The question is not only trying to
explain why things sometimes go wrong, or why something goes very well. The main purpose of
the model isto understand the complex interplay between factors on different levels that makes up
thedaily teaching routines, providing certain patternsthat are well known from so many classrooms.
Partly it is about understanding common patterns in most classroom practice, partly it is about
understanding why some classroom practice can differ so much from classroom to classroom.

The model hasfour different levels of social analysis. The classroomisthe lowest level. It consists
of al studentsin the class and the teacher or teachers at work, and the inter-play between them. A
still lower level would have been to focus on the individual student or the inter-play with the other
students. For simplicity, that is not included here. That does not mean it is considered irrelevant.

The next level is school level. That includes all students, teachers, principal and administrative
staff. They work like cogwheel sin an ol d-fashioned time piece, mostly it goes smoothly, sometimes
there are problems in the machinery. The school can be considered as an organisation, and this
organisation embraces all activities going on at that school.

The school is not an isolated organism that works independently from what is happening outside
the school gate. Parents’ attitudes and expectationswill alwaysinfluencethe principal and teachers
choices and decisions, and there is a difference between running a school in the city and in the
countryside. Local culture and local natural environment are important resources for teaching, and
local industry and economy give premises for what values are important to transmit in the school.
Furthermore, affairs at the municipality and county levels, for instance political priorities about
schools and the economic frame, have much to say about how a school works. Local environment
istherefore athird level of analysisin the model.

The last level, the macro level, is represented by the state. It includes parliament, government, the
legal system and the social welfare system. The educationa systemisinitself animportant institution
in society. The basic conditionsfor educational activity are decided onthislevel. In many countries,
government and parliament make decisions about curriculum plans for al schools in the country,
and sometimes they make decisions about the economic frame as well.

Thesefour levels, classroom, school, local environment and state arein areciprocal relationship to
each other. In teacher training, it is important to realise how the state indirectly steers classroom
activities through curriculum plans, and how the state is steering schools indirectly through
municipalities or counties. Furthermore, it is important to learn how the school works as an
organisation, and how leadership and ways of cooperation are influencing teachers classroom
practice.

Themost important and perhaps the most evident factorsthat influence classroom life, areillustrated
by five squaresin “the inner circle” in the model.

Thefirst factor is curriculum plans. In the Scandinavian countries, the state has given curriculum
plansthat schools must follow to a certain degree of specificity in different subjects. Thismay vary
from country to country, and not all curriculum plansare detailed in the same way. In some countries,
the decision to decide about curriculum content is delegated to school level, or even to teacher
level.

Curriculum plans will not only be decided from political considerations. Behind most national
curriculum plans, there are important historical traditions, partly reflecting conflicting ideological
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perspectives or different philosophical ideas about school practice. These ideol ogies areimportant
to understand, in order to come to grips with the main ideas in the curriculum plans. They say
something about how teaching should be, and they demonstrate normative ideals for teachers as
guiding principles for their work and good advice for their practice.

But curriculum plans never decide about teaching directly. The difference between intention and
reality is well known. How the main ideas are to be realised in schools depends on many other
factors.

Themain road to realisation of anational curriculum plan goesthrough teachers’ heads and hearts.
How do teachers concelve and interpret the national plan? Isthe plan put away in the bookshelf in
the staff room to be doomed forever as unrealistic “curriculum plan poetry”? Or isit used actively
by teachers as a starting point for teaching planning? Do the teachers have their own conception of
education and methods besides the national curriculum plans, a kind of private philosophy of
education? If so, how does this private curriculum play together with the official curriculum?

Teachers' personalities, attitudes, values and reflections are considered as very important factorsin
the system that decides about the conduct of teaching. At thispoint, thismodel differsfrom traditional
framefactor theory. Themodel allowsfor teachers independent and creative organi sation of teaching.
But the teacher does not work completely on his or her own. There are always other forces that
influence teaching, too.

Students’ prerequisitesfor learning areimportant for all teaching. Learning dependson astimulating
meeting at the cutting edge between what the student knows and does not know. Furthermore, the
students’ motivation, self-confidence and psychomotor abilities play an important role, besides
their linguistic and cultural background. In most countries, the school has an obligation to meet the
students at their own level so that teaching as far as possible should be adapted to the students’
prerequisites.

Furthermore, socia conditionsin the class areimportant for teaching learning processes. What role
does the teacher play in establishing the classroom climate, and how does the classroom climate
depend on the school climate as a whole? This and similar questions about the social classroom
community makes afourth group of factors that are important to understand classroom life.

The fifth group of factors embraces material frames such as school location, localities, textbooks,
and other learning resources. In what ways do the material frames decide about methods and
organisational learning? Is it the case that the better equipped the school, the better the quality of
teaching? Can the teachers use bad equipment as an excuse for not doing agood job, or can agood
teacher overcome the barriers of inadequate materials?

None of thesefivefactorsinfluences classroom practice aone. Teaching isconstructed in aninterplay
between all of them. All factors are more or less at work in all kinds of teaching, as we usually
know them.

Theoverall structure of the model issimilar to the ecological model of Urie Bronfenbrenner, which
saysthat different levels of society play off each other. In one way the model indicates a structural
perspective (“it is society that decides’), but that is only a part of the picture. The model includes
normative regulations on teaching that in many countries are decided by the state through national
curriculum plans. But the model aso indicates that ideas never work directly on teaching, but
through those teachers who will translate them into practical activity. To understand this, a

100 TNTEE Publications Volume 2, Nr 1, October 1999




—— Reflection as a bridging concept between normative and descriptive approaches to didactics ——

phenomenological perspective is necessary. In addition there is an interaction perspective behind
theanalysisof classroom activity. Themode! isprimarily focusing on theinter-play between external
framefactorsandinternal social activities. Itisnot sufficient to explain lifein the classroom referring
only to the activity inside the classroom walls.

As mentioned, thisis not the only model that has been presented about the complexity of school
and classroom practice. | do not suggest that this model is better than others, and it will probably be
subject to revision and improvement, dependent on teaching context and what the analysisis meant
for. A weaknessisthat the historical dimensionisnot emphasised. That doesnot meanitisexcluded.
Much of what is happening in schools has to be understood asinherited culture and structures from
earlier times. The normative ideas have, as mentioned, long historical roots. Such is the case with
other factors. Teachers' routines, the physical design of schoolsaswell associal conditionsinlocal
society all haveapast to carry forth with them, both good and bad. History isaninvisible background
a al levels.

| have chosen to call this model a descriptive-analytical model. It is primarily designed to help
students and teachers to understand what is going on in the classroom. What about planning of
teaching and learning? How can this model be stretched from a descriptive, analysing position to
be atool in the hands of teachers who are continually confronted with the teaching of tomorrow?

Development and change as a challenge for didactics

Education can be legitimised in different ways. In today’s society, education isimportant to secure
economic growth, employment and welfare for all. All over the world politicians and educators
work both nationally and locally to improve the quality of education and to improve nationa
competitiveness in an increasingly capitalistic society. Thisisin itself a chalenge for schools. In
many countries, schools of today experience a conflict between, on the one hand the responsibility
to take care of individual students' personal needs and development, and on the other to comply
with national and international demands for increased productivity and economic growth. In both
cases, thereisastrong demand for quality in education and for continuously revising and developing
school practice. Society changes, students change and therefore schools have to be changed, too.
Development is today a challenge no schools and no teachers can escape from. Teacher training
must therefore aim at student teachers’ ability to develop themselves as professional teachers, not
only the ability to reproduce teaching from given models.

The ideaof development is not new. In education, John Dewey was among thefirst to put it on the
agenda, with his message that the road to development goes through the student’s own, active
experience. Inthe 1970s, the English scholar Lawrence Stenhouse, and many others, transferred the
idea of development from experience to teachers and to whole schools as organisations. Just as
young students develop through active learning, teachers can learn from their own practice and
promote change in schools (Stenhouse 1975). There can be no school devel opment without teacher
development. Resisting the Tyl er-rationale and the belief that school s can change only by formulating
objectives, he claimed another strategy. It is that of teachers’ continuous evaluation of their own
practice, reflection on their own experiences and the ability to learn from their own mistakes and
successes. Description, analysis and reflections about practice are the raw materials for planning
new teaching-learning programmes. The reflective practitioner became a slogan that was echoed
far outside the British Isles.

Theideaof school development has been apowerful strategy for improvement in education during
the 1980s and 1990s. In today’s schools we find awide variety of developmental strategies, mostly
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built around the same pattern. The ideas of teachers’ ownership of reform programmes along with
the notion of teachers’ and schools' learning by experience are at the core of most school devel opment
programmes in Scandinavia as well asin many other countries. So is also action research, where
researchersand expertsare climbing down from their ivory towersto join school teachersas partners
in their evaluation and developmental work (Stenhouse 1975, Carr and Kemmis 1986). Few ideas
about educational research and development have had such vitality and ability to survive critique as
action research. The approach in action research isinteresting, becauseit reconcilesthe problematic
dualism between normative and descriptive-analytic didactics.

The main steps in the action research paradigm makes the so-called “learning circle”, like the one
we know for instance from John Dewey. The point of departureis: look at the result of a series of
actions, then learn from the results of these, and use this new knowledge as a base for new actions.
Inasimplified form the “learning circle” is shown in Figure 2.

(1) Class-
room
/ practice \
. (2) Monitoring
(5) Revised plan: and description
What ideas? of practice
What norms? . The descriptive
?
What content Thelearni ng and analytical
What situation? ircl = ”
What kinds of arcie corner
activities?
(3) Analytic
reflection: Why
did things

The normative (@) Normative grggeed asthey
« » 1V id~

corner

reflection: Good

or bad practice?

What can be
changed?

Figure 2 Relation between normative and descriptive-analytical stepsin didactical discourse.

Thislearning cycle contains many partial processes that will not be discussed in detail here. There
are a variety of techniques for monitoring and collecting evidence about teaching practice, and
teachersface alot of seriousand difficult ethical problemsin connection with the conduct of analysis
and evaluation of teaching. Not least, there is a series of questions to be asked about the notion of
reflection —what can be reveal ed about this phenomenon that appearsto be the power source of the
whol e process? The model does not say what analytical perspectives or what normativeideasareto
be applied. In this sense, thismodel is on ameta-level, including different ideologies and different
kinds of analysis. The circle can be exploited individually aswell as collectively, and for thewhole
school aswell asfor groups of teachers. It can also be applied to different level s of specificity, being
valid for teachers' collective work for ajoint “ethos’ aswell asfor individual teachersin different
subjects. Thelearning circleisvalid both asagenera model for school devel opment and improvement
aswell asfor development within special areas of subject didactics.

As a powerful strategy for school development all over the world, this way of thinking should be
included in our didactical theories. This seemsto be exactly what is happening. The Danish scholar
Per Fibask Laursen is probably right when he claimsthat in both German, Anglo-Saxon and Nordic
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didactics, the focus has moved in the 1990s from planning, on the one hand, to evaluation and
reflection on the other (Laursen 1997). There is no doubt that didactical thinking in atraditional,
normative sense still has an important role in this context, but this has only to a small extent been
visible in those models for school development that have been most prominent so far.

Reflection a bridging concept?

Thefocusof interest hereisthe supposed antagonism between what “is” and what “should be’. Itis
argued here that the two didactical paradigms are not incompatible, and that both appear as distinct
steps in acomplicated learning process. The learning processitself is probably universal, but it is
here portrayed with regard to how the individual teacher or groups of teachers can usethelearning
circlein their planning, conduct, and evaluation of teaching.

How then, can the descriptive and the normative be reconciled in teachers' learning processes?
Thisis partly a philosophical question, partly an empirical one, being at the core of the rapidly
growing research about teachers' thinking. Onething ishow teachers should think in thisconnection,
another thing is what they actually do. A third question is how the normative and the descriptive
ways of reflection can be presented in a systematic way in teacher training.

According to themodel in Figure 2, it is assumed that normative and descriptive-analytic didactics
meet in teachers reflections about practice. First, they have to understand what happensin relation
to external frames, students’ prerequisites, social interactions, local conditions and national
curriculum plans. Inthe next step, they must think normatively and evaluatively about their analytical
understanding: Is this good practice, and why? As the last step in the process come revision and
new planning: Should practice go on the same way, what new subject content should be chosen, and
why? And what kinds of activities should be organised, according to the present situation? In other
words: in theory, the teacher thinksfirst descriptively and analytically, and then normatively about
the same problem. The question iswhether thisisarealistic assumption about teachers’ thinking or
not, and whether it takes the developmental process forwards.

In the rich research literature about teachers’ thinking and reflections during the last two or three
decades, there is very little focus upon how teachers sort out or mix these two steps in reflection.
Traditionally, research about teachers’ thinking has been oriented around three areas: 1) teachers
interactive thinking, 2) teachers’ thinking about planning, including both preactive and postactive
reflections, and 3) teachers more general theories and beliefs (Clark and Peterson 1986). One
should expect to find some evidence about how teachers handle the descriptive and the normative
aspects of reflection in connection with research about teachers' preactive and postactive thinking.
In Clark and Peterson’s comprehensive review of research on teacher thinking from 1986 (ibid.),
this problem is not mentioned at all. Indirectly the teachers normative orientation is suggested
because severa studiesindicatethat content isthefirst and most important category in most teachers
planning. Inamore recent review, Kenneth Zeichner showsthat there isadistinction between those
who investigate teachers planning as a purely rational and logical concern on the one hand, for
instance in connection with management by objectives and implicit norms about effectiveness, and
those who consider feelingsand caring attitudestowardstheir students on the other (Zeichner 1994).
There are also theoreticians who make a distinction between reflection at different levels of
abstraction, like Erich Weniger did. Three levels are suggested: 1) teachers' practical actions, 2)
teachers’ reflectionsin planning for their practice, and 3) reflections at amore general, ethical and
critical level (Handal and Lauvas 1987, Uljens 1997). Investigations seem to suggest that teachers
thinking is most often connected with thefirst two levels, and that thinking at thethird level israre.
Itisasodifficult to get student teachersto reflect on the higher level because they are more concerned
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about their closer, practical teaching tasks. Zeichner isabit sceptical of thisway of thinking about
“levels’ inteachers' thinking, becauseit givesamisleading impression of ahierarchical relationship
between practical and theoretical reflection. Both forms are important, and he does not want to
devalue practical thinking (Zeichner, op. cit.). The problem he is then left with, is that there are
ethical and normative principleshiddeninall practice, like Weniger indicated, and that these should
be revedled at a conceptual level if any evauation, critical reflection and reformulation about
educational practice is going to take place. The normative aspect may easily be forgotten if oneis
addicted only to practical and technical deliberations.

Research about teachers' thinking hasbeen rather descriptively oriented in order to map what teachers
are thinking and how they think, and to a lesser degree been guided by questions informed by
theoretical or philosophical problems. The question about how normative and anal ytic-descriptive
didactics can be reconciled in teachers’ reflectionsis still an open one from an empirical point of
view. From atheoretical perspective, the relation between the normative and the descri ptive aspects
of the learning circle is one of the most important challenges for future didactics. There are good
reasons to encourage further investigation into this problem, both theoretically and empirically.
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Thedidactic relation in the teaching-studying-lear ning process

Abstract

The relation between general didactics and subject didactics is first analysed and the special
characteristics of subject didactics are described. With the help of the didactic triangle the
pedagogical relation between the teacher and the student is discussed. The core of subject didactics
isoutlined as the teacher’s relation to another relation, that between the student and the content.
The manifest part of this later relation is expressed as studying and the latent part as learning.
Finally the fact that every teacher has a didactics of hig’her own is discussed.

General didactics and subject didactics

The substance of didactics and of research on didactics is the instructional process with al its
connected factors. The ideal approach to such an examination would beto look at that process as a
totality, taking all possible factors into consideration. It is certainly not possible to include all
viewpoints into the design of a particular study. But the framework is totally different when the
processislooked at as awhole, as against the aternative approach where the focus rests on some
particular component and the totality is not even discussed. Research on didactics in its broadest
definition refers to all kinds of research on teaching or, more precisely, on the teaching-studying-
learning process (Kansanen, 1999). It must be added that didactics a'so means pedagogy here. The
descriptiveside of didacticsischaracteristic of aresearch approach and the normative side represents
the practical viewpoint, with its arguments and justifications behind the educational decisions. In
addition, didacticsisaways connected with some context in society, with someinstitution, anditis
here that a curriculum comes into the picture. A curriculum restricts the degree of freedom of
action. It is pedagogy as a whole that guides the instructional process according to the ams and
goals stated in the curriculum.

A general view of didacticsdifferentiatesinto many particular viewpoints at thelevel of action. The
teacher and the practitioner/researcher need some viewpoint from which to approach theinstructional
process in practice. Besides genera didactics (didactica generalis), special didactics (didactica
specialis) concentrates on some aspect that is distinguished from the instructional process for
examination. It may be some period of life (Stufendidaktik), some content (Fachdidaktik), some
broader content area of education (Bereichsdidaktik), or leisure didactics (Freizeitdidaktik). Another
way of looking at the same problem is to discuss theoretical didactics contra applied didactics. In
applied didactics the theoretical aspect is emphasised and there is a difference in the dimension of
generality if we compare it with special didactics. Covertly, at least, applied didactics steers our
thoughtsto the ideathat content may be deduced from some theoretical model or rational e and that
practical procedures may be subordinate to theoretical didactics.
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Education and didactics is a many-disciplined field of study. It has traditionally been a central
content of the educational sciences, whilst other disciplines have made their characteristic
contributions when dealing with the questions of education or didactics. Beside didactics some
subdisciplines of education are generally mentioned in the literature. The most common are
educational psychology and educational sociology or psychology of education and sociology of
education (e.g. Rohrs, 1969; Tibble, 1966; Hirst, 1983).

Educational psychology ismost commonly defined astheintersection of education and psychol ogy.
In that intersection we find an area where the aspects common to education and to psychology are
found. If the viewpoint of social psychology isadded, thisareais often called the social psychol ogy
of education. The unity of two separate disciplines brings certain problems, mainly with those who
are doing research in this area. It is characteristic of those who come to educational psychology
from education to say that educational psychology isa subdiscipline of education, and of those who
come from psychology to say that it is a subdiscipline of psychology. This state of affairs only
emphasi ses the common area of both disciplines, that is, the place where they intersect. The same
can be said of the unity of education and sociology: educational sociology.

Analogousto the unity of education and some neighbouring disciplinesisthe unity of didacticsand
the content that is to be taught, studied and learned. Usually we speak of subject didactics
(Fachdidaktik) but thetermisnot clear at all. Why not content didactics (I nhal tsdidaktik)? We must
first answer avery awkward question: what is content? When we speak of subject didacticswe are
aready tightly locked into the level of action and doing very concrete thingsinside the curriculum.
But where do the subjects come from and what is the relation between content and a subject?

It immediately becomesclear that subjectsare only apart of the content of thewhole. Content inthe
curriculum is usually divided into various subjects, but there are also other kinds of content that
may be common to all subjects or which may be, for example, psychological by nature (cf.
Achtenhagen, 1992). There is also a special use of terms depending on how we define subject
didactics. On the one hand, subject didactics may refer to some specific school subject, e.g.
mathematics, English or history. On the other, it sometimes means acombination of related subjects.
If the content ismore general, or refersto some areaof personality development, we usually regard
it as general didactics.

Itisinteresting to ask how independent the different sections of subject didacticsmay be. In Germany
we speak of Bereichsdidaktik and that isal so the practicein Finnish teacher education. We combine
some related subjects into one area (Bereich) and in this way we have fewer didactic areas to deal
with. Typical examplesare didactics of mathematical subjects, didactics of natural sciences, didactics
of foreign languages, and didactics of physical education. Apparently we can combinethose subjects
that have something in common with each other. It may be that we can use the same kind of
phenomenaor the same kind of methodol ogy in acquiring new knowledge. It isproblematic, however,
just how far we can go with this kind of unification.

The possibility of general subject didactics of acertain kind has al so been suggested (Achtenhagen,
1981, Scherler, 1989, p.21; Klingberg, 1994, p.82). It might find a place between general didactics
and different subject didactics. Perhaps arange from concrete to more abstract content might beits
basis This suggestion is, however, similar to questioning what subjects, or more generally, content,
may be combined. Bringing together different subjectswith quite different theoretical assumptions
may lead only to superficial compilations. Perhaps general subject didactics might beinterpreted as
afew partly overlapping areas, reducing the variety of subject didactics areasfrom many subjectsto
only afew combinations.
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The position of subject didacticsin the field of education is not completely independent in nature.
It depends on how the curriculum is written and what kind of decisions are made. In curriculum
making in general the position of subject didacticsispolitical in nature and dependent on educational
policy in society. That means that some subject didactics may no longer be in use, or they may
changetheir character in linewith societal development if that content isno longer taught in schools.
Subject didactics may aso be latent, in that sense that we do not know the content that may be
produced in future and therefore taught in schools.

Subject didactics must also be seen as a last (or first) concrete link in a circle where academic
subjects are one possible starting-point and where school subjects have their own position. If we
start from the academic subjects we see that many of the oldest ones are represented in one way or
another inthe curriculum as school subjects. They arenot identical, naturally, but it may be claimed
that there is a certain authority in their relations. That becomes visible when we examine teacher
education and the specialising of teachers. Those university departments in particular subjects are
also responsible for the studies of university students in teacher education. Usually the didactic
aspects are linked to the subject after some studies in the subject and in education. The situation
varies in different countries as to where subject didactics studies are located in the university. It
may bein the subject department or in the department of teacher education; either way it meansin
practice that the development of a school subject is controlled by the academic representatives of
that subject. There are exceptions because not al school subjects are academic by nature, but the
general trend isthat university professorsasauthoritiesin their subjectsalso control the devel opment
of school subjects. It istherefore very difficult to break the circle and to introduce some alternative
or new modelsto the content in the curriculum. The development of anew subject from the practical
point of view inthiscircleisextremely difficult and there are considerable problemsin achieving a
strong position among traditional school subjects. The subjects of civic education (kansalaistaito)
or guidance (oppilaan ohjaus) are good examplesin Finland; Goodson (1983) also presents similar
experiences in his studies of the development of school subjects.

In the course of time there have been attempts to get rid of the separate-subject system of the
curriculum. Without going deeply into thistopic, the view may be offered that with smaller children
the curriculum has often been designed as a totality, concentrating more on unifying themes
(Gesamtunterricht) than on the subjects. The vicious circle, however, soon comes into operation:
how to build units; how to find competent teachersin the specia themes,; whereisteacher education
taking place, etc. An emphasis on the child or on the student puts content into a secondary position
and highlights the formal side of education. Content cannot be avoided, its role in any case is
central and important, only its systematic representation may be different. However, the larger
administrative and traditional boundaries must be broken before it becomes realistic.

We can also conclude that the system of subject didactics follows the disciplines of knowledge.
Trying to integrate knowledge into a curriculum is one way of breaking the traditional concept of
the separate-subject approach (cf. Beane, 1995). Most school subjects are already multidisclipinary
in some way and unity with education makes subject didactics interdisciplinary in any case. The
integrated curriculum meets the requirements of everyday life in anatural way. On the other hand,
knowledge has gradually developed and differentiated into certain accepted systems that may also
be reasonably justified. Development in future will probably attempt to find compromises. One
such acompromise has already been experimented with: the main factor steering the application of
theintegrated curriculumisthe age of the students. With older studentsour experiencesof integration
are still quite limited.

In spite of the concept we adopt for the role of subject didacticsin the totality of the instructional
process, itsrelation to general didacticsisessential. Thisrelation can beinterpreted in variousways

TNTEE Publications Volume 2, Nr 1, October 1999 109



110

The didactic relation in the teaching-studying-learning process

(Kron, 1993, pp.36-37). Usually we put them opposite to each other with their respective background
disciplines. Every school subject has its own base, some in an academic discipline. In teacher
education genera education forms the background. When we form the intersection of the base
discipline and education we get a subject didactics (e.g. Glockel, 1990, pp.316—324). Ploger (1991,
1994) has described the devel opment of the relation between general didacticsand subject didactics
in Germany. He states that the dial ogue between general didactics and subject didactics that began
in the early 1950s gradually diminished and gained special subject didactics emphases. Ploger
claimsthat certain specia questionsin subject didactics came to the fore, leaving the theme of the
relation between general didactics and subject didactics in the background. Questions like the
selection of the themes, the position of a subject among other subjects and the hierarchy between
subjects, became important in the debate. Concepts were sought in the general didactics and
applications were elaborated in various subjects according to the models in general didactics.
According to Ploger this was done with too little criticism. In spite of that, the identity of subject
didactics was sought in the discipline behind the subject. This trend was closely connected to the
reform of teacher education in Germany and the representatives of subject didactics considered
themselves as belonging more to the realm of their subject than to pedagogy.

Klafki (1994) has summarised the relation between general didactics and subject didacticsin five
statements:

1. The relation between general didactics and subject didactics is not hierarchical by nature.
Their relation s, rather, reciprocal. It is not therefore possible to deduce subject didactics from
general didactics. They both deal with the same problems and although naturally a certain
subject has its typical characteristics their difference lies predominantly in the possibility of
generalising their solutions and decisions. Reduction of subject didactics to general didactics
is not possible and general didactics has no immediate consequences in subject didactics.

2. Therelation of general didactics and subject didactics is based on equality and constructive
co-operation. Their approach may, despite that, be divergent.

3. General didactics and subject didactics are necessary to each other.

4. Therole of subject didactics between the discipline and education isnot only mediatory, it must
be seen al so asindependent with its own contributions to the common area of education and the
subject.

5. General didactics aim at as comprehensive a model as possible but that does not mean that
those models could include the entire instructional process. The models in subject didactics
may, however, be made in more detail.

At theleve of actionintheteaching-studying-learning processtheintegrated curriculum hasaroused
much discussion and also opposition. The arguments presented for and against integration also
reflect attitudes in the discussion of the relation between general didactics and subject didactics.
Beane (1995) claimsthat the separate-subject approach derives from Western-style humanism and
is deeply rooted in our thinking and in the academic knowledge system. Beane al so presents some
factors that protect and contribute to the stable position of the separate-subject approach in the
school curriculum and teacher education. First of all there is a network of academic elites with
symbiotic relations. Beane refers among others to many academics and teacher educators, test and
text publishers, subject-area associations whose identity and advantages are linked to particular
subjects. Secondly, parents and other adults are unlikely to chooseradical aternatives. Furthermore,
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teachers have their identity in the very subject they have studied and are teaching. Thereisaso a
certain ranking among subjectsthat tendsto strengthen teachers’ own beliefs. Finally, Beaneclaims
that we areliving in avery conservative era.

Separate-subject approaches in the curriculum and subject didactics have many characteristicsin
common, indeed they both are based on the same knowledge system. It is reasonable to claim that
the same problems are encountered when trying to combine certain subject didacticsto areadidactics
(Bereichsdidaktik). Klafki, however, considers subject didacticsand areadidacticsasparallel inhis
five theses (1994). The interpretation may be that he has nothing against combining some relative
subjectsinto acommon area. Conceptions about this matter are, nevertheless, extremely varied. In
the Finnish system of teacher education, area didactics has already been realised for twenty years.
Although it must be added that there are economic reasons for this decision, it has functioned
reasonably well. Didactic research literature in the respective areas hasincreased and the number of
doctoral students has continually increased.

Contrary to the positive attitude towards area didactics, is the point of view taken recently by the
chairpersons of associations of subject didacticsin Germany (Konferenz, 1998). They are strongly
against combining neighbouring subject didacticsinto fewer units of area didactics. Among many
other argumentsit is repeatedly stressed that every separate subject didacticsis strongly connected
to its discipline and to its knowledge base. The different subject didactics must be seen rather in
close co-operation with each other, so that this way they are together able to fulfil their
interdisciplinary assignments. The problems of overlapping separate subjects are a challenge for
the co-operation of specialistsin subject didactics; areadidacticsis called something like“imaginary
super science” (imagindre Superwissenschaft) and is claimed to beimpossible. Asnoted earlier, an
integrated curriculum and areadidactics must not be considered identical nor corresponding directly
to each other. A possible solution to overlapping subjectsor integration of subjectsisinterdisclipinary
co-operation; combining separate subject didactics into some kind of combination is not the right
way. The chairpersons are also taking a stand in relation to curriculum integration when discussing
such subjects as civic education (Sachunterricht) and field of work studies (Arbeitsiehre). To
constitute a school subject from a practical point of view produces a different kind of subject, not
based on any discipline, and the chairpersons (Konferenz, 1998) are not referring to such
compilations. We tend to approve of this last view but it leaves the development of didactics for
such compilations open. Furthermore the suggestion that many subject didactics are broad and
heterogeneous is true, for example biology as a subject contains knowledge from many different
areas.

The position of subject didactics as a specia area of didactics is not a ssimple one. Although the
viewpoint here is content, it must be borne in mind that subject didacticsis only one special angle
from which to look at the problemsin the field of didactics. Beside subject didactics we need some
other perspectives. The point is, however, that subject didactics traditionally has a very strong
position. Aswe have indicated, there may be alternative ways of looking at things; examining and
experimenting with them will prove their future usefulness.

Subject didactics has been thoroughly dealt with in German didactic literature. It has, of course, its
corresponding field in Anglo-Saxon research on teaching. The tradition and the cultural context
there, however, are totaly different. Lee Shulman (1987) has introduced his term ‘ pedagogical
content knowledge' and it has been noted to resemble the German Fachdidaktik quite closely (cf.
Gudmundsdottir and Shulman, 1987; Gudmundsdottir and Grankvist, 1992; Nordenbo, 1997,
pp.123-130). In spite of this, systematic analytical literature, comparable to that in the German
context, is still lacking.
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The didactic triangle as a means of under standing subject didactics

In addition to the participantsin the teaching-studying-learning process this processitself has some
purpose, it aims at something. The purpose, aims and goals are defined in the curriculum. The
relation of the participants, the teacher and the students, is quite often described with the didactic
triangle according to Johann Friedrich Herbart (Peterssen, 1983, p.46). What the content isin the
teaching-studying-learning processisavery complicated thing. Put briefly, the content isnot restricted
to various subjects, it may in fact be extremely versatile, ase.g. Shulman (1987, pp.8-9) and Wilson,
Shulman and Richert, (1987, p.114) have described. This has been taken into consideration when
presenting the didactic triangle. The didactic triangleisusually presented with the teacher, students
and content asits points. There are, however, numerous variations depending on how the pointsare
understood in alarger context where the societal factors are explicitly drawn out (Paschen, 1979;
Kinzli, 1998).

Although the didactic triangle should be treated as a whole, it is amost impossible to do so in
practice. That iswhy it isusually analysed in pairs. The most usual approach isto taketherelation
between theteacher and the students asastarting point (Figure 1). When thisis seen asapedagogical
relationship it brings with it certain special meanings. Even when the students are adults the
pedagogical relation between the teacher and the student is, still,_however, asymmetrical. In the
pedagogical relation the teacher has something that the students do not yet have. In other respects
thisrelation may be more democratic. When the students are children the asymmetric quality of the
relation is emphasised.

CONTENT

— ——

TEACHER pedagogical relation ~ STUDENT

Figure 1 Pedagogical relation in the didactic triangle

In the Gelsteswissenschaft pedagogy the relation between teacher and student is one of the basic
concepts. In the thinking of Herman Nohl this relation has been of special importance. Wolfgang
Klafki (1970, pp.55-65) has summarised it by stating that thisrelation is necessary from the point
of view of ayoung person and it aimsto draw out his/her best. The content of thisrelation hasto be
thought through in each situation; it must be interactive in nature, a student cannot be compelled/
forcedintoit. It isnot apermanent relation, but one which the young person gradually grows out of,
developing into independence. This relation also gradually takes shape as the development of the
young person bringswith it different perspectives. In pedagogical discussion thischaracteristic has
often been referred to as “the pedagogica suicide of the teacher” or the “pedagogical paradox”,
according to Immanuel Kant.

The character of the pedagogical relation is such that it may be organised in a variety of ways. In
principlethereisamost complete freedom to construct interaction in the teachi ng-studying-learning
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process. The various emphases may also be described by drawing the didactic triangle accordingly.
Jurgen Diederich (1988, pp.256—257) presents some examples. An authoritarian atmosphere stresses
the teacher’s personality; student-centered methods emphasise the student’s role; competence in
the content means expert knowledge of some subject, and understanding of the student’s personality
refersto psychological interaction, etc. Klaus Prange (1986) describesthe dimension between teacher
and subject matter as doctrinaire, the pedagogical relation, from the teacher’s point of view, as
ethical, and the teacher’s knowledge of the student as maieutic.

In the relation between the teacher and the content, the teacher’s competence in content isthe main
focus. From the point of view of subject didactics, the important issue is the balance between
subject knowledge and pedagogy. It is a common sense view that the requirements in this respect
aregreater the older the students are. Thelimits of subject-matter expertiseare easily defined. To be
ateacher ghe must have something that the students do not have (cf. McClellan, 1976); inthe area
of content knowledge this means sufficient academic or professional studies. In principle the
competence of the teacher can never be too great but if it is beyond what is necessary it may be of
no use. It is also important that the teacher’s relation to the content is sufficiently many-sided and
that there is sufficient pedagogical competence. A combination of expertise in subject content and
pedagogical competence is a good starting point, but more specification is needed to fulfil the
requirements of subject didactics.

Traditionally, understanding the content aspect of the didactic triangle has meant discipline-based
content knowledge that relates to curriculum questions rather more than to questions of general
pedagogy. We have, however, considered content as somewhat more comprehensive than pure
subject-matter and thus nearer to the core of subject didactics as it is generally understood. This
underlines the limitations of using models such as the didactic triangle. However, in spite of their
simplification, such models may be of help in the conceptual analysis.

The didactic relation — the core of subject didactics

The student’s relation to the subjects, or more generaly to the content, is the key to didactic
understanding. The content is defined in the curriculum as subjects and other content. The whole
instructional process aims at achieving the aims and goals stated in the curriculum. Most of the
outcomes from the teachi ng-studying-learning process are learning results but behavioural changes
through an individual’s own free will in response to the activities in the instructional process are
also consequences of the same process. Learning and other desirable changes, or more generally
the defined devel opment of astudent’s personality, arethe primary purpose of the teaching-studying-
learning process. It may thus be said that the consequences, learning included, form the most essential
aspect of the relation between the student and the content.

It iswell known that teaching in itself does not necessarily imply learning. Rather, teaching is a
kind of action that isaimed at pupils' learning or other kinds of outcomes, without any guarantee on
the teacher’s part (e.g., Smith 1961, 1987). If we describe the activities of the teacher as teaching,
we would prefer to call the activities of the students as studying (cf. McClintock, 1971; Uljens,
1997, pp.34-43). It is this studying we can see and observe in the instructional process. In other
words, the relation between the student and the content is visible as studying, doing something in
order to achieve the aims and goals in the curriculum. The invisible part of this relation may be
learning and other consequences of theinstructional process. Learning istaking placein astudent’s
mind and in order to learn the student i s expected to do something, to study. For the teacher, to bring
about learning isthe central task but to control the learning taking placeistheoretically impossible.
What the teacher is ableto control, or rather to guide, is studying.
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In any case, the most important determinant in the teaching-studying-learning processisthe student
and hig/her achieving the aims and goals of the curriculum. Theteacher’stask isto try to guide this
relation (Figure 2). First, thereis arelation between the student and the content. Thisis manifest as
studying, and latent aslearning and other changes. Secondly, the teacher hasarelation to therelation
between the student and the content. In other words, the teacher has arelation to studying, and at the
same time this relation is aso to the learning and other processes. That may be called didactic
relation (cf. Klingberg, 1995, pp.77-84). It isimportant to notice that the didactic relation meansa
relation to another relation.

TEACHER
N\

\/

CONTENT didactic relation STUDENT

Figure 2 The didactic relation in the didactic triangle

To highlight the importance of the didactic relation it may be emphasised that concentrating on the
content makesthe teacher an expert and concentrating on a student makes the teacher a caretaker of
the pedagogical relation. To concentrate on the relation between the student and the content or on
studying is, however, the core of ateacher’s profession.

A teacher’s didactics

The didactic relation viewed as ateacher’s rel ation to studying has some immediate consequences.
It is difficult to believe that the didactic relation could be universally organised or according to
certain technical rules. Each teacher is supposed to think and decide for him/herself how to handle
it. It follows that every teacher has adidactics of his’her own. This comes close to the concept of a
teacher’s practical theories (Elbaz, 1983) or a teacher’s pedagogical thinking (Kansanen, 1999).
Didactic models or textbooks may help but they do not remove from the teacher a personal
responsibility in making educational decisions.

A further aspect is the context of the didactic triangle. It has been claimed that wider societa
conditions are not taken sufficiently into consideration. Adolf Diesterweg suggested afourth factor
which he described as outer conditionsin the context of where the studentsareliving (cf. Klingberg,
1995, pp.84-85). Although it is true that the didactic triangle is an abstract construct it is always
situated in some context. The question is, how many of these outer conditions must be explicitly
stated and how many belong to that context where the triangle is situated. In school didactics the
instructiona processisawaysguided by some curriculum and relationsto larger societal determinants
are defined through it. If these societal conditions are emphasised it is natural that they will also
receive more attention.
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The development of research on general didactics has responded to the importance of considering
wider societal conditions with a concept of school pedagogy. It is aso a German peculiarity, like
didactics. It may be described in comparison with didactics. Glockel (1990, pp.322—-324) offersa
historical explanation of their differentiation. Didactics has devel oped as an essential part of general
pedagogy and teacher education. Almost al teaching took place in schools and school pedagogy
was central in didactics. Teaching isnowadays, however, abroader concept, al so taking place outside
schools and didacticsis not limited to schools. The same may be said of school pedagogy; it refers
to broader societal conditions. Didactics concentrates mainly on the individual and refers to
educational psychology and to the theory of teaching. School pedagogy is mainly interested in
organisational factorsand refersto educational sociology and to thetheory of school. When didactics
has its background in philosophy, school pedagogy is interested in political sciences. The most
important namesin didactics are Wolfgang Ratke and Johan Amos Comenius while the respective
names in school pedagogy are Johann Friedrich Herbart and Friedrich Schleiermacher. The
contemporary representatives, among others, are Hans Apel (1990; 1993) and Wolfgang Einsiedler
(1991). It must, however, be emphasised that most of the problems and themes of didactics and
school pedagogy are common.
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On central dimensions of teacher education —a Finnish per spective

Abstract

By necessity teacher education covers two dimensions. One is defined by the applied work that is
carried out by each teacher every day. Another is the knowledge formation that gives the
under standing of the nature of teachers' work. The latter dimension is expected to be founded on
scientific principles.

In many ways this dualistic nature of teacher education raises problems and difficulties regarding
what should be included. In our view, two principles should govern teacher education. Oneisthe
idea that teacher education isan academic scientific discipline, in the same senseasisvalid for the
education of medical doctors. The implications of this approach are that the foundations for the
education of student teachers must be scientifically secured and founded on scientific knowledge. It
also means that teacher education is a scientifically defined area where knowledge can be
accumulated. This contradictsto some extent the idea of apprenticeships, the master and apprentice
concept of teacher education. From this per spective, the question of what knowledge is needed in
teacher education and how knowledge can be accumulated is of central interest.

The second idea influencing teacher education, related to the one presented above, istheimportance
of scientific preparatory training given to each student teacher, resulting in research that is presented
inamaster thesis. Fromthisseveral implications can be drawn. Among these, the major importance
must be given to the students' knowledge formation and his/her ability to fulfil expectations as a
teacher in the future.

In our presentation the two principles presented above will befurther discussed and their implications
for the content of teacher education will be pointed out.

Background

Internationally, the strongest emphasis on teacher educationisto educate well qualified teachersfor
the educational system. Thismeansthat teacher education is seen asavocational training for students
who want to acquire competence for a specific profession. The magjor aim for teacher education is
then to educate students in the profession of being ateacher.

Thisaim isin many ways similar to the education of, for instance, medical doctors. The general
ideaisthat a student during his’her studies will acquire the competence necessary to carry out the
trade in an acceptable way. But, by contrast with another aim of medical education, internationally
teacher education does not offer such a scientific training that is basic to a profession. It is very
common that teacher training is not located in aunit at the heart of the university or is completely
removed from the university and independent from the university level of education. Thisislogical
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and reasonableif it isbelieved that the education of teachersisavocational training of studentsinto
a profession where scientific knowledge and the potential to understand, evaluate and carry out
scientific work is of lessimportance compared to other dimensions of the teachers’ work.

However the fact that the education of teachersis very often organised and viewed as vocational
training is not easily parallelled by the view that there is scientific knowledge to learn about the
teacher and his’her work. One obvious problem concerns the accumul ation of knowledge about the
area of teachers and teaching. If it is not considered a scientific discipline no methods, no theories
and no research will be developed or organized in a way which will allow that knowledge to be
acquired and research will seem to be ‘worthless’ to carry out.

Defining education from this perspective leads to the question about how to organize the education
of teachers to meet the functional needs present. This task has been the main academic problem
since the 1970s when Finnish teacher education was integrated with the university system and then
defined as a scientific discipline comparable in every respect with other more traditional academic
disciplines. In this chapter we therefore want to address i ssueswhich together can beregarded asan

outline of adidactics of teacher education.

Historical overview

In order to provide an understanding of the present state of Finnish teacher education we want to
briefly touch upon some general aspects of its history. The process of ‘universitization’ of Finnish
teacher education has progressed so that today almost every kind of teacher education isuniversity
linked in one way or in another.

Asin many European countries, initial teacher education for primary school teachers hasitsorigin
inaseminaristic tradition. For morethan acentury primary school teacherswere educated in seminars.
Inthe 1970steacher education for primary school teachers changed drastically and wasincorporated
into the university system. Initially primary school teacher education was not integrated into the
university degree system. But from the beginning of the 1980s primary school teacher education
became fully integrated and linked to a master’s degree.

Secondary teacher education was structurally, and from the point of view of the content, reorganized
during the same period as primary education. Secondary school teacher education has been rooted
in an academic tradition whereas teacher education has been carried out in specific training schools
outside the universities. During the 1970s the educational studies were transfered to universities
and to the established faculties of education. This means that subject matter studies are offered by
the different departments of the academic scientific disciplines, while the teacher education is
provided by the departments of teacher education at the faculties of education. The main part of the
courses are scientific studies in 1-3 subject areas. Usually the subject-matter studies offered by
departments of different subject areas are not connected to didactics or directly to school subjects.
According tothevalid legidationit is stipul ated that secondary teacher education shall comprise at
least 35 study weeks, of educational theory and practice (Myrskog, Sundqvist and Wenestam, 1992).

At onetime special needsteacher education was arranged in supplementary courses mainly adapted
for primary school teachers. Today, education for special needs teachers takes place in separate
departments of the faculties of education. The main subject areais special education. The structure
and duration of the study programissimilar to the primary school teacher education programme. It
is also possible to become ateacher for children with speecial needs by adding one year of studies
after finishing primary school teacher education.
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Pre-primary or pre-school teacher education has mainly been offered in nursery teacher colleges,
but since 1995 this education has been provided only at universities. Pre-school teacher education
is linked to a bachelor’s degree, which means that the studies will take about three years. In the
Finnish context the notion of pre-primary education means a systematic education and preparation
covering the ages until the year before children’s entrance into the comprehensive school. Pre-
primary education ismainly offered to 6-year-old children, traditionally in daycarefacilities, but to
some extent also integrated into the comprehensive schools. In this case pre-primary education
requires authorisation from the Ministry of Education. As in most other countries pre-primary
education is designed to support the parents in fostering their children and promoting personal
growth and learning. (Developmentsin Education 1992—-1994. Finland, 1994)

The picture of vocational education and vocational teacher education is more diverse than primary
and secondary teacher education. There are problems in separating vocational education from
vocationally oriented adult education and from vocational education asapart of in-servicetraining.
Depending on the content of its course a certain training programme may be characterized as
vocationa education, while it may be regarded institutionally as pre-service and/or as in-service
training.

The expansion of school based vocational education in Finland, as in many other countries, is
closely linked to the period of industrialization. Vocational schools were established according to
new needsin different fields, i.e. different branches of industry, agriculture, forestry, health, caring
etc. Teacher education was specialized and branch specific. This system existed with only dlight
changes until the 1970s. The overall tendency in the reform has been to homogenize the whole
structure of vocational education and as a consequence to integrate teacher education for different
vocational sectors. The educational preparation of vocational student teachers comprises, like
secondary school teacher education, 35 study weeks. In the Swedish part of the educational system
of Finland vocational teacher education is offered by Abo Akademi university (Hansén, 1996).

The present state of Finnish teacher education

Against this outline our attempt in this section is to highlight some central features characterizing
the present state of Finnish teacher education. Our main focus will be on primary school teacher
education because it is wholly provided by the departments of teacher education and educational
science is the main subject. In the first part of this section we will address the structure and the
content of the programme. In the second part we will draw attention to the emphasis laid on
educational science and educational research in the programme.

The structure and the content of teacher education —the case of Abo Akademi University

A central principle in Finnish departments of teacher education is the close relationship between
research and teaching. All departments offer basic university degree programmes aswell asdoctoral
programmes.

Post-graduate studies up to a master’s degree for primary and secondary school teacher students
have been an integrated part of the total study programme. The subject areafor the master’sthesis
of primary school teacher studentsis educational science (75 credit units, onecredit unit corresponds
to 1.5 ECT), whilethe subject areafor secondary school student teachersvariesandiscarried outin
different faculties and departments. In the main subject, in which the thesis has to be written, the
number of credit units has to be at least 55. A credit unit in Finnish universities is used for a
student’ s estimated average achievement in fulfilling theaim of acertain study unit such asacourse
or practice etc., which means that 40 hours of work corresponds to one credit unit.
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Departments of teacher education provide afull programme up to doctoral level. Every department
of teacher education carries out research projectseither individually or group based. Funding of the
projectsvaries. Theuniversitiesthemsel vesfinance some of the projectsand the Academy of Finland
finances others. Furthermore, there exist foundations, institutions and associ ations which al so support
research.

At the core of the teacher education programme is the teaching process, implying a range of
theoretically and practically oriented studies. During different phases of the programme various
aspects of the teaching process and the contextual conditions will occur cumulatively. Theoretical
and practically oriented studies are intertwined and many teacher educators, representing pedagogy,
the subject matter studies and schools are involved. Although in redlity there is afalse dichotomy
between thetwo phases of preparation, they areat least physically partly separated. Thetheoretically
oriented preparation takesmainly place at the departments of teacher education withintheuniversities.
The practically oriented preparation is mainly located in separate training schools, and to a minor
extent also in so called ‘field schools', i.e. regular schoolsin the school system.

Efforts to overcome the incompatibility between the two phases of preparation is a well known
problem in Finnish teacher education, asin many other similar educational systems—seefor instance
thereport from theinternational group on Danish vocational teacher education (Eval ueringscenteret,
1999). The authorities are well aguainted with the problem and the Ministry of Education has,
during 1997-1998, provided funding for several projectsamed at devel oping teaching practice and
making more connection between theory and practice. These projects are distributed among the
departments of teacher education at the Finnish universities (L etter from the Ministry of Education
25.3.1998). The intention is to elaborate practical preparation as an essential part of professional
development and its integration with the more theoretically oriented preparation.

In a project we have recently started at Abo Akademi University the aim is to strengthen the ties
between theoretically oriented coursesand practicein our training school. For instance when students
take courses in educational psychology the related practice is partly aimed at focusing on single
individuals in groups. Thus, student teachers are for instance collecting data by observing or
interviewing students in classrooms and subsequently compiling and analysing the material and
finally presenting their findings. During other courses student teachers may start by doing various
field studies, for instance following aheadteacher’s or ateacher’ swork, participating in schoolboard
meetings, meetings with parents etc. In this kind of inductive approach the theorizing will, in a
concrete way, derive from the experience gained. Lecturers at the department of teacher education
and lecturersinthetraining school aretogether responsiblefor the project, which hasmeant increasing
cooperation, new patterns of tension but also a deepening mutual understanding of each other’s
work.

The need for restructuring parts of the practically oriented preparation isalso pragmatically related
to the structural change in the comprehensive school and the division of labour between class
teachers and subject matter teachers. The administrative demarcation line between thelower (grades
1-6) and the upper (grades 7-9) stages will be eliminated. This change meansin practice that class
teacherscanwork inthe upper stages and the subject teachersinthelower stagesof the comprehensive
school under certain conditions (Education and Research 2000, 1996). The practically oriented
preparation has to be adjusted to the new situation.

The traditional content of practice, almost exclusively directed to teaching practice, has also been
questioned. Studies show (Gonnievan Amelswoort and Scheerens, 1996) that nearly half of teachers
working time consists of non-teaching activities such as school-based curriculum work, collective

TNTEE Publications Volume 2, Nr 1, October 1999



On central dimensions of teacher education — a Finnish perspective

planning, cooperation with parents, outdoor activitiesetc. Practical preparation aloneisnot considered
to provide theideal way for student teachersto face the reality of school work.

Anappropriately organized practice offers broad contact with thetotality of the elements constituting
school work. This means not only lesson planning and teaching, but also possibilities of exploring
new teaching strategies, participating inthe dynamicsof collaboration with colleagueswithin various
projects and with different actors and actor groups, like parents and local authorities, and tutoring
students with special needsand social problems. Student teachers also need to get opportunitiesfor
resolving social conflictsand become aquainted with externally localized factorsinfluencing pupils
and school work.

A scientifically based and a resear ch based teacher education

What is the meaning of the notions ‘scientifically based’” and ‘research based’ teacher education?
Teacher education in general has abandoned the concept of mainly relying on knowledge and skills
generated through experience. Thetradition of acorpus of knowledge, skillsand rules of action has
partly been replaced by ascientifically produced knowledge base for understanding and action. The
staff involved are expected to bewell versed in educational science and thus able to use educational
theories as guiding principles for practice. Student teachers' programmes are strictly built on
educational and neighbouring sciences.

While all western teacher education programmes would claim to be scientifically oriented Finnish
teacher education, in addition, also claims to be research based. What does this mean? Generally
speaking it meansthat both students and the staff are participating in doing research. Finnish teacher
education is not only oriented to educate staff and students to be wise consumers of educational
science. The kind of reflective thinking its teacher education is trying to promote starts from a
research based approach, which is designed to permeate teacher education as a whole (Kansanen,
1997).

For the staff this means getting actively involved in research projects and becoming an integrated
part of theresearch society. Sincethe beginning of the academic year 1998-99 the basisfor calculating
teachers’ working time has changed and is no longer strictly related to a fixed teaching load and
other teaching activities. The increased flexibility is aimed at enabling improved possibilities,
especially for lecturers, to combine teaching and research.

Students must have acquired approved competence in carrying out their own research in the area of
education. Students' research training progresses steadily from the very beginning of their teacher
training studiesuntil their final examination and isfully integratedin al courses. Thereare, however,
coursesdirectly focusing on research capability. Although we cannnot go into detail here, it may be
worthwhileto present ageneral outline of the coursesforming the core of the research training part
of the teacher education. One such course is called ‘Education as Science'. This course is at the
very beginning of the study program. Itsmajor aimis, of course, to give an overview of the scientific
basis for education.

For student teachers research based studies become explicit in two phases. The first phase (cum
laudelevel) contains coursesin research methodol ogy and writing an essay, comparabl e to something
like a bachelor’s thesis. The students meet more research oriented courses and assignments. The
demands are raised and the student is supposed to take an active part in various research preparation
tasks. A suite of basic courses directed at training the student in research methodology is offered to
the student at this level. They are initiated by a course labelled ‘Introduction to Research
Methodology’, which discusses general research methodology and how to conduct research.
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Furthermore, basic courses in quantitative and in qualitative metods are offered. The aim of these
coursesis, of course, to acquaint the student with very concrete ways of carrying out research and
the analysis of research data. The theoretical aspects of research methodology are also discussed.
This part of research training is aiming at making it possible for the student to carry out minor
research tasks. This phase occurs during the second and the third year of study.

Theam ison the one hand, to train studentsto collect and process datain a systematic way and, on
the other, to utilize research findings and to structure and compose an essay. The main responsibility
for thispart of the studiesrestsupon thelecturers. The essays are presented and evaluated in seminars.

The second phase (laudatur level) also consists of courses in research methodol ogy and writing of
amaster’sthesis, but at a more advanced level compared to the first phase. Students take a course
on the ‘Philosophy of Education’ and advanced courses in quantitative and qualitative research
methods meeting the standards set by the scientitific society. Besides being part of students' general
education into familiarity with scientific research, the courses a so support the student’sown research
work, which mostly includes gathering empirical data and analysis of the data. The research isa
part of the teacher education and must be completed in order to fulfil the requirements for the
degree. Theresearch work carried out by the student is subsequently presented asaMaster’sthesis.
Topics are chosen so that they fall very closely within the supervisor’s area of competence and
often they arein compl ete agreement with the supervisor’s own research. Professors supervise the
research carried out by students and have the main responsibility for thethesisand seminars, where
the students’ research isevalutaed by their peers. Students' own research istherefore supervised by
experienced researchers. The peer evaluation is organized according to the general principles that
govern al scientific work, asare the doctoral disputations, and isalso apart of the research training
programme.

When the thesisisfinally accepted by the responsible supervisor, the author is allowed to print and
bind it into a book which is presented to the examiner. The dean of the faculty then appoints two
official evaluators, who, independently of each other, write their reports on the scientific merits of
thethesis. Thesereportsare presented to the Faculty Board together with thethesisfor final approval.

The scale of marks used has eight levels; from laudatur (excellent) to improbatur (not accepted).
Some of the outstanding theses, that isthose receiving the highest mark, laudatur, may be accepted
for aLicentiate thesis. If astudent has received one of the three highest scores he/sheis eligible to
apply for doctoral studies.

Theresearch training formalized by writing the Master’ sthesisformsan essential part of the student
teachers’ programme during thefinal part of their studiesand isdirected towards preparing students
for critical thinking and for becoming capable of autonomous decision-making and thus prepares
them for action guided by gradually elaborated practical theory. Today, an essentia part of the
theses consists of empirical studies on various aspects of the educational field.

The underlying intention of this research education as a whole is to make an explicit demand on
studentsto acquire both knowledge about the scientific basisfor the education they are experiencing
and the basic skills necessary to carry out research. Literature for the coursesis chosen because of
its scientific merits related to its content. The goal is to include only such literature which can be
justified by its scientific qualities.

To be more precise, the aim of the research training isto help the student acquire an understanding
and away of reasoning about education in terms of its scientific qualities. That meansthat students
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learn how to discuss and argue by reference to scientific knowledge and do not simply rely on
everyday thinking and ‘magical’ or ‘mystical’ arguments.

Furthermore the aim is to educate students to be critical and sceptical until valid arguments are
presented. This means that during their education as teachers they are encouraged to discuss, and
not ssimply to accept, theissue that is presented to them but to ask for scientific evidence. Staff are
expected to encourage this behaviour athough it sometimes makes life very difficult for them. It
should be observed that teaching staff should have acquired at | east alicentiate degreein order to be
gualified to hold a permanent position at the department. Many of the faculty members are doctors
in philosophy or in education and are actively pursuing research in paralel with their teaching
duties.

Discussion

In our exposition we have discussed aspects on the present state of Finnish teacher education against
the background of abrief historical overview. The discussion has been limited to two characterizing
features. First, we have analysed the structure and the content of teacher education, by using teacher
education at Abo Akademi University as a case study. Second, the discussion has centered around
therelationship between ascientifically based and aresearch based teacher education. Together the
perspectives discussed have represented an outline for viewing a didactics of teacher education.

These two areas of characteristic features form the prerequisite for understanding Finnish teacher
education. The structure and content are aimed at supporting the emphasis on research. It follows
from the reasoning presented above, that it islogical to organize teacher educationin asimilar way
to that in which scientific disciplinesare organized. It isnecessary to view the education of teachers
in such a way that knowledge can be derived from it. This condition is met by defining teacher
education as ascientific discipline existing under the samerulesasany other discipline. That means
that teacher education is seen as an areaof knowledge from which information can be gathered and
analysed according to scientific principles. It also means that the knowledge obtained can be used
asthe scientific foundation for the education of the teachers.

The knowledge dimension constitutes accumulated understanding about being ateacher and doing
the work of ateacher. Thisisthe mgor area of interest for the education of student teachers into
professional teachers. But it must not be forgotten that a huge amount of important knowledge is
acquired through our experience as human beings and, later, from the professiona experience of
being a teacher. Everyday events, situations and problems that are not possible to list, or even
delimit from ordinary lifein school, form this experiential knowledge into a personal data base of
world knowledge, tapping innumerable areas of persona and professional competence. Without
any doubt thiskind of knowledge is closely related to teachers' general competence.

Another part of the knowledge dimension is, however, possible to delimit and to make the content
of systematic teaching. The knowledge concerned can be defined as ‘ documented knowledge'. In
order for thiskind of ‘frozen knowledge' to be part of the content of teacher education it must meet
certain criteriaof quality. It must be

1) secure, in the sense it cannot be of a casual nature
2) valid, that is knowledge that can be trusted to be true
3) possible to control and to investigate, in order to verify it.
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In the light of 1-3 above, knowledge must be possible to validate or refute. Thisleads to the basic
arguments for Finnish teacher education asit is offered at the Abo Akademi University.

Training student teachers as researchers means that they learn by their own experience how to
analyse and to evaluate knowledge. They learn at least the essentials of how to carry out research,
they discover research methods, difficulties and risks and they know how to read tables and graphs,
and so on. They are also educated in making use of scientific knowledge and information and
organizing their thinking in away that is scientifically acceptable and approved. This means that
they are able to approach information from various sources in a more critical way than if they
hadn’t acquired research experience.

Furthermore, the students are prepared to continue their studiesin different areas. They are also, if
their theses are evaluated as scientifically qualified, eligible for the doctoral programme. No extra
or overbridging courses are needed in such cases, taking time from the research training, as for
example in Swedish teacher education. Neither do the students have to turn to the university for
continuing their advanced level studiesin education.

It can be expected that in future teacher education will face even stronger emphasis on education as
a science, because of the increased distancing from past tradition — the seminaristic tradition. The
strengthened rel ationshi p between the economy of the university and the need for scientific production
will have an effect on the organization of students’ research, making it worthwhileto includeit as
part of the professional research output. Thus students' research, after being presented as master’s
theses, would be transformed into articles for publication in scientific journals. Since the research
carried out by students makes up avery large part of the total research output at the department this
would be avery sensible result.

In conclusion wewant to underline that we have not told the full story of Finnish teacher education.
The description representsreality but moreidedistically pictured, inaway which showstheintentions
behind the present concept of teacher education. Inthedaily trot Finnish teacher educationisfacing
many problemsrelated to the scientifically and research based approach. Several factorsare making
the development of the scientific approach to teacher education troublesome. Not every student
teacher perceives or accepts the intended benefits of writing a master’s thesis, for instance. Not
every teacher educator conducts research, nor seems to appreciate the principle of being a‘wise
consumer’ of educational research. The theory and practice by no means always meet each other in
theredlity.

Teacher education in Finland, with Abo Akademi university as the case study, has been described
and analysed from the point of view of educational science. It isnecessary, finaly, to point out that
the research based approach is not only restricted to specific courses in research methodology and
thesis writing. The teacher education programme as a whole is designed to integrate the research
cultureinto the practice. Itisevident that the context and origins of problems, prospects and measures
to be carried out can beinterpreted in different ways. ‘ Insider’ views, despite being subjective, will
be of valuein offering the opportunity of systematically comparing conditions of teacher education
in one country with those in other countries.
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Epistemologies, beliefs and conceptions of mathematics teaching
and learning: the theory, and what is manifested in mathematics
teachers work in England, France and Ger many

Abstract

Thispaper firstly explorestheissuesraised in theliterature concerning epistemologies, beliefsand
conceptions of mathematics and itsteaching and learning. Secondly, it analyses the waysin which
mathematics teachers classroom practices in England, France and Germany reflect teachers
beliefs and conception of mathematics and its teaching and learning. Drawing on a recent study of
mathematicsteachers work in England, France and Germany, the findings suggest that teachers
beliefs and conceptions are manifested in their practices and can be traced back to philosophical
traditions of the three countries, to epistemological and educational trends of mathematics and
mathematics education, and to personal constructions. It is suggested that teachers' pedagogical
stylesare a personal responseto a set of assumptions about the subject and itsteaching and learning,
to a set of educational and philosophical traditions, and to a set of institutional and societal
constraints. Thus, it is argued that teachers' pedagogies need to be analysed and understood in
terms of a larger cultural context and in relation to teachers conceptions and beliefs, and that a
lack of such understanding is likely to inhibit the process of change at all levels of the system.

Introduction

One's conceptions of what mathematics is affects one’s conception of how it should be presented.
One’'smanner of presenting it isan indication of what one believesto be most essential init. ... The
issue, then, is not, What is the best way to teach? But, What is mathematics really about? (Hersh
1986, p.13)

Thisquoteindicatesthat what teachers might consider to be desirableways of teaching and learning
of mathematics rests, to a large extent, on their epistemologies, beliefs and conceptions of
mathematics. Thom (1973) noted that ‘ all pedagogy, even scarcely coherent, rests on a philosophy
of mathematics' (p.204). This philosophy that every teacher constructs for him/herself islikely to
beinfluenced by the epistemol ogies of mathematics and mathematics education, and by each one's
beliefs and conceptions of mathematics and its teaching and learning.

The literature on teaching and learning has given attention to the conditional or situational factors
that shape or colour teachers' (and pupils’) educational experience in mathematics classrooms (for
example, Cole 1990). Within any country and educational community, these factors appear in many
forms (for example, physical resources), and they are recognised to beinfluential. Embedded in the
context arethevalues, beliefsand traditions of aparticular education system which may be manifested
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in adopted curricula, educational practices, in systemic features such as pupil organisation, in
expectations of students, parents, colleague teachers and administrators, for example.

Yet, many of the conditions that exert influence on human thought and practice within classrooms
are neither visible nor readily identifiable. Rather, these forces are the unseen, sometimes
‘unperceived’, and often unvoiced principles, philosophies and beliefs that unwittingly penetrate
the educational enterprise. For example, Lortie (1975) asserts that teachers' pedagogical practice,
in particular in the early stages of their professional lives, isto alarge extent influenced by their
own schooling years and during thousands of hours of an ‘apprenticeship of observation’ (Lortie
1975). It is likely that each country gives its teachers and students a different ‘ apprenticeship of
observation’, which isunderpinned by the educational trends and traditions of that particular country.
Thus, there exists acomplex relationship of forces with many sources of influence at work. One of
the quiet but powerful frameworksisthe epistemol ogical beliefsand conceptionsthat teachers (and
students) hold. Indeed, the community of educational researchersis becoming increasingly aware
of the potential impact that teachers’ beliefs about mathematical knowledge and education have on
their classroom practice (Ernest 1988), how they approach the subject they are teaching (Anders
and Evans 1994), and interact with their students (Lampert 1990).

In order to understand the complexities of the issue, but at the same time not to lose the rich details
of the research, we have chosen to look at the ways in which mathematics teachers' beliefs and
conceptions are manifested in educational practices in England, France and Germany. In the first
part of the paper epistemol ogies, beliefs and conceptions of mathematicsand itsteaching and learning
are discussed as the literature present them. This includes the distinctions and links between
epistemologies, beliefs and conceptions, and the main ideas reviewed from the literature. In the
second part the empirical data and results from the study of mathematics teachers’ work (Pepin
1997) are explored and discussed.

Epistemologies, teachers beliefs and conceptions

Epistemol ogy isgenerally concerned with ‘ the theory of knowledge’, especially thecritical study of
its validity, methods and scope (Hanks et al. 1986; Sierpinska and Lerman 1996). Because of the
close connection that exists between beliefs and knowledge, distinctions between them have been
difficult to identify and fuzzy (Scheffler 1965). Because it had been noted that teachers frequently
treat their beliefs as knowledge, thisled researchers who investigated teachers’ knowledge also to
consider teachers beliefs (Grossman et al., 1989). Indeed, some educationistshaveargued that itis
not useful for educational researchersto search for distinctions between knowledge and belief, but
rather to search for whether and how, if at all, teachers’ beliefs (or what they may take to be
knowledge) affect their practices (Thompson 1992). Mathematics educatorsare generally interested
in‘explaining the processes of growth of mathematical knowledge' and ‘in observing and explaining
the processes of mathematical discovery in the making, both in mathematicians and in students
(Sierpinskaand Lerman 1996). Ultimately, as practitioners, they areinterested in researching ways
of provoking such processes in teaching.

Nevertheless, for the argument in this paper it is important to briefly refer to the distinctions, if
there are, between beliefsand knowledge (as knowl edge are the basi sfor epistemol ogies). A common
stance among philosophers is that disputability is associated with beliefs; truth or certainty is
associated with knowledge (Scheffler 1965).

Thompson (1992) asserts that :
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fromatraditional epistemological perspective, a characteristic of knowledgeisgeneral agreement
about procedures for evaluating and judging its validity; knowledge must meet criteria involving
canons of evidence. Beliefs, on the other hand, are often held or justified for reasons that do not
meet those criteria, and, thus, are characterised by a lack of agreement over how they are to be
evaluated or judged. (p.130)

Nespor (1987) argues that:

Belief systems often include affective feelings and evaluations, vivid memories of personal
experiences, and assumptions about the existence of entities and alternative worlds, all of which
are simply not open to outside evaluation or critical examination in the same sense that the
components of knowledge systems are. (p.321)

However, over time, ‘old theories' are often replaced by ‘ new ones'. Indeed, within the philosophy
of science it is commonly accepted that what is referred to as ‘factual’ knowledge is dependent
upon current theories (L akatos 1976; Kuhn 1962). Thus, what may have been regarded asknowledge
at one time, may be judged as belief at a another time. Or, once-held beliefs may, in time, be
accepted as knowledge in the light of supporting evidence and theories. Thus, there is atemporal
quality of theories as canons of evidence (Sierpinskaand Lerman 1996). Furthermore, in education
there are co-existing and aternative theories that explain the processes in teaching and learning.
Thismay help to explain the difficulty of distinguishing between teachers' knowledge and beliefs.

Another point to makeisabout beliefsand belief systems. The notion of belief systemsisametaphor
for examining and describing how an individual’sbeliefsare organised (Green 1971). Assuch, they
can be concelved of asacognitive structure, and asdynamicin nature, thusrestructuring asindividuals
changeand evaluatetheir beliefsagainst their experiences. Green (1971) identified three dimensions
of belief systemsin theway in which they are related to one another. These dimensions are related
to, firstly, the notion that beliefs are not held in total independence of all other beliefs; secondly, to
the degree of conviction with which beliefs are held; and, thirdly, to the notion that beliefs are held
in clusters (in Thompson 1992).

In addition, there isthe notion of conceptions. Thisis seen here asamore general mental structure,
encompassing beliefs, meanings, concepts, for example (Thompson 1992). Thus, though the
distinction between conceptions and beliefs might not be distinguishably important, it will be more
‘natural’ at times to refer to teachers conceptions of mathematics (as a discipline) than to speak
about their beliefs about mathematics.

Philosophical traditions

Whilst acknowledging the influence of epistemologies, beliefs and conceptions of mathematics
and itsteaching and learning, there are other powerful influencesthat underpin, arguably, teachers
work. These influences stem from the country’s philosophical school knowledge traditions. They
permeate and underlie the individual national systems and influence, to a greater or lesser extent,
teachers' thinking and decision-making and thus their pedagogies (principles and practices) in
English, French and German classrooms (Pepin 1997). I n this section the underpinning educational
traditions of England, France and Germany (McLean 1990) are briefly explained.

The main underpinning philosophy of the English education system ishumanism, with itsassociated
principles of individualism and morality, amongst others. English education is said to be child-
centred and individualistic, and the interaction between teacher and pupil is greatly emphasised.
With respect to morality, there was (and is) the belief that education (originally only for the elite)
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should devel op qualities such asfairnessand integrity, and teachers havetraditionally had apastoral
as well as an academic function. The teacher has traditionally been responsible not only for the
academic but also for the moral devel opment of the child. Thus, individualism and the moral purpose
of education are two of the traditional signposts for the philosophical underpinning of the English
education system. One of the claims about humanism isthat it isanti-rational and that England has
in the past given ‘little weight in education to rational, methodical and systematic knowledge
objectives (Holmes and McLean 1989). This can be understood in the light of the philosophy of
humanism which assumes that to acquire knowledge is not alogical, sequential and standardised
process, as rationalists would claim, but that learning is regarded as ‘intuitive’. The acquisition of
knowledge was the outcome of the interaction between the inherent qualities of the learner and
different materials appropriate to the student’s development. Therefore, the content of education
should be selected in the light of individual differences.

There are two features in the philosophy of French education which help in understanding the
system and the practices of those who work withinit. Firstly, Franceis seen as one of the heartlands
of encyclopaedism, withitsmain principlesof rationality and universality, and the associated principle
of égalité, transforming society in the interests of the majority of its members. The principle of
rationality encourages the teaching of subjects which are perceived to encourage the devel opment
of rational faculties (for example, mathematics). The principle of universality means that students
study broadly the same curriculum (at broadly the same time). The associated egalitarian views
aspireto remove socia inequalitiesthrough education and promote equal opportunitiesfor al pupils.
Secondly, the principle of laicité traditionally leaves the social and moral education for the home
environment, whereas intellectual and academic work is expected to be placed in school. Thus
traditionally, teachers have been responsible for the academic devel opment of the child, the parents
and the church for their moral development. However, this has been changing in the sense that
changesin the social role of families have transferred a socialising function to schools.

Germany espouses mainly humanistic views, based on Humboldt’'s ideal of humanism, combined
with naturalistic tendencies. Humboldt’s concept of Bildung searches for ‘rational understanding’
of the order of the natural world. It incorporates encyclopaedic rationalism as well as humanist
moralism, and basically promotesthe unity of academic knowledge and moral education. Therefore,
teachers have traditionally held the two functions, that of academic specialist and, possibly to a
lesser extent, that of moral educator. However, the humanist rationale was never allowed to avoid
the importance of the study of mathematics and science subjects. The naturalistic view, in the
German sense, combines the child-centred approaches with the work-orientated. The *wholeness
of education emphasised the belief that educative experiences are not necessarily intellectual. In
Germany thereisthe cultura view that every occupation hasdignity and that work of every occupation
should be carried out with maximum commitment and thoroughness.

Epistemologies of mathematics education

Whilst it is recognised that epistemologies of mathematics had an important influence on
epistemol ogies of mathematics education, in this paper they are left largely untouched. However,
because of their influence on mathematics education, there are some important works that have to
be mentioned. For example, in France works of Brunschwicg (1912) and Poincaré (1908) were
important influences for the works of Bachelard (1938), Piaget (1972) and Dieudonné (1992).
Dieudonné, one of the founders of the Bourbaki group, viewed mathematics as aunified whole, in
which the meaning and significance of every part is a function of the role it plays in this whole.
These ideas found their way into mathematics education at large in the sixties in the ‘Modern
maths' reforms (see Moon 1986).
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Theworks of Wittgenstein (1974) and L akatos (1976) al so influenced mathemati cs education, perhaps
unintentionally, in the sense that heuristicswere, so they claim, the essence of mathematics, not the
outcomes. Previously, mathematics was identified as a particular body of knowledge, a subset of
which is deemed appropriate for school students and a somewhat larger subset for those who may
go into higher education. The move to heuristics, which regards the doing of mathematics as the
pivotal characteristic of the subject (rather than its content) encouraged problem solving and
investigational work asamajor focus of school mathematics sincethe 1970s. Thismanifested itself
by the growth of problem solving and investigational activitiesin schools by teachersin such groups
asthe Association of Teachersof Mathematics (ATM) inthe UK. Asan approach to the teaching of
mathematics it was established by academics such as Mason et al. (1984), and as a view of
mathematical knowledge by writers such as Lerman (1986), or Ernest (1991), for example.

Turning to epistemologies of mathematics education, there is a basic difference in the viewpoint
(compared to the epistemology of mathematics), because mathematics education deals not only
with the possible worlds of mathematicsitself (as subject matter) but also with the actual minds of
students and teachers, which are embedded in a socially complex world of the nation’s education
system and the educational institution. Whilst the theories of mathematical knowledge belongto an
established science, mathematics education wasin need of ageneric epistemology and theory of its
field of scientific enquiry. These needs arereflected in theinterpretations that mathematics educators
and researchers have been making of Piaget’s constructivist epistemol ogy, and other epistemol ogical
views. In the following sections we shall review some of those interpretations.

Therearebasically four directionsthat hel p usto understand thefield: psychometrics; constructivism;
socio-cultural views; and interactionist views. A fifth field could be the French didactique.

Psychometrics

Historically, beforethe 1960samost al educational research waswithin the discipline of psychol ogy.
In mathemati cs education and within this psychometric paradigm, pupilswere considered to possess
differing amounts of anumber of traits (different ‘ abilities’) whichin turn allowed pupils intelligence
to be measured by testing (Spearman 1972). A radical change took place between 1950 and 1970
when Piaget’s work was trandlated into English. The effect was particularly strong in mathematics
education, because some of hisworks focused on logical and mathematical thinking (Piaget 1952).
Thisshifted the focusfrom psychometricsto developmental cognitive psychology (although strictly
speaking, and Piaget himself admitted to it, hiswork was in the area of generic epistemology (of
mathematics) rather than educational psychology or mathematics education). In Britain there were
anumber of profound changes within teacher education, and subsequent curriculum changes (for
example, Nuffield Mathematics Project), which led to changes in how mathematics was presented
first in primary schools, and later in secondary schools.

Constructivism

From the constructivist point of view, there are no direct connections between teaching and learning,
sincetheteacher’sknowledge cannot be conveyed to the students, the teacher’ smind isinaccessible
to the students and vice versa. This supports the notion that pupils actively construct their own
learning through assimilation and accommodation of cognitive structures, a process which is
influenced by the experiences of the pupil, but is dependent upon whether the existing nature of
structuresis such as to allow the concepts to be acquired. Within constructivism some now nearly
independent strands have developed: social constructivism; and radical constructivism.

Social constructivists argue for a process of enculturation, separate from and in addition to the
child’sconstructions. Cobb (1989) claimsthat children’s mathematical constructionsare profoundly
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influenced’ by social and cultural conditions. Bauersfeld (1995) suggests that ‘the core part of
school mathematics enculturation comes into effect on the meta-level and is‘learned’ indirectly’.
Vygotsky a so focused ontheroleof languagein learning, thusintroducing thedisciplineof linguistics
and mathematical communication into mathematics education research (see for example, Pimm
1987, Durkin and Shire 1991). Vygotsky’s work is further discussed under ‘ socio-cultural views
(see below).

For radical constructivists, thefirst principle isthat the teacher recognisesthat s’/heis not teaching
students about mathematics, s’/heis‘teaching them how to develop their cognition’ (Confrey 1990,
p.110), and that heis‘alearner in the activity of teaching’ (Steffe and D’ Ambrosio 1995, p.146).
Thus, and asvon Glasersfeld put it, teaching is* atask of inferring model s of the students' conceptual
constructs and then generating hypotheses as to how the students could be given the opportunity to
modify their structures so that they lead to mathematical actionsthat might be considered compatible
with theinstructor’s expectations and goals’ (von Glasersfeld 1990, p.34). At thelevel of groups of
students, Steffeand D’ Ambrosio (1995) describe constructivist teaching asinteracting with students
in alearning space whose design is based, at least in part, on a working knowledge of students
mathematics. This learning space consists of three elements: the posing of situations; the
encouragement of reflection; and interactive mathematical communication.

Socio-cultural views

Thislabel isgiven to theories which espouse the view that theindividual is situated within cultures
and socia situations such that it makes no sense to speak of the individual or of knowledge unless
seen through context or activity. Knowledge is cultural knowledge taken as socially produced,
bound up with social values and socially regulated. Referring back to the epistemologies of
mathematics, itisonly relatively recently, and following L akatos (1976), that mathematics has been
accepted, not as a universal body of knowledge independent of local cultures, but asitself asocial
construction (see also a comprehensive review of differing ideologies in the philosophy of
mathematics by Ernest 1991).

There has been growing interest in and focus on the socia context of the mathematics classroom
(for example, Bishop 1988; Keitel 1989; Lerman 1994). What isof current interest isamove away
from the identification of socia factors as the realm of the affective to a concern with the part that
the social and cultural environment plays as a whole in the development of the child. In terms of
knowledge this moves away from ‘knowledge a priori’, and also away from ‘knowledge as it is
individually constructed’ to ‘ knowledge associally constructed and justified’ (Sierpinskaand Lerman
1996). Lave (1988) devel oped anotion of knowledge-in-action in contrast to acognitive perspective,
and located mathematicsin various contextsin which people act (everyday and workplace situations),
but she did not engage in any depth with pedagogical issues. Vygotsky, on the other hand, was
centrally concerned with learning (and teaching). Being influenced by Marxist theories, heregarded
consciousness (and thus the individuals who compose it) as a product of time and space, and in
particular of one’s cultural situation. Vygotsky’s concern was with the nature of consciousness and
its development. For him, communication drove consciousness, and the process of learning was
integral to communication. The psychology of theindividual, consciousness, isformed through the
mediation of tools, which are in themselves expressions of the socio-historical-cultural situation.
This brings subject and object together, and new knowledge and knowledge structures lead to a
shift of the ‘world’.

Vygotsky (1978) identified the * zone of proximal development’ which is the difference between
what a child can do on her/his own and what s/he can do with the aid of a more experienced peer/
adult/teacher. The child is assisted through a process which liesin the student’s ‘ zone of proximal
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development’ until thescaffolding’ can beremoved and the child can act done. Thisisafundamental
shift in the sense that al learning is viewed as taking place with others. The theory that ‘learning
leads development’ standsin direct contrast to the writings of Piaget for whom development, inthe
form of the child’s stages of development, led learning. Whilst the Piagetian model is based on the
‘lonelearner’, the learners construct their own understanding, social constructivism claimsthat the
role of the teacher (or parent/peer) iscrucia in ‘scaffolding’ the learning.

Another fundamental feature of Vygotsky’stheorieswasthe process of internalisation. ‘ The process
of internalisation is not the transferral of an external to an ... internal plane of consciousness, it is
the process in which this plane is formed’ (Leont’ev 1981, p.57). Thus, there is unification of
teaching and learning.

| nteractionist views

In this paradigm interactions are not regarded as mere auxiliary and hel pful factors of development,
but interactions and devel opment are seen as inseparable. The focus of study is not the individual
but interactions between individuals within a culture (Bruner 1985). Language (and ‘languaging’)
becomes very important, which is seen as the ‘active moulder of experience’ and not a ‘ passive
mirror of reality’ (Bauersfeld 1995). Wittgenstein is often quoted saying that * speaking of language
is... aformof life' (cited in Bauersfeld 1995).

For an interactionist mathematics educator, learning isnot just an endeavour of theindividua mind
trying to adapt to an environment, nor can it be reduced to a process of enculturation into a pre-
established culture. In the mathematics classroom, the individual construction of meanings takes
place in interaction with the culture of the classroom while at the same time it contributes to the
constitution of this culture (Cobb and Bauersfeld 1995, p.9). This property is caled ‘reflexivity’
which is quite central to interactionist approaches.

In this approach meanings are elaborated through negotiations whereby the group comesto agree
on certain conventions in the interpretation of signs, situations, and behaviours. Through this
interaction, theindividual contributions may add up to something nobody in particular has thought
about and anticipated (Voigt 1995). An important issue is that people learn indirectly, through
participating in a culture and its discursive practices. For example, pupils learn what counts as
mathematical thinking by observing what is addressed and what kind of solutions are distinguished
by the teacher and other students as‘simple’ or ‘ non-acceptable’.

Theview on languageisdifferent from the previously discussed paradigms. For Piaget, languageis
an expression of thought, for Vygotsky amedium of cultural transmission. Interactionism ceasesto
see language as a separate object (tool) that can be used for one purpose or another, but they regard
language ascreating aredlity, ‘languaging’ (Bauersfeld 1995). Relating to this, mathematicsis seen
a specia type of discourse, where discourse is interpreted as ‘language-in-action’, a ‘vehicle for
doing things with and to others' (Bruner 1985). Thus, mathematics becomes a way of seeing the
world and thinking about it.

Moreover, the process of construction of knowledge is based on interpretations that have their
source not in the individual alone but in his/her interpretation with others within a culture.
Constructivismisthe point of view of theindividual as he makes sense of theworld, interactionism
isthe point of view of an observer of the social life, and looks at people sharing meaning and at the
functioning of language as it creates meanings. For Bauersfeld, and according to interactionism,
meanings are generated neither by the individual minds nor are they attributed to some historically
founded ‘ collective mind’ of a society, but they are continually constituted in interactions whose
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patterned character accountsfor therelative stability of cultures. Bauersfeld (1995), in rehabilitating
some of the‘old-fashioned’ valuesin education, has stressed the role of the quality of the culturein
which onelivesfor personal upbringing. Heremindsresearchersthat imitativelearning ‘ isthe most
common form of learning in aculture’ (p.283). Thus, therole of the teacher becomes paramount in
the educational process.

French ‘Didactique’

Since the mid-seventies mathematics educators have devoted much time in their work on the
epistemol ogy of mathematics education and on the nature of that knowledge involved in mathematics
education. French research on ‘ didactique des mathématiques', the issue of preparing mathematics
for students, can be broadly divided into two not independent but nonethel ess distinct theoretical
fields: thefield of ‘didactical transposition’ developed by Chevellard (1991, 1992); and the theory
of ‘didactical situations' initiated by Brousseau (1986).

Thetheory of didactical transposition concentrates on the analysis of those processesthat are based
onreference knowledge, in particular the processesinvolved when transposing ‘ scholarly knowledge’
(savoir savant) to that of ‘taught knowledge' (savoir enseigné). It is assumed that there exists some
identifiable knowledge called ‘ savoir savant mathématique’, against which the mathematics taught
in schools could be judged or ‘legitimised’. Another assumption of didactic transposition is that
what istaught will ultimately be learnt by students, and that there is some expert knowledge. These
notions are foreign from a constructivist point of view, in the sense that there is no knowledge
existing outside individuals' minds, and thus no distinction between expert and novice knowledge.
There has been much criticism of the vagueness of the notion of ‘ savoir savant’ (Freudenthal 1986),
which created a response to it. It is argued that society recognises the existence of a group of
professionals who produce knowledge which is considered as ‘knowledgeable’ (savant). More
recently Chevellard (1991) looked at relations between the social practice of research in mathematics
and social practice of institutionalised teaching and learning of mathematics at school. He
subsequently extended his theory and assumed that al knowledge is knowledge of an institution.

Brousseau's (1986) theory, the theory of didactical situations, is situated at a more local level. It
aims to model teaching situations so that they can be devel oped and managed in a controlled way.
At the basis of thistheory isthe assumption that * knowl edge exists and makes sensefor the cognising
subjectsonly becauseit represents an optimal solutioninasystem of constraints' (p.368). According
to Artigue (1994) it isbased on aconstructivist approach and operates on the principle that knowledge
Is constructed through adaptation to an environment that appears problematic to the student. Von
Glasersfeld (1995) writes:

Fromthe constructivist perspective, as Piaget stressed, knowing isan adaptive activity. Thismeans
that one should think of knowledge as a kind of compendium of concepts and actions that one has
found to be successful, given the purposes one hasin mind. (p.7)

Brousseau’ stheory aimsto becomeatheory for the control of teaching situationsin their relationship
with the production of mathematical knowledge. The didactic systems are therefore made up of
three mutually interacting components: theteacher, the student, the knowledge. Theaimisto develop
the conceptual and methodological means to control the interacting phenomena and their relation
to the construction and functioning of mathematical knowledge in students.

The basic assumption of Brousseau’s theory of situationsis that knowledge constructed or used in
a situation is defined by the constraints of this situation, and that, therefore, by creating certain
artificial constraintsthe teacher isableto provoke studentsto construct a certain type of knowledge.
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Teachers' beliefsand conceptions
In response to the question ‘What is mathematics? Hersh (1986) offers the following answer:

Mathematics deal s with ideas. Not pencil marks or chalk marks, not physical triangles or physical
sets, but ideas (which may be represented or suggested by physical objects). What are the main
properties of mathematical activity or mathematical knowledge, as known to all of us from daily
experience? (1) Mathematical objectsareinvented or created by humans. (2) They are created, not
arbitrarily, but arise from activity with already existing mathematical objects, and from the needs
of science and daily life. (3) Once created, mathematical objects have properties which are well-
determined, which we may have great difficulty discovering, but which are possessed independently
of our knowledge of them. (pp.22—23)

Hersh here adopts the idea of the practising mathematician and, in line with other philosophers
such as Lakatos (1986), challenges the basic assumption that mathematical knowledge is a priori
andinfallible. An assumption underlying Hersh’sview of mathematicsisthat knowing mathematics
is making mathematics, its creative activities and processes. Thisview of mathematicsis reflected
in documents such as The Cockcroft Report (Committee of Inquiry into the Teaching of Mathematics
in Schools, 1983) in England, for example. The conception of mathematicsteaching that isreflected
in thisdocument isoneinwhich students engage in purposeful activitiesthat grow out of aproblem
situation, requiring reasoning and creative thinking, gathering and applying information, discovering,
inventing, and communicating ideas, and testing those ideas through critical reflection and
argumentation. Thisview of mathematicsteachingisin sharp contrast to alternative viewsinwhich
the mastery of concepts and proceduresisthe ultimate goal of instruction, athough it does not deny
the value of concepts and procedures in the mathematics curriculum. The National Council of
Teachers of Mathematics (NCTM, 1989) writes that ‘instruction should persistently emphasise
“doing” rather than “knowing that”’ (p.7).

The nature of teachers' beliefs about the mathematics and its teaching and learning, as well asthe
influence of those beliefs on teachers classroom practices, are relatively new areas of study. A
number of studies in mathematics education (for example, Lerman 1983; Thompson, 1984) have
suggested that teachers beliefs about mathematics and its teaching and learning significantly
influence the ‘modelling’ of teachers’ characteristic pedagogies. Ernest (1988) noted that among
the key elements that influence teachers’ practices, three are most influential: (1) teachers system
of beliefs concerning mathematics and itsteaching and learning; (2) the social context of theteaching
situation (constraints, opportunities, etc.); (3) teachers' level of reflection (p.1). He contends that
the research literature on mathematics teachers beliefs indicate that teachers' approaches to
mathematicsteaching depend basically on their systemsof beliefs (in particular on their conceptions
of the nature of mathematics) and on their mental models of teaching and learning mathematics.

Thompson (1992) views a teacher’s conception of the nature of mathematics as ‘that teacher’s
conscious or subconscious beliefs, concepts, meanings, rules, mental images, and preferences
concerning the discipline of mathematics' (p.132), which constitute the rudiments of a philosophy
of mathematics. Ernest (1988) distinguished three conceptions of mathematics:

First of all, there is a dynamic, problem-driven view of mathematics as a continually expanding
field of human creation and invention, in which patterns are generated and then distilled into
knowledge. Thus, mathematics is a process of enquiry and coming to know, adding to the sum of
knowledge. Mathematicsisnot a finished product, for itsresultsremain opento revision (the problem-
solving view).

TNTEE Publications Volume 2, Nr 1, October 1999

135



136

Epistemologies, beliefs and conceptions of mathematics teaching and learning

Secondly, there is the view of mathematics as a static but unified body of knowledge, a crystalline
realm of interconnecting structures and truths, bound together by filaments of logic and meaning.
Thus, mathematicsis monalith, a static immutable product. Mathematicsis discovered, not created
(the Platonist view).

Thirdly, there is the view that mathematics, like a bag of tools, is made up of an accumulation of
facts, rules and skills to be used by the trained artisan skilfully in the pursuance of some external
end. Thus, mathematics is a set of unrelated but utilitarian rules and facts (the instrumentalist
view). (p.10)

Lerman (1983) identified two alternative conceptions of the nature of mathematics, which he named
‘absolutist’ and fallibilist’, and which, according to him, correspond to two competing schools of
thought in the philosophy of mathematics: Euclidean and Quasi-empirical (Lakatos 1978). From
the absol utist perspective, mathematicsisbased on universal and ‘true’ foundations, and assuchis
‘the paradigm of knowledge, certain, absolute, value-free, and abstract’. From the fallibilist
perspective mathematics devel ops through conjectures, proofs and refutations, and uncertainty is
inherent in the discipline (Lerman 1983). There are obvious parallels between Lerman’s absol utist
and fallibilist views and Ernest’s platonic and problem-solving views.

Skemp (1978) proposed that two conceptions of mathematics account for sharp differences in
classroom practices and emphases: ‘relational mathematics' and ‘instructional mathematics'.
According to Skemp, instrumental knowledge of mathematics is knowledge of a set of ‘fixed’
plans for performing mathematical tasks (step-by-step procedure), whereas relational knowledge
of mathematicsis characterised by the possession of conceptual structures that enable the teacher/
pupil to construct severa plans for performing a given task.

Teachers conception of mathematicsteaching and learning

Whilst differences in teachers' conceptions of mathematics appear to be related to differencesin
their views about mathematics teaching, teachers’ conceptions of mathematics teaching are also
likely to reflect their views of how students learn mathematics and of students' mathematical
knowledge (Carpenter et al. 1988). There seemsto bealogical, natural connection between teachers
teaching ‘models’ and their underlying theories of how students learn mathematics. However, the
literature claims that for most teachers the two have not developed into a coherent theory of
instruction. Clark (1988) suggested that conceptions of teaching and learning tend to be eclectic
collectionsof beliefsand viewsthat appear to be moretheresult of their yearsof classroom experience
than any type of formal approach. He says.

Research on teacher thinking has documented the fact that teachers develop and hold implicit
theories about their students..., about the subject matter that they teach ... and about their roles
and responsibilities and how they should act ... These implicit theories are not neat and complete
reproductions of the educational psychology found in textbooks or lecture notes. Rather, teachers
implicit theories tend to be eclectic aggregations of cause-effect propositions from many sources,
rules of thumb, generalisations drawn from personal experience, beliefs, values, biases, and
prejudices. (p.6)

In studying the source of teachers’ beliefs about teaching and learning, it has been noted that those
beliefs are, to alarge extent, formed during teachers schooling years and are shaped by their own
experience as pupils. Teachers have spent thousands of hoursin an ‘ apprenticeship of observation’
(Lortie, 1975) which is likely to lead to the development of a body of values, commitments,
orientations and practices. The literature suggests that these established values and orientations
persist despite the efforts of training institutions (Lacey 1977; Haggarty 1995).
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In terms of models of mathematicsteaching, Kuhsand Ball (1986) identified * at least four dominant

distinctive views of how mathematics should be taught’:

1. Learner-focused: mathematics teaching that focuses on the learner’s personal construction of
mathematical knowledge;

2. Content-focused with an emphasis on conceptual under standing: mathematics teaching that is
driven by the content itself but emphasises conceptual understanding;

3. Content-focused with an emphasis on performance: mathematics teaching that emphasises
student performance and mastery of mathematical rules and procedures; and

4. Classroom-focused: mathemati csteaching based on knowledge about effective classrooms. (p.2)

The learner-focused view of mathematics teaching is underpinned by a constructivist view of
mathematics learning (von Glasersfeld 1987). From this perspective of teaching, the teacher is
viewed asfacilitator and stimulator of pupil learning. Studentsare ultimately responsiblefor judging
the appropriateness of their own ideas. The content-focused with emphasis on under standing isthe
view that follows from the Platonic view (Ernest 1988) of the nature of mathematics. Thisview of
teaching emphasises students’ understanding of the logical relations among various mathematical
ideas and the concepts and logic underlying mathematical procedures. In this model the content is
organised according to the structure of mathematics, and students’ ideasand interestsare of secondary
importance. The content-focused view with emphasis on performance is described by some (for
example, Brownell 1935) as‘drill theory’. Thisview would follow from theinstrumentalist view of
the nature of mathematics, and the content is organi sed according to ahierarchy of skillsand concepts.
From this perspective, the role of the teacher isto demonstrate, explain and present the content in
an expository style, and that of the pupilsto listen, participate and do exercisesthat have been set by
the teacher. Central to the fourth view isthe notion that classroom activity must be well-structured
and efficiently organised. The assumption here is that students learn best when the lessons are
clearly structured and the teacher follows principles of effective instruction.

Ernest (1991) identified five categories of educational ideologies of mathematics education:
‘industrial trainer’; ‘technological pragmatist’; ‘old humanist’; ‘ progressive educator’ ; and ‘ public
educator’. Briefly, for the ‘industrial trainer’ mathematics is a ‘clear body of knowledge and
techniques' . Hig/her theory of mathematicsteaching isauthoritative and teaching isseen as* passing
on a body of knowledge' (Lawlor 1988, p.9, in Ernest, 1991). According to the ‘technological
pragmatist’'s ideology of mathematics education, knowledge has two parts. pure mathematical
skills, procedures and facts; and applications and uses of mathematics. The theory of mathematics
learning associated with thistheory is comparabl e to an apprenticeship in the sense that knowledge
and skills are acquired through practical experience. The ‘old humanist’ regards mathematics as a
‘pure, hierarchically structured’ body of objective knowledge. Theteacher’sroleisthat of ‘lecturer
and explainer’, communicating the structure of mathematics meaningfully. Within the theory of the
educational ideology of the ‘progressive mathematics educator’, mathematics is ‘a vehicle for
developing the whole child’, where the emphasisis not the curriculum but the child. Ernest asserts
that ‘the process of mathematical problem-solving and investigating, such as generalising,
conjecturing ... figure more prominently than specification of mathematical content. The teaching
of the subject consists of encouragement, facilitation, and the arrangement of carefully structured
situationsfor investigation. For the* public educator’, school mathematics must reflect mathematics
asasocia construction, and therefore not be seen asalienated from the student’ sworld. Mathematical
knowledge is expected to provide * an understanding of and power over both the abstract structures
of knowledge and culture, and the mathematised institutions of social and political reality’. The
teaching of mathematics includes a number of components:

1. ‘Genuine discussion, both student-student and student-teacher, since learning is the socia
construction of meaning;
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2. Co-operative groupwork, project work and problem solving, for confidence, engagement and
mastery;

3. Autonomous projects, exploration, problem posing and investigative work, for creativity ...
and engagement through personal relevance;

4. Learner questioning of course content, pedagogy and modes of assessment used, for critical
thinking; and

5. Socialy relevant materials, projects and topics, including race, gender and mathematics, for
social engagement and empowerment.” (pp.208, 209, Ernest 1991)

Relationship between beliefs about teaching and instructional practice

The literature suggests that teachers conceptions of teaching and learning mathematics are not
related in a simple cause-and-effect way to their instructional practices. The relationship is not a
simple one. Yet, an assumption that appearsto underlie many investigationsisthat the relationship
isone of linear causality, where first come the beliefs and then follows the practice. The literature
suggests that the relationship is more complex, involving a give and take between beliefs and
experience and thusisdialectical in nature. (Thompson 1992). There exists acomplex relationship
with many sources of influences at work. For example, one such source is the social context in
which mathematics teaching takes place. Embedded in this context are the values, beliefs and
expectations of students, parents, colleague teachers and administrators, perhaps the adopted
curriculum, the educational practices of assessment and pupil organisation, and the values and
philosophical leanings of the educational system at large.

Findings

The research that forms the basis of the empirical work reported in this paper (Pepin 1997) sought
to develop an understanding of mathematics teachers’ work at secondary level in three European
countries. England, France and Germany. The original question underlying the study was whether
it would be possible for mathematics teachers at secondary level in England, France and Germany
to work in a country other than their own (Pepin, 1999b). Twelve mathematics teachers, four in
each country, were ‘ shadowed’ for two weeks each, in order to develop an understanding of their
beliefs concerning teaching and learning, and their classroom practices. The work was carried out
within the framework of an ethnographic approach, in combination with stimulated recall, in order
to explore the context in which teachers were working; and how they conceived of and carried out
their tasks in schools. Five theoretical conclusions were generated from the study. Those theories
were concerned with commonalities amongst mathematics teachers in the three countries; with the
influenceof cultural educational traditionsonteachers pedagogies (Pepin, 1999a); with theinfluence
of varying ranges of teachers' tasksand responsibilities on their beliefs and practices (Pepin 1998);
with termsand conditions under which teacherswork with respect to peoplein the wider community;
and with the influence of teachers' different beliefs about mathematics on their practices.

Thelatter theoretical conclusionisthefocusof this paper. Firstly, findings on teachers' perceptions
of the nature of mathematics are discussed. Secondly, it is argued that teachers beliefs and
conceptions of mathematics and its teaching and learning are manifested in their practices, and the
practices encouraged in textbooks.

Per ceptions of mathematics

Not all teachers chose to talk about the nature of mathematicsin an explicit way. Some explained
their views on mathematical reasoning, rigorous proof and mathematical expressions, whichinturn
gavetheresearcher indicationsof their beliefsand conceptions concerning the nature of mathematics.
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There were three lines of perception about the nature of mathematics. mathematics as a tool; as
‘training the mind’ with itslogic; and as a criterion for selection.

Most teachers who chose to comment on the nature of mathematics explicitly saw it as atool or
utensi| (at the 11-16 age level). Some English teachers pointed to the ‘ skill side’, mathematicsasa
tool for other subjects, which was aso reiterated by German and French colleagues.

From what teachers mentioned concerning mathematical reasoning, it was clear that they also
acknowledged the more transcendent nature of it (‘training of the mind’) and that it had a high
priority intheir view. German and, more particularly French, teachersfelt that logic wasthe principal
element of mathematics, and their classroom practice reflected these beliefs. In England, curiousdly,
there were inconsi stencies between what English teachers said and what they did in the classroom.
Although English teacherstalked about |ogic and reasoning quite extensively, they rarely practised
itintheir classrooms. The English teachers all mentioned logic and reasoning, the development of
the mind through logical ways of thinking, as part of the nature of mathematics. Thiswassurprising
to the researcher, because in none of the lessons observed did the researcher see an emphasis on
logical reasoning. Teachers seemed to assume that logical skills would be learnt from activities,
such as investigations where reasoning was asked. Furthermore, the researcher speculates that
teachers were interested in results (the piece of course work) and not in the process of how pupils
discovered, investigated or their reasoning. For example, when commenting on course work and
investigations, one teacher explained that pupils did their investigations (investigational tasks for
course work) ‘under exam conditions'. In her opinion it was ‘nicely organised’, it was ‘cut and
dried’ and ‘finished’ within areasonable time.

Thissuggested that there was ainconsi stency between some English mathematicsteachers view of
the nature of mathematics and its manifestation in their practices. One possible explanation could
be that teachers themsel ves were educated in mathematics to give reasons for what they did, but in
school, with time constraints and a busy working schedule, found it hard to comply with their own
expectations. Another explanation would be that for them it was not worth emphasising the logic
for most pupilsand only appropriate for the most able. However, they did not mention this dichotomy
in any way, and it is speculated that English teachers were not critical of this aspect of their work.

Regarding mathematical expression, some English teachers did not view forma mathematical
notation or expressions as a means by which to educate their pupilsto think in alogical way. They
tried to adjust their vocabulary to pupils level of understanding. One teacher commented that she
tried ‘to work out what language (was) useful’ for pupils understanding. In terms of mathematics
notation, her colleague believed that ‘ the idea of being lazy as areason for mathematical notation’
was ‘one that the kids (could) generally connect to’ (in the sense of not writing alot of words, but
rather expressing it in asimple way).

One German teacher chose to talk about the nature of mathematics explicitly. He differentiated
between the pure side of mathematics (thelogic) and thetool side of it (asutensil for other sciences)
which wasregarded by him asthe basis and which the teacher of his school form (Hauptschule) had
to deal with most of thetime. His colleague working in the Gymnasium emphasi sed that the subject
material should be prepared in such away that it was ‘ orientated’ towards ‘logic’ and she regarded
it as ‘correct’ to treat atopic in an ‘abstract’ way. This indicated that German teachers of both
school forms considered logic as the principal element of mathematics, and they tried to include it
into their practices.

Some French teachers perceived mathematics as a criterion for selection (for further education or
jobs, for example), others regarded it as a tool or utensil in science, for example. But they al
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emphasised that there was another side to it, with something of a ‘transcendent’ nature, and one
teacher summed it up by saying that the logical reasoning in mathematics served as ‘ training of the
mind’. In France, rigorous proof was part of the curriculum in years 9 and 10 and one teacher
commented that the*aim’ of rigorous proof was*logical thinking’' . From the waysteachers conducted
their lessons and the type of exercisesthey provided, the emphasis on justification and proof in the
curriculum documents and from the interview with the inspector, the researcher concluded that in
Francelogical reasoning was regarded asthe main element of mathematics, in practiceaswell asin
theory.

Teachers beliefson the nature of mathematicsare manifested in their practicesand they are
different in the three countries

This section is concerned with teachers beliefs and conceptions of mathematics teaching and
learning. It isargued that teachers had different views about the nature of mathematics, the aims of
teaching mathematics and the ways it could be learnt, which were manifested in their practices. In
the first instance, teachers’ conceptions of teaching and learning mathematics are compared with
‘views of the literature. In the second instance, a classification was developed concerning the
knowledge base of mathematics. The three dimensions that were identified were concerned with
conceptual links, with process integration (into teaching) and with completeness of pupils
mathematical experiences. In the third instance it is claimed that traces of those dimensions and
ideologies of mathematics education can be traced in the textbooks used, which in turn helped to
develop an understanding of teachers' practices. Textbooksreinforced those particular positionson
thosethree dimensions. Theresearcher arguesthat the ways mathemati cswas explained and presented
in textbooks helped to understand teachers’ practicesin the classroom.

Philosophies of mathematics and mathematics education underpin teachers practices
According to Ernest’s conceptions of mathematics (1988) there are three philosophies, and in another
of Ernest’swork (1991) fiveideol ogies of mathematics education are suggested, which he proposes
as tentative categories for groups of teachers working in the British context. However, he asserts
that the ideologies need not be bounded by nationality. It was found in the comparative research
(Pepin 1997) that all French, German and English teachers studied, consciously or subconsciously,
ascribed to one or severa of three of Ernest’s theories: the ‘technological pragmatist’; the ‘old
humanist’; and the ‘ progressive educator’.

However, athough all teachers appeared to subscribeto one or severa of thethree categories, there
were different welghtings and emphasesin the different national systems. In England the emphasis
inthe classroom was on the utilitarian and pragmatic side (‘ technol ogical pragmatist’ view) combined
with the individualistic and child-centred view. However, teacher educators in England espoused
the ‘ progressive educator’ or ‘public educator’ (Ernest 1991) philosophy, and there were traces of
what would be described as ‘humanist’ traditions in what teachers said, but neither tradition was
recognisable in English teachers classroom practices. In France teachers traditionally regarded
mathematicsteaching asimportant for ‘training themind’ (* old humanist’) and for work preparation
(‘technological pragmatist’), whereas more recently theories of mathematics teaching were
encouraged where personal exploration was to be facilitated (‘ progressive educator’). Therefore,
French teachers showed a mixture of three philosophies. In Germany it depended on the school
type which ideol ogy was adopted. Whereasin the Gymnasiumthe‘classic’ view of mathematics as
abody of structured knowledge prevailed (‘ old humanist’), the Hauptschul e adopted amore pragmatic
view where ‘useful knowledge’ was to be transmitted (‘ technological pragmatist’ view).

Ernest’sattemptsto classify philosophieslooked helpful, and it wasinteresting to note where teachers
appeared to be on this classification. However, athough Ernest’s classification was useful to a
certain extent, it was not entirely appropriate in order to develop an understanding of the twelve
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teachers in the three countries. There were additional dimensions and it was therefore decided to
develop anew way of looking at the issue of teachers' beliefs and conceptions in relation to their
practices and in terms of the rich data that were available.

Three‘original’ dimensions that underpin teachers practices

The first classification that was developed was concerned with the coherence of the mathematics
taught, which was concerned with conceptual links, the ‘inter-connectedness’ of concepts, and
with ideas of a body of mathematical knowledge or a set of beliefs about the coherence of
mathematical concepts. There seemed to have been arange of interpretations, from the emphasis of
the conceptual link between the (mathematical) knowledge base to no emphasis of the conceptual
link, and teachers could be put somewhere within that range. For example, in France teachers
expected from themsel ves (and were expected by the inspector) to have acertain distance from the
content they were teaching, in order to be able to see its links to other areas of mathematics and
subsequently be able to identify effective ways of teaching the content.

Secondly, aprocess dimension about teachers teaching mathematicswasidentified, inwhich it was
either neglected (asin Germany) or was seen as integral to the learning of the mathematics (asin
France). Thewholeideaabout logical thinking wasgenerally also part of that dimension. For example,
in France teachers emphasi sed the process el ement by preparing cognitive activitiesfor pupils. The
ideaof ‘letting pupilsdiscover’ waslinked to the teaching of the content, and therefore combining
process and content. In England investigations appeared to be done separately, as a separate issue
which seemed to be almost like another area of content.

Thirdly, there was the dimension concerning the coherence of pupils mathematical experiences.
For example, in Germany and in France pupils were expected to reach certain levels at the end of
every school year, otherwise they had to repeat the year. On the other hand, in England pupils
reached levels of the National Curriculum and some progressed further than others within the same
year. This led to a particularity which was not evident in France and Germany, in the sense that
English pupils could leave school after year 11 whichever level they had reached.

Other examplesfor the three dimensionswere given by French teachers. Thereasoning and training-
of-the-mind aspect of mathematicswas repeatedly emphasised by French teachers (and theinspector)
and the researcher could see this conviction in practice in the classroom. Pupils had to reason
(sometimes with rigorous proof) their results and they were given cognitive activities (problem-
solving) to discover notions of mathematics for themselves. The emphasis was on the process and
not theresult. French teacherswere genuinely concerned about the essence of thelesson and how to
teach it best, what would enhance pupil understanding, and that all pupilswere able and entitled to
learn the whole of mathematics (taught at that age level). French teachers focused on developing
mathematical thinking. They tried to pose thought-provoking problems and expected students to
strugglewith them. They drew together ideasfrom the class and the whole class discussed solutions.
Teacherstried to forgelinks between ideas, skillsand * cognitive activities (small investigations) on
the one hand, and conceptson the other. Therefore, itisfirstly argued that French teachers' perception
of different facets of mathematics (inter-connectedness of concepts, process-orientated, entitlement)
resulted in a picture of mathematics asawhole. It is secondly argued that teachers perceptions of
how mathematics was structured, its unifying concepts and methods, in other wordsits‘ wholeness,
influenced their teaching in such a way that various cognitive approaches were used to provide a
learning-enriched environment. Thirdly, by expecting the whole class to move forward together,
Frenchteachers practicereflected egalitarian views, and their emphasis on mathematical reasoning
reflected the cultural tradition of rationality, one of the encyclopaedic principles (embodied in the
notion of formation d esprit — training of the mind).
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In Germany, the view of mathematics which teachers revealed was relatively formal and included
logic and proof (‘old humanist’ view). It included aview of theteacher’srole asthat of the explainer
who taught the structure of mathematicsthrough an ‘exciting’ delivery and by adapting the structured
textbook approach meaningfully. German teachers' views of mathematics also included teachers
aspiration to treat each topic in relative depth (notion of quality) which in turn meant that they spent
considerable time on each topic. This view of mathematics went hand in hand with their view of
teaching, in the sense that they used traditional (in Germany) front-teaching approaches
(Frontalunterricht) combined with the conversational interactive style. The conversational style
allowed them to discuss topics in relative depth and to monitor pupils misunderstandings by
involving the whole class in discussions. In terms of the three dimensions, the dimension of
conceptual linkswas reported by teachersin discussions. Although it was not made explicit in their
classroom practices, through spending extended time on each topic (i.e. less fragmentation) there
seemed to be conceptual links. The process-orientation was not detectable. Teacherstried to transmit
their knowledge to pupils as effectively as possible. The third dimension, at which point pupils
were allowed ‘to jump off’, depended on the school forms. In general pupils were expected to be
taught and to learn the curriculum of the particular year and of the particular school type.

In England, the emphasis was on the skill side of mathematics and results. The notion of ‘training-
the-mind’ for logic reasoning was missing, except for the high ability sets and some investigative
tasks. This, combined with teachers’ determination to keep pupils busy and entertained, led to an
impoverished mathematical diet for some low achieving children. Although teachers talked about
logic and proof as their aims, their teaching generally did not include these aspects. They were
concerned with covering the content of the curriculum. English teachers spent relatively little time
explaining concepts to the entire class, and they introduced and explained a concept or skill to
pupils, gave examples on the board, and then expected pupils to practise on their own while they
attended to individual pupils. Situations where pupils discovered multiple solutions or investigated
new solutions that required reasoning were rare and usually reserved for ‘investigation’ lessons.
Therefore, firstly it can be claimed that notions of justification and proof (to be taught according to
Attainment Target 1, level 7 and 8) were only taught to the high achieving childrenintheir respective
sets, and with the lower achieving set children being deprived of this experience. Secondly,
investigations and content were taught at different times, resulting in the separation of process and
content. Thirdly, process-orientated teaching through investigations and problem-solving became
an activity in its own right, where teacherstried to teach pupilsto ‘ behave mathematically’ rather
than ask them to think about the structures their patterns might illuminate. Although the texts
(National Curriculum non-statutory guidelines, or the Cockcroft Report, for example) emphasi sed
the connection of processand content, most English teachersdid not practise according to the texts.
They regarded it ‘difficult’ to teach ‘investigatively’. It appeared that either lessons focused on
processelements(i.e. ‘doing’ investigationsfor coursework) or on content elements (asin teaching
AT2, AT3 and AT4 of the National Curriculum), but with no links between the two. In addition,
English children were presented with different topicsat closeintervals. Notions, such as percentages,
for example, weretaught for arelatively short period of time, and expected to berevisited at alater
stage. It was assumed that, if pupils revisited a topic often enough, they would finally understand.
This aso led to relatively erratic jJumps from one topic to another and the notion of the ‘spiral
curriculum’ supported thisidea.

In terms of inter-connectedness of concepts, this gave the impression of a fragmented view of
mathematics (which theteachers surely did not have) and there was a coherence missing. Concerning
the compl eteness of experiences, it was accepted that some pupils (because of their low achievement)
would have access to only part of the curriculum. Pupils were generally grouped in achievement
sets and lower achievement set pupils worked through the National Curriculum at a slower pace
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than the higher achievement sets — all strategies that derive from an individualistic approach (as
part of the humanistic philosophy). This, in turn, meant that each pupil’s mathematical experience
was determined by the level they reached in the National Curriculum, whether or not thisled to a
coherence of mathematical experience or not.

M athematics textbooksreinforce particular positions on those three dimensions

In all three countriestextbookswere mediated, to agreater or lesser extent, by teachers. It isargued
here that the ways mathematics was explained and presented in textbooks helped to understand
teachers’ practicesand that they werein linewith the practicesthat were observed in the classroom.
It was not clear the extent to which textbooks could either challenge or modify existing practicesin
acountry, but certainly in England, where most teachersfollowed textbooks and reported littletime
for preparation, one could speculate that their potential was not fully exploited by curriculum
developers.

In Germany (especially inthe Gymnasium) there was one textbook for algebraand onefor geometry,
each covering two years. Interestingly, agebra and geometry were taught quite separately. This
indicated that there was hardly any inter-connectedness between the two domains. For every chapter
in the booksthere was ashort introduction to the notion for each topic, followed by routine exercises
leading to relatively demanding problems. Topicswere explained in depth (although with relatively
short and formal explanations) and there was relatively little ‘revisiting’ of topics. Textbooks
emphasi sed the mathematical content in its structured and pure form, with a hierarchical structure
connecting thetopics. Thisreinforced teachers’ viewsthat knowledgewasto betaught in astructured
way. The mathematicswas given to teachers and they knew that they were to convey the content to
pupils. Thetextbooks neither suggested nor encouraged particular teaching approaches and therefore
did not attempt to provide pedagogic stimulus and guidance to teachers.

In France, textbookswere chosen by teachers and schools. Those booksintegrated specific (cognitive)
activities in order to encourage teachers to teach in the ways encouraged by the inspectors. The
books provided teachers with support for the preparation of their lessons, in terms of introductory
activities aswell asin the selection of appropriate exercises. Teachersin France were encouraged
by their inspectorsto prepare their lessons carefully (to step back and think about the *best” way of
teaching atopic), and approved textbooks suggested how to introduce topicswith cognitive activities.

In England, as many as six textbooks covered the content for two years, and topics were often
revisited from one year to the next. Textbooks were usually presented with brief explanations,
cartoons and pictures in the introduction followed by exercises. In theory, teachers were expected
to follow the departments’ schemes of work, and these comprised alist of topicsto be taught to the
year group and set, with reference to chaptersin varioustextbooks. In practice, teachers' ran through’
those suggested topics which reinforced the notion that each part of the mathematics programme
was separate, unless the departmental schemes of work provided for the inter-connectedness of
topics. Activities were not integrated in the sense that teachers taught a chapter and then did an
investigation which might or might not have a connection with the chapter that had been taught.
Topics were revisited in the textbooks, in line with the notion of the spiral curriculum whereit is
assumed that children gain a deeper understanding of atopic if they were introduced to the notions
on severa occasions. It was difficult to find a textbook in England which promoted the kind of
cognitive activities that might help teachers to teach their lessons ‘investigatively’ (investigations
are given at the end of chapters, as side-aspects of the main content teaching).
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Conclusions

The findings of the research demonstrate that teachers classroom practices in the three countries
reflected their beliefs and conception of mathematics and itsteaching and learning. Teachers' beliefs
and conceptions could be traced back to philosophical traditions of the three countries, and to
epistemol ogical and educational trends of mathematics and mathematics education. Looking at the
literature thereisapowerful argument that systems are the main determinant for different pedagogies
practised in different countries. In this paper it is argued that there are subtle and ‘non-visible
forces at work in classrooms of our schools. They are the often unvoiced principles, philosophies
and beliefs that penetrate the educational setting. It is suggested that teachers pedagogical styles
areapersonal responseto aset of institutional and societal constraints(e.g. curricular organisation),
to aset of educational and philosophical traditions, and a set of assumptions about the subject and
its teaching and learning. Thus, it is argued that teachers pedagogies need to be analysed and
understood interms of alarger cultural context and in relation to teachers’ conceptions and beliefs,
and that alack of such understanding is likely to inhibit the process of change at all levels of the
system.
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Abstract

This paper outlines the devel opment of the chapter (module) Mathematik Didaktik as a part of the
electronic ‘text book' Didaktik/Fachdidaktik developed by TNTEE Subnetwork E. The overall
approach to the devel opment of themoduleisbased on amodel of teaching-learning asan *integrative
transformative science’ that pays due attention to the general aims of society aswell as curricula,
content and learning situations. As part of this perspective, teacher competence is broadly
conceptualized in terms of “ professional action structures’ in contrast with the narrow emphasis
on technical competence and on mechanistic conceptions of a‘ technol ogy of teaching’ that currently
prevail in some parts of Europe. The teaching-learning approach is based on problem-oriented,
research-oriented and co-operative lear ning processes. Under pinning the devel opment are particular
ideas about the nature of mathematicsitself. In particular the starting point for the development is
around ‘big ideas in mathematics—in contrast to the fragmentation that is evident in the thinking
of some policy makers at thistime.

Rationale

The overall approach to the development of the module is based on the model of teaching-learning
asan‘integrative transformative science’ (Buchberger and Buchberger, 1999) that pays due attention
to the *general aims of society’ aswell as to curricula, content and learning situations. As part of
this perspective, (beginning) teacher competenceisbroadly conceptualized in termsof “ professional
action structures’ in contrast to the narrow emphasis on technical competence and on mechanistic
conceptionsof a‘technology of teaching’ that currently prevailsin some parts of Europe (Reynolds
1998). Such structuresinvolve subject-related and “ didactic” competence, methodol ogical (teaching-
learning) competence, management of learning groups, diagnostic competence, counselling
competence, metacognitive competence, new media competence and co-operation. Accordingly
the teaching-learning approach in Initial Teacher Education (ITE) is based on problem-oriented,
research-oriented and co-operative learning processes.

Thetitle of our chapter expressesimplicitly at |east two beliefs about mathematics education: firstly
that there are three crucial elements involved, the mathematics, the teaching and the learning; or
alternatively, the content, the teacher, and the learner. However these three elements only make
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sense in a mutual triad where no aspect is given primacy. Pedagogies, though, tend to stress one
aspect at the expense of others, for instance claming that the most crucial question is “How to
teach?’, “How to learn?’, or “What is mathematics?’. A central aim of thismoduleisto develop a
theoretical-practical platform for bridging the gap of this pedagogical triad. Secondly: practical
schooling in mathematics has normally focused on the ‘what’ i.e. what the teacher teaches or what
the learner learns or what the textbook describes. At the same time language and communication
have tended to be treated as additional aspect to mathematics. By seeing teaching-learning
fundamentally ascommunication, it becomes clear that an approach that isone-sidedly preoccupied
with mathematics as spoken or written content, is accordingly ‘text-oriented’. Text isheretakenin
a broad sense. Unfortunately this ‘what-oriented’” perspective often brings with it a lack of
understanding of the non-text, or the context. In communication there will always be an intimate
interplay between what is said and what is not said, and the unsaid rests in the context. Hence, by
focusing on teaching-learning situationsin mathematics, we hopeto problematize how mathematics
education is contextualized or needs to be recontextualized. However, context is a notoriously
difficult concept to grasp, theoretically and practically initsfull sense, sincelogically and practically
aways there will be a context outside the context outside the context etc.

In the devel opment of thismodulewewill draw on some* didaktik models’ that arein use. Theidea
IS not to give a scenario of representative models, but rather to rethink, on the basis of a
communicational framework, what educational point of departure or perspective actually implies.
Thefour co-authors of this paper have, for instance, different educational backgrounds, professional
attitudes and practical experiences, which have forced upon us the question of whose preferences
are most valid and relevant. We do not have a fixed answer, neither in this module nor in general,
but we hope to enable student teachers of mathematics to rethink some principles, and consider
what they think is most important, to clarify their own implicit perspectives, their ‘didaktik’ point
of departure, without ending in pure per spectivism.

Also we need to reflect on the nature of mathematicsitself and in particular to consider what might
bethe‘Big ldeas (Faux 1998) in mathematics—in contrast to the fragmentation that is so evident
inthe Anglo-American tradition (Hudson 1999a and Pepin 1999). The concern about the atomization
of subject matter based on the American tradition of ‘instruction’ was highlighted by Freudenthal
(1978: 97) though at that time he held up the British ‘integrating interpretation of educational
innovation” asamodel of good practice and saw pedagogues and general didacticians as part of the
problem:

Indeed, atomization of subject matter is not merely a behaviouristic concern. It isthe line of least
resistance in technologising instruction. Pedagogues and general didacticians judge mathematics
to be their most appropriate victim. Indeed in mathematics you can isolate and enumerate all
conceptsin order to have them trained systematically one by one, in pairs, intriples, asfar asyou
want to go. It isa caricature of mathematics which is quite common. Therefore no subject isexposed
to ruin by atomization as mathematics. It is too obvious that by atomistic instruction you cannot
teach creativity in speaking and writing ... But mathematics seems to invite atomization, and so
mathematics is hard to defend. Isolating, enumerating, exactly describing concepts and relations,
growing them like culturesin vitro, and inoculating them by teaching — it is water to the mill of all
people indoctrinated by atomism.

Such aview of mathematicsisonethat Fruedenthal (1978: 96) considers’ every mathematician will
detest from the depths of hig/her heart’. However mathematicians and mathematics educationalists
have been unableto resist the technol ogising force of the bureaucrats and politicians on the national
curriculum of schoolsin England and Wales, which has also more recently been applied to teacher
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education itself. These issues highlight the need also to consider epistemol ogies of mathematics
and mathematics education as a component of a module on the teaching-learning of mathematics.
A full discussion of thewaysin which epistemol ogies and educational traditions‘ permeate through
to teachers pedagogiesin schools can be found in Pepin (1999).

Teaching-L earning Mathematics

M athematics education as methodologism

Preparation for performance has often been devel oped into aseparate art form inimportant fields of
skills and knowledge as a general method and amost asafield initself. For example rhetoric was
developed over centuries and across cultures to handle different communicational situations.
However, in more recent times, this metier faded out, although some of its traditions were (tacitly)
carried on into European school systems. Thus the main idea, or perspective, was retained, i.e.
content can be handled by more or less general methods. Thisimplicit standpoint gave the practical
and theoretical premisefor ageneral didaktik. From this perspective content was seen asrelatively
unproblematic.

As recently as the 1960s teacher education in most European countries had a methodological
orientation. Hence to teach mathematicswas considered asapractical activity. One started from the
textbook, in which referred knowledge was seen asmore or less given, and which wasto be kept in
linewith prescriptionsin thewritten curriculaof the national state. Student teacherswere stimulated
by teachers in pedagogy to think about which pedagogical principle(s) might be relevant to usein
preparing lessons in the school disciplines: Was it Kerschensteiner’s work-school principle, or
Dewey’slearning by doing, or Maslow’s hierarchy of basic needs? In Norway student teachers had
to record beforehand what they would teach and an aimor a pur pose for each lesson. Thistradition
was accordingly partly indebted to Tyler’ srational e, but perhaps without understanding the differences
in context between the two culturesin question, the US and Norway (Strand and Kvernbekk 1998).

Critical alternativesto the methodological tradition

In many European countries teacher education in the 1960s consisted of pedagogy, disciplinesand
praxis, with ‘methods’ added more or less as a topic to one of these elements. However many
teachersin pedagogy were critical of what went onin practice, and wanted amore holistic approach.
Didaktik and not metodik was the discipline which should create more reflexive understanding and
wholeness.

In the early 1970s a progressive movement within the disciplinesin schoolsled to the devel opment
of anew discipline in many teacher education collegesin Europe — that of Fagdidaktik. This was
intended to extend the practice of alimited Fagmetodik to a mutual combination of the discipline
and its didaktik. This new ‘discipline’ was soon captured by the terms what, how and why. These
termswere not intended to be understood asthree separate € ements. The conscious and conscientious
student teacher, the democratic written curriculum and the progressive textbooks were intended to
treat this as a set, as three dynamic relationships, the what-how, the what-why, and the how-why.
This was the general intention. However the different disciplines adopted this new perspectivein
quite different ways.

For examplein books on mathematics didaktik in the 1980s this understanding received somewhat
different interpretations. For example, Solvang's (1986) Matematikkdidaktikk, a much used
Norwegian book in teacher education for upper secondary education, includes a chapter called
Main elements in math teaching and learning, which is concerned with the planning of teaching
and the delimitation of didaktik:
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In chapter 2 we dealt with bits of the field which traditionally has been called the didaktik aspect of
thediscipline. Therewelooked at problems concer ning the selection of [ subject] matter, organization
of [subject] matter and the goal for our math teaching. In addition to this one has mentioned the
methodological aspect of math teaching, often called math methodology or math [fagmetodikk] .
(...) If welook at those/these two aspects of teaching math as a school discipline based on research
over thelast 20 years, it will be difficult to keep them separ ate as suggested above. Thishaslead to
the use of math didaktik among writers as a collective concept. The intention with the matter we
will discussin this section, isto enable the teacher to make systematic reflections on how she can:

— prepare teaching
—carry out teaching
— analyse the accomplished teaching with possible improvement in mind

(...) When the disciplinary and the general goals are made ready, we can start the framing of the
actual plan:

—WHAT is going to be done

—THE PURPOSE in doing this
—HOW o carry out this

—WHY carry out thisin such a way

In addition to these four points the planning will include choice of means and control of to which
extent the disciplinary goals are achieved/reached. (Solvang 1986: 41-44)

Solvang's claims that mathematics didaktik could be seen as a compound of general didaktik and
mathematical methodology, isnot in line with what happened in M other Tongue Education (MTE),
which took amoreindependent direction by devel oping the new fagdidaktik more directly from the
discipline (Ongstad 1999). Hence the why has had a stronger position in MTE. Solvang, being
closer to general didaktization and methodologism, accordingly operates with a special variant of
the what-how-why triad. Thewhy isweakened and reduced to aquestion of defending the selection
of methods. The more basic reason for this may be that mathematics as a subject may be seen as
relatively unproblematic. Thewhy is cut off from having acritical function. Hence the why has not
grown from the discipline as such, but from the heritage of methodologism within the discipline.
We should underline that there is nothing morally or professionally wrong with such a perspective,
and that Solvang has el sewhere touched upon the more critical aspects.

In Uljens (1997) thelogic relationship between general pedagogy, general didaktik and fagdidaktik
Isinclusion:

Pedagogy

Fagdidaktikk

Pedagogy
General didaktik

Pedagogy

Figure 1 Relationship between general pedagogy, general didaktik and fagdidaktik (Uljens, 1997)
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According to Gjone (1998) thisisthe preferred perspective in pedagogy. He presentsthis
understanding with respect, but adds:

However fagdidaktikk connected to central school disciplines had an independent devel opment, so
that even if one uses general pedagogical methods (methods from educational science), there exist
for many fagdidaktizians a distance to general didaktik and pedagogy. Snce the end of the 1950s
there has grown up a strong inter national consciousness about mathematics didaktik as a separate
discipline or research field. Based on a fagdidakik perspective the following diagram would be
more relevant for a ‘positioning’ in relation to other fields:

Society
school and teaching/learning
teacher education

Math didaktik
Mathematics Social and
The history and The theory educational sciences
philosophy of of pedagogy
mathematics math psychology
didaktik sociology, anthropol ogy

Figure 2 ‘Positioning’ of mathematics didaktik in relation to other fields (From Gjone 1998: 84)

Hence mathematics didaktik for Gjone includes aspects of such central elements as a theory of
science, pedagogy/didaktik, psychology (learning), discipline (mathematics), methods (practical),
language (communicational) and critique (social). (Gjone 1998: 85-89) However he points also to
other approaches such as Biehler et al. (1994).

Further, even scholars within general pedagogy were critical about the lack of broad and systemic
understanding of didaktik. At the end of the 1970s and beginning of the 1980s many new models
were coined to try to grasp the new complexity for didaktik as awhole.

The Didactic Relation Model or Relational Curriculum Design
The discussion in this section is based on Bjernda and Lieberg (1978), Imsen (1997) and Strand
and Kvernbekk (1998).

SUBJECT
MATTER

GOALS EVALUATION

LEARNING < > DIDACTICAL
ACTIVITIES CONDITIONS

Figure 3 Relational Curriculum Design (Bjarndal and Lieberg 1978, Strand and Kvernbekk 1998)

TNTEE Publications Volume 2, Nr 1, October 1999

151



152

Mathematik Didaktik (Teaching-Learning Mathematics)

Themodé in Figure 3 representsamuch used Nordic approach and istermed “relational curriculum
design” (didaktisk relagonstenkning). It is meant to help student teachers and practising teachersto
plan, process and evaluate teaching (Bjerndal and Lieberg 1978: 132—-133). The model emphasizes
the internal relationship between variables such as didactical conditions, subject matter, goals/
aims, learning activitiesand formsof evaluation. Deliberately no starting pointsor directions between
the factors are given. Thus considerations may start from any point. According to Bjerndal and
Lieberg (1978: 44) the intention in a broader sense is to create points of departure for processes of
teaching and upbringing.

The model is closely linked to an educationa system in which the national curriculum states the
goalsfor education and describes subject matter, themes and to some degree teaching methods. The
national curriculum istherefore supposed to represent the start for every teacher’s curriculum design,
but cannot itself function as a direct guide to teaching. Hence the supposed need for amodel. (For
aspecific critique of the use of modelsin the field of didaktik, see Strand and Kvernbekk 1998.)

There are different ways of criticizing amodel that claimsto be complete (Imsen 1997: 336). One
isfundamental and illustrates a deep scepticism of the very use of models. Another isto attack the
precision of the concepts. Finally the model’s ability to grasp relevant aspects may be questioned,
which pinpointsthe criticism to aquestion of purpose. This particular model has been criticized for
not being able to highlight hidden structures (Imsen 1997: 37) in schools and classrooms (“the
hidden curriculum”) and for underestimating the importance of organizational aspectsin general.
(Imsen 1997: 336)

From the perspective of mathematics it could be asked whether the model is specific enough to
catch the very nature of mathematical education. Asfar aswe know no Norwegian book that might
betermed ‘ mathematicsdidaktik’, refersto thismodel. Solvang (1986), Breteig and Venheim (1998),
Nygaard et al. (1998), Tufteland (ed. 1998) and Herbjgrnsen (1998) covering different educational
levels, do not mention this model. Thus most student teachers of mathematics education in Norway
during the last decade will have met, or will meet, at least two different, non-related kinds of
curricular thinking. Onetriesto develop general, relational thinking, based on pedagogy, whilst the
other focuses on the different specific e ementsthat make the teaching and learning of mathematics
significantly different from other disciplines. Theintention of thismodule on Mathematik Didaktik
is to help to bridge the gap resulting from this divide, which is a general educational problem in
Europe.

Teaching-learning as communication

Unenge and Wyndhamn (1986: 107) claim that teaching-learning simplistically can be described as
atriangular drama between student, teacher and (subject) matter. The sides in such atriangle will
signify the communications (in plural) that will take place.

c
student teacher

Figure4 Triangular drama between student, teacher and (subject) matter (Unenge and Wyndhamn,
1986: 107)
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Sideaistheteacher’s knowledge about the (subject) matter, hisor her didactic theory. Sideb isthe
student’s communication with the matter, what s’/he is going to learn. Side c represents the
communication between the teacher and the student. The result of thisdramais supposed to be that
the student actually learns. However, according to Unenge and Wyndhamn, rows of research results
show that this does not happen as simply as the figure might suggest. They claim that side b does
not exist, since the student has a pre-configuration of the* matter’. Instead they present an extended
model with five corners where experiences play an important role (Unenge and Wyndhamn 1986:
108).

However Unenge and Wyndhamn have not really addressed the question of communication in spite
of the fact that it is their explicit point of departure. The (subject) matters do not appear for us as
‘matter’ they arrive as ‘ utterances': from mathematicians in the past, from textbook writers, from
educational agents such as the government, school authorities or teachers. Further an utterance
arrivesin acontext, formed by discourses and/or genres of the discipline, school and everyday life.
And how we understand these utterances depends on which communicational aspect we tend to
perceive as important or dominant. Let us look at the student—matter line. If this matter is a
mathematics problem, the basic processin the student’s head is thinking. Accordingly we see matter
as content. Logic thus becomes important. In our research we seek for a sensible didaktik to find
support for acognitive preference. Thework of Piaget and thefield of cognitive psychology will be
seen as highly relevant.

However the utterance can also be seen as an act. Someone triesto ‘force’ you as a student to do
something. Thefollowing kind of utterance, in the context of school and mathematicsinvites, forces,
teases, you to answer, or in other words, to perform. It is seen as a communicational genre known
and recognized as atask: e.g. find x when 3x = 45. Of course one needs thinking, knowledge and
logic to solve the ‘problem’, but seen from the perspective of action, the utterance asks social
guestions such aswhy is this mathematics? Do | have to do it? Why should | do it? Whose parents
have given their children a good start and motivation for this kind of * pursuit’ ? What do you need
to make sense out of a sport like that? These ‘impertinent’ or critical questions may lead usin
different directions. Utterances and accordingly mathematics can be seen asactivity (Leontjev 1978
and Davydov and Markova, 1982—-83). Alternatively mathematics and mathematical utterances can
be seen as socially dependent on culture. Hence Vygotskyian (1962) approaches seem valid and
relevant, focusing onthe socia or cultural (Bishop, 1991) conditionsfor the development of thinking.
Further, mathematics can be related to questions of power and politics (Mellin-Olsen, 1987).

Utterances have a further third dimension in addition to content and function/action. Its most
immediate and direct aspect is its appearance, its form, depending on the medium or the channel
through which it is brought to us. However this third dimension is often the forgotten dimension.
Mathematicsisnot only logic and culture but also it has a profound aesthetic aspect, recognised by
many. Mathematicsis hated and loved, it isawful and beautiful, it is clear and unclear, negatively
frustrating and positively challenging.

Thus an utterance or a sign or aword or atext or a text element is triadic. Metaphorically, three
traditional word classes can help to illustrate the nature of the main aspects involved: a noun for
cognitive content and reference, averb for social process and action and an adj ective for emotional
reactions to form and structure. Or, to put it differently, the noun helps us to categorize, to see the
focused phenomenon as adelineated thing, asan object inthe‘real’ world that can be conceptualized
in the mind. Categorization, nominalization and conceptualization help us to keep what we learn
stable for amoment, but at the same time we easily lose sight of the process, the socia relation the
phenomena are part of, not to mention the emotional qualities of the ‘thing’ in the learner’s mind/

body.

TNTEE Publications Volume 2, Nr 1, October 1999

153



154

Mathematik Didaktik (Teaching-Learning Mathematics)

The mixture of these basi ¢ e ements goes on mutually and continuously. The challengefor teaching-
learning isthat we cannot know what is most relevant. We have to know the situations, the context.
A general understanding of logic, or insights into children’s social background, does not help the
teacher much if the child in question hates mathematics. Even mathematik-didaktik has to relate
explicitly to such traditional triads asfedlings, thought, will, or beauty, truth, goodness, or experience,
understanding, action. They can all be put into atriadic understanding of didaktik, which has an
explicit communicative foundation. This didaktik will have three main inseparable (= reciprocal)

aspects:

Figure 5 Triadic under standings of didaktik

Aesthetics Epistemol ogy Ethics
student matter teacher
teacher matter student
form content use
structure reference action
feelings thought will
beauty truth goodness
adjective noun verb
heart head hand

The most important source for thefirst (left) column isthe inner nature of the utterer/receiver (self
in the broadest sense) (Habermas 1981, 1988). Therefore expertise perspectivesin this corner tend
to be dominated by psychology. Similarly, the most important source for the middle columnisouter
nature (world in the broadest sense), and here disciplineswhich help usto explore matters will be
relevant. Finally the third column’s most important source is our relationship to others (or society
in the broadest sense), understood, however, not as a socia place, but as dynamic processes and
relations embodied in people who reproduce it and changeit only when acting, by uttering (Giddens
1984 and Dewey 1916).

We touched on the question of context above. Generally this concept has been taken too literally
despite thewarningsfrom theoristsin sociology and psychology (Bourdieu 1977, Bateson 1972). If
we start from ateaching situation in mathematics, this‘ situation’ will be heavily influenced by the
genres by which the utterances are framed. Let us say thereis a mathematical genre that is taught,
for instancetriangles. It istaught in acertain classroom genreweall know —amixture of blackboard
presentation and individual calculation, combined with the teacher circulating in the classroom,
hel ping students. Contexts then are mixtures of more or less specified and conscious genres.

These genres, which are resources for ways of communicating, may add elements to each other.
Thus a‘class’ is alesson where a bell is ringing, then the teacher starts explaining graphs, then
students ask or are being asked, then students work on tasks, then a bell is ringing, and then the
classisover. Or genresareintertwined or form families, for instance as a mathematical progression
in textbooks from basic presentation of the coordinate system, via parables, to a general advanced
understanding of conic sections. Or they are encapsulated, like Chinese boxes: triangles, in
trigonometry, in tasks, in exams, in schools. However this mixture of genres is not_untidy for a
person who is enculturated to this growing system of genres. It is precisely our capacity to move
rapidly ‘in” and ‘out’ of different genres that make us able to communicate in and with contexts.
Solomon and O’ Neill (1998) provide further discussion on the notion of mathematics as genres.

However there are different kind of genres. Some are shaped for description and reference, such as
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definitions, photographs, patents etc. Alternatively, others are shaped for action and performance,
like commands, instructions and tasks, or for seemingly aesthetic purposes, like paintings. However
they all run therisk of being interpreted dysfunctionally. Thisisthe reason why cognitiviststend to
try to increase the refinement of their methods and approaches in explaining how students can or
cannot learn mathematics. This s the reason why action researchers fail to change school. Thisis
the reason why student oriented teachers keep agood relation to their students, but may fail to teach
them mathematics. All this suggests that the interpretation of the context for mathematics teaching
and learning is deeply rooted in alack of communicational understanding. Triadic thinking of this
kind will not necessarily help teachersto avoid misunderstanding. Itisprimarily atool for becoming
aware of what is not thought of in the moment of utterance and in the moment of interpreting.
Didaktik is such atool, and therefore a sound understanding of communication is basic for any
teaching-learning situation.

Such a‘didaktik’ point of departureis consistent with, but also addsto, that offered by the work of
Gattegno (1987) who hasbeen aninfluential figure on practice, if not policy, in mathematicseducation
in England and Wales, principally through the profound influence of histhinking on thework of the
Association of Teachers of Mathematics. In reflecting on his contribution Tahta (1988) comments
that “ Gattegno’s proposal isthat shared awarenessisan appropriate basisfor ascience’. He suggests
the need to enlarge our notion of science and arguesthat all sciences begin with anew awareness —
“of light, or sound, or, in the case of mathematics, of relations as such”. He argues further that the
science of education “is concerned with the awareness of awarenessitself”. An important role for
the teacher according to Gattegno is in “forcing awareness’. This has echoes of the role of the
teacher in Vygotsky’s (1962) Zone of Proximal Development (ZPD). Tahta also discusses “ways of
knowing” and givesthe exampleof “intuition” whichisillustrated in relation to the use of geoboards,
Cuisenairerods and mathematical films. He arguesthat intuition “ demands the whole of one’s self”
and that thisiswhat is required when one meets and tries “to maintain complexity”. He argues that
it operatesin “precisely the opposite way to the‘focusing’ traditionally stressed in Western thought
and education”. A further parallel can be found in the work of Jaworski and her use of what is
described asthe‘ Teaching Triad’ (Jaworski and Potari, 1998) which iscomposed of three domains:
Management of Learning, Sensitivity to Students and Mathematical Challenge. It is seen as a
framework ‘to capture the essential elements of the complexity involved'. All these aspects are
seen to be consistent with a‘didaktik’ point of departure.

The What and Why of mathematics

Asindicated earlier, we aso need to reflect on the nature of mathematicsitself and in particular to
consider what arethe ‘Big Ideas’ in mathematics—in contrast to the fragmentation of the National
Curriculum for England and Wales and also of the ‘*Standards' of the Teacher Training Agency
(Hudson, 1999b). We need also to consider epistemologies of mathematics and mathematics
education and the way in which these and educational traditions permeate through to teachers
pedagogiesin schools. Further we need to ask the question “why mathematics?’

The article by Faux (1998: 12-18) is very relevant here; he draws on the thinking of Gattegno and
Freudenthal in particular. He suggests the following list of ‘Big Ideas’ in mathematics:

*  Numbers are ordered and well structured
» Mathematicsis shot through with infinity
 Alotforalittle

* Equivalence

e |nverse

e Transformation
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Heillustratestheideaof ‘alot for alittle’ with reference to working on a*‘100 square’ i.e. a 10 by
10 square grid containing the numbers 1 to 100 in ordered rows of 10. Using the example of asking
the question: ‘What isthe sum of the numbers 1 to 1007, heillustrates how he extends the activity
by asking: ‘What can we now do because we have solved that problem? and: ‘what isnow available
to us? The sum of the first 20 numbers: is that directly available? He uses this example to show
how hecan‘gainalot for alittle’ and proceedsto elaborate on his own philosophy of mathematics:

For meit’san important idea. It was what attracted me to mathematics when | wasin school. A lot
of subjects were dense with things that | first had to learn in disconnected ways — French words,
history dates. In mathematics | could get started with very little and get on and get success; there
were no disconnected factsto learn. That was important for me.

These words will speak powerfully to those with an appreciation of the nature of mathematics and
will no doubt fall on barren ground for the‘ atomisers and ‘ technologisers . However these principles
will inform the development of the module Mathematik Didaktik.

Others aspects (not exhaustive) which have been identified for development include:

* Mathematics aslogic, language and semiotics
e Mathematicsin contexts

e History of mathematics

e Critical mathematics

e Redlistic mathematics

Evaluating the Teaching-L earning of Mathematics

Research underlines the provisionality of knowledge. Teaching, at every level, is vulnerable if it
does not acknowledge that error is a realistic intellectual achievement and failure a practical
achievement, for a critical appreciation of error and failure is a necessary foundation for
improvement. Research which disciplines curiosity and calls certainty into question, is a proper
basis for teaching. (Rudduck, and Hopkins 1985)

Stenhouse (in Rudduck, and Hopkins 1985), in reflecting the crucial role of the university inteacher
education, argues that the knowledge taught in universities is won through research and that such
knowledge cannot be taught correctly except through some form of research-based teaching.
‘Knowledge' that isrepresented asauthoritative, and established independently of scholarly warrant,
he argues “cannot be knowledge. It is faith”. He argues further that what is unquestionable is
unverifiableand unfalsifiable. In contrast our knowledgeisquestionable, verifiableand differentially
secure. He highlights the point that unless our students understand that what they take from their
experienceisin error: the error that research yields established authoritative knowledge that cannot
be questioned. Speaking at hisinaugural lecturein 1979, hiswords seem prophetic: “ That thiserror
Iswidespread must be apparent to anyone who has listened to the questions asked of academics by
laymen on television. And if we educate teachers who will transmit this error to their pupils, the
error will continueto bewidespread. We shall support by our teaching theideathat faith in authority
Isan acceptabl e substitute for grasp of the grounds of knowledge, even perhaps asubstitute for faith
in God ... Once the Lord spoke to man: now scientists tell usthat”.

Research is seen asastrategy that is applicable not only to the humanistic and scientific, but also to
the professional, disciplines. So that just asresearchin history or literature or chemistry can provide
stepping stones for teaching about those subjects, so educational research can provide stepping
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stones for teaching and learning about teaching. Such an approach, in contrast to the constituent
disciplines approach, treats education itself — teaching, learning, running schools and educational
systems — as the subject of research.

Problems are sel ected because of their importance as educational problems—for their significance
in the context of professional practice. Research and development guided by such problems will
contribute to the understanding of educational action. Therefore this provides the rationale for
educational action research with the aim of devel oping thoughtful reflection in order to strengthen
the professional judgement of teachers. Imsen’s(1999) model for theinterpretation of classactivities
and thelearning circleisconsi stent with such an approach. It al so reflectsthe position of theteaching-
learning process in the wider societal context:

» Classroom level

» School level (organization, leadership)

* Loca environment (home, local culture, municipal conditions etc.)
» Central level (state, national authorities)

In turn, this approach is resonant with that of Gattegno. As Tahta (1988) observes “the science of
education uses aspects of watchfulness as its tools and a process of continuous feedback as its
verification”. These ideas are devel oped further by Mason (1994) through what he refersto as‘the
discipline of noticing’. This approach works on ideas of developing awareness ‘in the moment’ —
and has been developed in the specific context of mathematics education.

Thisrationalewill underpin the devel opment of that section of the modulerelating to the evaluation
of teaching-learning situations.

Structure and components of the module

Asindicated earlier, acentral aim of this module isto develop atheoretical-practical platform for
bridging the gap of the pedagogical triad: the mathematics, the teaching and the learning, or
aternatively, the content, the teacher, and the learner. This paper outlines some of the major
aspects of theoretical underpinning this development. However this project is ‘work in progress
and the practical side of the theoretical-practical platform isthe second stage in this process. In
terms of the stage of development of our current thinking, Figure 6 encapsul ates an overview of
the structure and contents of the module.

At the heart of the module is the overall focus of this module, which is that of:

» Preparing, realizing and eval uating the teaching-learning of mathematics
In turn this can be seen to be at the heart of aweb of interconnecting components:

» Teaching-learning situations

» Theories and practices of teaching-learning

* Thewhat and why of mathematics

*  Preparing teaching-learning situations

» Evauating teaching-learning situations

» Readings and other resources

» Aims, goals and use of the module

The structure and components of the modul e have been designed with regard to the overall approach
to the module which, asindicated earlier, is based on problem-oriented, research-oriented and co-
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Theories and practices of

teaching-learning

e Behaviourism

e Constructivism —radica and socid
(Piaget, von Glaserfeld)

*  Socio-cultural theory
(Vygotsky/Bruner)

»  Socia practice (Lave and Wenger)

e Language, Dialogism,
Communication — Durkin and Shire,
Halliday, Bakhtin

e Traditions of Curriculum/Didaktik —
Anglo/American, Scandinavia,
Grerman, French

e Shulman, Brown and Mcintyre, Gunn
Imsen, Paul Ernest

Teaching-learning
situations

Video scenarios
Livevideo
Animations
Cartoons

Texts
Commentaries

Taskg/questions

I

Mathematik Didaktik (Teaching-Learning Mathematics)

Thewhat and why of

M athematics
Why mathematics?
Epistemol ogies of mathematics and
mathematics education
Mathematics as logic, language and
semiotics
‘Bigideas in mathematics
Classroom accounts
Mathematics in contexts

History of mathematics
Critical mathematics

Realistic mathematics
WWW links

Preparing teaching-learning

situations

e TheDidactic Relation model

*  What, Why, How?

¢ Approaches to communication

e Schemes of work/lesson plans

e Computers and calculators

¢ Useof texts

e Investigation and problem solving

e Practical work

* Discussion

« Mathematical reasoning

e Socia and cultura issues

e Classroom organization

e Intervention strategies

* Monitoring and assessment

Preparing, realizing and
evaluating the teaching-
learning of mathematics

Teaching-learning
Situations

Theories and practices of
teaching-learning

What is M athematics?
Preparing teaching-
learning situations
Evaluating teaching-
learning situations
Readings and other
resources

Aims, goas and use of the
module

dl

Evaluating teaching-learning
situations

Approach to evaluation

The Action Research
Cycle/Learning Cycle
‘Noticing’

Positionings

Use of computer conferencing

Readings and other resour ces

«  WWW links— MATHDI
(Mathematical Didactics) ZDM,
Mathematics Education Directory,
British Educational Comms and
Technology Agency ...

Aims, goals and use of
module

Rationale/purposes/
goals

Conferencing
Formative and
summative assessment

:

Figure 6 Outline summary —Mathematik
Didaktik (Teaching-Learning
Mathematics) module

Formative and
summative
assessment

Ongoing reflective

diary — preparing,

realizing and evaluating

Final summative
assessment task

Aims
* Rationale
4—» + Purposes
e Gods
Conferencing

e First Class computer
conferencing
» Video conferencing

operative learning processes. Accordingly scenarios of teaching-learning situations are to be
developed using texts, animations and video etc. It is intended that these will set the contexts,
present the problematic nature of the teaching-learning situation and act as a catalyst for raising
problem questions with a view to fostering discussion, further research and background reading.
Further research will be facilitated in the Web-based environment by the use, amongst other sites,
of the MATHDI (MATHematical Dldactics) database. Thisis ahighly comprehensive database of
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research on mathematical didactics, developed by the Zentralblatt fur Didaktik der Mathematik in
co-operation with the European Mathematical Society. In addition further background study will be
facilitated readings and guided readings around theories and practices of teaching-learning and the
nature of mathematics. Discussion and co-operative learning processes will be fostered viathe use
of computer and video conferencing.
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Alberto Bargéllini
Universita degli Studi di Pisa, Italy

Preservice and in-servicetraining of scienceteachers:
integrated approaches towar ds science teaching and some
implications for teacher education

Abstract

This chapter focuses on the devel opment of provision, in terms of the contents and methods, of the
programmes of pre-service and in-service teacher education of science teachers at the Italian
compulsory school level (primary school and middle school: pupils between 6 and 14 years of age).
Particular attention is given to the educational strategies and didactical methodology on which
this development is based. Integrated approaches to science teaching and related problems are
discussed. Integrating principles, dimensions of integration and the profile of the mathematics and
science teacher are outlined.

Preservice and in-service training of science teachers at the University of Pisa
In recent years the University of Pisa Didactics of Chemistry and Integrated Sciences Research
Group has participated inin-service and pre-servicetraining activitiesin collaboration with several
institutions (IRRSAE Tuscany, M.Pl., Rettorato of Pisa University, etc.)

In-servicetraining activities

At the elementary school level

In Italy, new programmes were introduced into elementary schoolsin September 1987 and science
teaching, for thefirst timein the history of our schools, began to play an autonomousrole (Bargellini
et al. 1989; Bargellini 1991; Bargellini et al. 1991). The new science programme is based on the
following five themes: physical and chemical phenomena; the environment and natural cycles;
organisms. plants, animals and man; man and nature; the man-made world. Starting from these
programmes, in the pluriennial in-service training programme for elementary school teachers, we
tried to attain the following objectives and to devel op the following content:

Objectives
a) Acquisition of aminimum, but correct, level of chemical language.
b) Acquisition of some basic chemical concepts, in relation to children’s cognitive
development.
¢) Acquisition of knowledge of some chemical processes.
d) Acquisition of first level of awareness of the importance that chemical knowledge playsin
the relationships between people, society and the environment.
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Content
a) Content relative to the structure of chemistry;

1) Physical states of matter;
i)  Changesof state;
i)  Systems (mixtures and solutions);
iv)  Chemical substances (with particular reference to their danger and toxicity);
v)  Chemical interaction;
vi) Acidsand bases.

b) Relevant chemistry content
Thisisrelativeto the relationships between chemistry, society and the environment, and concerns
the great problems of contemporary society: health, environment, food, energy resources, etc.

¢) At middle school level
In accordance with Ausubel’s theory the following six units of instruction were prepared and
experimented with in some Italian middle schools (pupils 11-14 years of age):

1)  Thephysical states of matter

i)  Changesof state

i)  Solutions

iv) Elements and compounds

v)  Chemicadl interaction

vi) Acidsand bases

Pre-servicetraining activities

During the academic years 1994-5 and 19956, in view of the creation of aschool of specialisation
in teaching of two years duration, the University of Pisa organised two specialisation courses (see
Bargellini et al. 1996).

These two courses, which aimed to promote the professional training of future teachers at upper
and lower secondary school levels, partly by means of teaching practice activities, dealt in particular
with aspects related to subject-matter didactics. The courses were attended by newly graduated
students in the following subject fields: Italian and Latin, foreign languages, mathematics and
computer sciences, natural and experimental sciences.

Thedidactic activitiesinvolved thefollowing: the science of education; teaching of ahistorical and
epistemol ogical nature; teaching of subject didactics, integrated with specific laboratoriesand related
teaching practice. The second course, whose programme is indicated below, was held from 30
January to 29 June, 1996 and involved 200 hours of lessons, 90 of which were attended by all the
participants and covered general pedagogy and didactics, the psychology of education, and
developmental psychology, learning and behavioural difficulties.

In this case, as in the previous one, there were a number of special studies for each class with
seminars, guided practical activities and teaching practice in selected schools with the support of
tutors. Each subject took into account the specific aims of the course and encouraging maximum
levels of participation by the students who were involved in group activities, seminars, group and
individual projects. At the end of the coursesthe participantstook written and oral examinationsfor
evaluation purposes.

The courses were based on didactic-methodological procedures previously discussed and agreed
upon by the various course lecturers, in the presence of tutors and a number of representatives of
the psycho-pedagogical area.
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The practical teaching activities were conducted in such away asto allow the student teachersto
act first as observers and then to carry out agradually more active role as protagonists.

Inevitably, a number of inadequacies were observed, in particular with regard to:

1) the level of coordination between the various subject areas, between these and the
practice teaching activities and, above al, between the subject area and the psycho-
pedagogical area;

i) the limited number of hours dedicated to teaching practice and their unsuitable
timetable;

1)) coordination, with reference to content, between course programmes and the
programmes carried out in the schools which hosted the practice teachers.

These problems, however, despite not undermining the good quality of the experience, do need to
be solved.

Educational strategies

The materials proposed in chemistry for these activities were prepared on the basis of research
carried out over many years with teachers and pupils. The strategiesfollowed required the teachers
to carry out the experimental activities designed for children working in pairs.

The laboratories or the classrooms were organized with low-cost, flexible and safe materials.

Didactic methodology

The didactic methodology followed was based on D.P. Ausubel’s theory and followed the method
of guided discovery in order to reach significant learning. According to this methodol ogy, the teacher,
suggesting the treatment of content relating to the various sections, leads his’/her pupilsgradually to
acquire basic scientific knowledge and concepts and to have acertain familiarity with the scientific
procedures of investigation that are used in the solution of simple problems that arise in everyday
life.

The pupil, placed in astimulating situation, is guided to observe objects and organisms, to discover
the properties of the former and the rel ationshi p between structure and function in the latter, aswell
as the relationships that link them to the environment in which they live.

The role of the teacher during these experimental activities is that of following his’her pupils as
they work in pairsor insmall groups, guiding themintheir observationsand enquiriesand stimulating
them to continuous critical thinking.

During more recent activities, the methodology has been more markedly constructivist.

The problem of integration between experimental sciences

Conclusions of the Varna Conference on the integrated teaching of science

In 1968 an important International Conference on the Integrated Teaching of Science was held at
Varna (CIES 1968) some of its conclusions follow:

1. The teaching of integrated science contributes towards general education, emphasises the
fundamental unity of science and leads towards an understanding of the place of science in
contemporary society. It avoids unnecessary repetitions and permits the introduction of
intermediate disciplines.
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2. A course of integrated science should emphasise the importance of observation for increased
understanding of the environment; it should introduce pupils to logical thinking and scientific
method.

3. The extent of integration and the balance between integration and coordination will depend on
the age of the pupils, thetype of educational institution and local conditions. At the earlier stages
of secondary education, a totally integrated course in experimental science appears generally
desirable. At the higher stages of secondary education such a course may also be desirable
especially for those students who have decided not to specialise in science.

4. Science is an important part of primary education, particularly in arousing scientific curiosity
and in developing scientific attitudes and skills.

5. Studies into concept formation in science should be carried out, principaly for the younger
children.

6. Further experimentsin the development of new integrated curriculaand the production of teaching
materials are needed, drawing on those resources that are already available. The results of such
experiments must be widely disseminated.

7. Thetraining of teachersfor primary schools should include science closely linked to pedagogical
aspectsof teaching science. Secondary teachers should receive an education in scienceat university
level and this education should include pedagogical aspects, both in theory and practice. In-
service training, both scientific and pedagogical, is considered to be essential.

Theintegrated teaching of experimental sciences. motivation and objectives

Gadsen, Becht and Dawson have analysed over 100 projects for the integrated teaching of
experimental sciences, prepared in various countries throughout the world, examining in particular
the motivations and objectives of the projects examined (Gadsen et al. 1979).

The motivations include the following:

1) the conviction that the understanding of each single scientific subject arearequires
an external contribution: for example, the teaching of biology requiresthe application
of a number of chemical notions, which in turn are related to the knowledge of
physical knowledge and laws;

i) an awareness of the fact that the quality of scientific teaching can be improved: in
order to make progressinthefield of integrationitis, aboveall, necessary to examine
traditional didactic methods critically and renew methods and contents.

The same authors have a so recogni sed 23 types of general objectivesand have attempted to classify
them into five basic groups (objectives related to themes of a scientific nature, objectivesrelated to
personal growth, objectives of social relevance, objectives of persona interest, general education
objectives).

The interdisciplinary aspect of science corresponds, therefore, to the requirements of present-day
society to educate individuals in a harmonious and balanced manner. Every discipline, due to its
links with others, contributes to the realisation of this objective.

Thisbasic aim hasinspired many of theintegrated science teaching programmes prepared in recent
decades. These, however, present marked differenceswith regard to general and specific objectives.
As it is impossible to present a general overall view which takes into account the diversity of
declared objectives in the projects examined by Gadsen, et al. 1979, it would seem useful to draw
the attention of teachersto aparticularly complete reference model presented in one of the didactic
units contained in the English project ‘ Science 5-13' (Macdonald Educational 1972—75) and aimed
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at the elementary school level, although at the same time it could aso be applied at the Middle

School level.

Integration principles

We could easily be encouraged to think of content as the main integrating principle: topics such as,
for example, water, air, the environment, are by their very nature interdisciplinary. Content however,
does not constitute the only possible integrating el ement.

The same function can be carried out by:

a) common pedagogical objectives, likethe acquisition of the capacity to anayse phenomena

in science, in mathematics, in history;

b) the adoption of acommon methodol ogy, based for example on the acquisition of concepts
and the activation of procedures that are basic to experimental sciences. Tables 1 and 2
indicate the most important scientific procedures and concepts according to an elaboration
by the American Association for Advancement of Science (AAAYS).

Table 1. Procedures followed in science (AAAS)

Observation: use of the sensesto describe
objects and phenomena

Classification: to choose, group and order on
the basis of particular criteria

Numerical relationships: to identify
guantitative relationships existing in nature
M easur ements: to measure various Sizes,
collection of data, evaluation, precision
Time-space relationship: description of
gpatial relationships and their variation in time
Communication: oral, pictorial and written

I nference: simple and plausible explanations
of an observation

Prevision: to make previsions of the type:
“what would happen if ...”

Formulation of a hypothesis: the use of
observation, inference, prevision, etc. to
suggest explanations of wider generalizations.
Produce oper ative definitions: to define
terms and objects in the context of a certain
experience.

I dentify and control variables: to consider all
variables but vary only one at atimein order
to identify unequivocally the relationships
with the system.

Experiment: to formulate hypotheses, control
variables, invent procedures, communicate.
Interpret data: what do the data mean? What
generalizations are possible? What further
experiments are necessary?

Table 2. Some of the principal conceptsin science (AAAS

Cause-effect | Matter-energy | Cycle
Equilibrium [ Organism Evolution
Force Space-time Interaction

Model Entropy Probability
Population Field Scae
Symmetry Order System

Dimensions of integration
Among the various dimensions that characterise integrated science teaching programmes, are
amplitude and intensity.

Amplitude depends on the number of disciplines that come into play in the integration process. A

scale of growing amplitudes can be established, for example:
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a) within the scope of one of the natural sciences. for example in biology between zoology

and botany;
b) between two closely related exact sciences:. for exampl e between physicsand mathematics;
C) between natural sciences and social sciences.

Intensity, on the other hand, expresses the effective degree of integration between the disciplines
considered.

At the Varna Conference the distinction existing between a complete integration process and one of
simple coordination between disciplineswas already clear. Today amuch finer distinction between
coordination, combination and synthesis (or completeintegration) isproposed (Blum 1975; Bargellini
and Fedi 1990).

The term coordination means the simultaneous teaching of independent programmes under the
direction of acommon body, for example a coordination committee.

Instead, a combined programme includes didactic units that are programmed around large-scale
themesreferring to different disciplines. In aprogramme of synthesisaproblem of aninterdisciplinary
natureisused asthe unifying ideaof the didactic unit. In order to determinethe degree of integration
characteristic of a certain programme, use is generally made of an integration matrix defined in
terms of the dimensions of amplitude and intensity.

Towards a school of specialisation for teachersin Tuscany: a plan for science
teacher training

In preparation for the introductionin Italy of aschool of post-graduate specialisation, of two years
duration (foreseen by alaw passed in 1990 but not yet inforce) the two previoudy-described teachers
training courses were held at the University of Pisa. The academic senates of the three Tuscan
universities in Florence, Pisa and Siena have also appointed a Proposals Committee to study the
feasibility of the school in Tuscany. Some of the suggestions of the Proposals Committee on the
teachers’ training process follow.

Programming in the courses relative to the field of natural sciences (course 59/A), mathematical,
chemical and physical science in middle schools.

University didactic regulations specify, as minimum requirements, the following:

Area 1. training as a teacher
Includesdidactic activitiesaimed at the acquisition of necessary attitudes and competencein the
science of education aswell asin other related aspects of the position of teacher.

Area 2. subject-specific training

Includesdidactic activitiesaimed at the acquisition of attitudes and competencerel ativeto didactic
methodology for the corresponding subject, with particular attention to the logical aspects, the
genesis, historical development, epistemological implications, the practical meaning and the
social functions of each branch of knowledge.

Area 3. laboratory experience with specific reference to the training content of courses

Area 4. teaching practice
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Profile of the teacher

It is extremely difficult to define such a profile in the present day when there is debate on the re-
organization of study cycles. In any case, inrelation to the current situation in the middle schoal, it
can be suggested that the most suitable profile for a mathematics and science teacher is one
corresponding to asingleteacher, that is, one who has more specific training in two subjectsthanin
the others, as happensin many European countries. Thismodel should allow for moreweight in the
subject training sector and the acquisition of more specific competence in the field of the chosen
subjects.

The training of this single teacher can be described as follows: the student will have a preparation
(subject-based, in subject didacticsand of epistemol ogical nature) intwo of thefive subjectsinvolved
in the present ministerial programmes. 1) Mathematics with elements of computer sciences, 2)
Biology; 3) Physics; 4) Chemistry; 5) Earth sciences.

For students who are not graduates in Mathematics, Physics or Chemistry, one of the two subjects
studied A, B, must necessarily be mathematics. The relative preparation will require an increased
length of time for theoretical studies, laboratory activities and teaching practice. The group of
subjects in which the student will receive a more specialized preparation will be entitled “basic
subjects’, while the group of other subjects will be called “other subjects’. Specific preparation
will aim, rather than at a quantitative increasein the extension of knowledge of the chosen subject,
at the development of critical capacities and methods in that subject. In particular a thorough
knowledge of the structure, the didactics, the history and the specific epistemol ogy of thetwo main
subjects will constitute asignificant general reference model.

Subj ect-specific training
Objectives

1 The objectives of teaching subject didactics and relative laboratories are respectively the
acquisition and application of specific competencies in the determination of didactic
objectives, in the choice of teaching content and in effective curricular organization, in
the choice and collaborative construction of teaching strategies and the formative
evaluation of the learning results obtained.

2. The objective of epistemological teaching isthe acquisition of knowledge regarding the
nature and development of subjects in preparation for the required teaching, the
rel ationships between them, reflection on the nature of the teaching problems faced and
on the methodol ogies of didactics research used.

3. For areas regarding epistemological teaching, subject didactics and subject didactics
laboratories, the organization of teaching, didactics activities and formative activitiesis
effected on amodular basis and is defined according to what is indicated in the School
Didactics Regulations.

Content of the subject based courses
The courses considered to qualify arethefollowing topics. They may be subject to further refinement
within each category:

Subject didactics

Aims and objectives in teaching

Role in the teaching of a specific scholastic stage
Interaction between learning theories and subject didactics
Didactic treatment of conceptua key points

Didactic technol ogies, instruments and models
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Interaction with other subjects within the context of the curriculum.
Criteria and methods of evaluation of learning
The teacher as researcher

Epistemological bases of the subject
Rolein knowledge

Significance in cultural formation
Critical historical development
Conceptua key points within the subject
Language and communication
Instruments, models and methods

Definition of the study plan

In order to obtain qualifications the subcommittee proposes the following study plan organized so
as to minimize the total number of courses and at the same time both to leave the student a certain
degree of liberty and to favour the possibility of obtaining double qualifications.

Credits

The subcommittee suggests offering creditsto any student who hasincluded in his’her degree study
plan examinations whose contents correspond to those of the courses offered by the school. In this
case the student can obtain creditsfor corresponding courses or modules, possibly presenting for an
integrating test that will be evaluated by a School Board commission.

Minimum requirements and ‘ debts

The subcommittee al so examined the problem of relevance of knowledge acquired in variousdegree
coursesthat allow accessto the various limited-number classes and therefore proposes a number of
suggestions to allow the enrolment of candidates who present subject insufficiencies (‘ debts').

To that end the commission haslisted the subject competenciesthat are held to be necessary for the
particular specialisation so that the future teacher will, at least initially, have adequate knowledge
of the subject to be taught.

Students who have acquired all the required competencies during their degree course can enrol
directly, while those who have insufficient knowledge (‘debts') must complete their relative
knowledge. The Board will indicate in these cases what form the completion is to take. Generally
speaking this will require attendance at suitable university courses. It is suggested that special
conventions be agreed with the faculties concerned; qualification to appropriatelevel will bevalidated
either by passing the university examination for the course, or by aspecial examination by a School
Board commission. (Thelatter may be necessary where the university course or relative examination
isof ahigher level than that required for qualification.) Clearly those students who wish to enrol for
two specialisation classes simultaneously must satisfy requirements for both classes.

a) Subject areas and training activities

a) the subject areas corresponding to the five previously mentioned subjects

b) all subject didactics

C) subject didactics laboratories

d) historical-epistemol ogical foundations regarding the two chosen main subjects.

b) Details of the proposed training and time allotments

Toalow increased flexibility of individual didacticsprogrammesit isproposed to group the didactic
activitiesin quite brief modules (from 10 to 30 hours). The 220 hours available for the subject area
areasfollows:
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1st year
1st Semester
Basic subjects
Didactics and epistemology of subject A
Didactics and epistemology of subject B

2nd Semester
Basic subjects
Didactics and epistemology of subject A
Didactics and epistemology of subject B
Other subjects
Didactics of integrated sciences

2nd year
1st Semester
Basic subjects
Didactics and epistemology of subject A
Didactics and epistemology of subject B
Other subjects
Didactics of integrated sciences

2nd Semester
Project area

Preservice and in-service training of science teachers

30 hours
30 hours

20 hours
20 hours

20 hours

20 hours
20 hours

20 hours

Curricular development of models and didactic units regarding

the topic and requiring an integrated scientific vision

1st year
1st Semester
Basic subjects
Subject A didactics laboratory
Subject B didactics |aboratory

2nd Semester
Basic subjects
Subject A didactics laboratory
Subject B didactics |aboratory
Other subjects
Integrated sciences didactics laboratory

2nd year
1st Semester
Basic subjects
Subject A didacticslaboratory
Subject B didactics |aboratory
Other subjects
Integrated sciences didactics |aboratory

2nd Semester
Project area
Experimentation in curricular key of modules

40 hours

25 hours
25 hours

20 hours
20 hours

20 hours

20 hours
20 hours

20 hours
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and didactic units regarding atopic that requires
an integrated scientific vision 30 hours

Laboratory experience with specific referenceto thetraining content of cour ses
Organisation, management and oper ation of the laboratory

The operation of the laboratory, and the management of the 200 hours of activity that are to be
carried out by the studentsin aparticular course, are entrusted to ateam consisting of the following
persons:

1. A number of teachers of didactics in the various subjects making up the area (mathematics,
computer science, chemistry, physics, biology, earth sciences)

2. A formation sciences teacher

3. An expert secondary teacher (supervisor)

The organization and management of the laboratory activities are entrusted to one of the subject
didacticsteachers.

Laboratory activities
Laboratory activitiesinclude the following:

a) Planning of didactic modules
b) Planning and preparation of didactic materials (complex and low-cost equipment, models,
transparencies, cards, dlides, video), aimed at experimenting in the planned modules.

¢) Comparison of alternative didactic hypotheses

d) Critical analysis of:

* text books

e cards concerning the various stages of curriculum development

* video

» didactic software

* modelization processes and types of model used in the didactics of various subjects making up
the course

Teaching practice
The programme for the 280 hours of teaching practiceis as follows:

After taking part in the laboratory activities, the student-teacher is assigned to a specially chosen
expert teacher (tutor). Inalaboratory school, previously selected and suitably structured, the student-
teacher, under the tutor’s guidance, carries out two periods of teaching practice.

1st year

1st period of teaching practice (passive) (100 hours)

During this period the student-teacher mostly follows and observes the tutor’s activity assisting
him/her in the programming of modules and didactic courses, aswell asin the preparation of all the
didactic material necessary for their realization.

2nd year

2nd period of teaching practice (active) (100 hours)

During this second period the student-teacher continuesto assist thetutor in his’her various activities,
at the same time assuming the role of active teacher. During this second phase, as well as didactic
activities, the student teacher is engaged in didactics research (80 hours).
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On conclusion of the two teaching practice periods the student-teacher should have acquired
professional ability/expertise in the following:

a) the ability to communicate in scientific language

b) the ability to effect observations

c) the ability to solve problems of an experimental nature

d) expertise relative to the historical evolution of the experimental sciences

€) awareness of theinfluence exercised by the development of science on society and the economy
f) expertise relative to health and the environment

Functions of the supervisor or teaching practice coordinator
The supervisor, who will be responsible for not more than 7-8 tutors, carries out the following
functions:

1. Participatesin all the activities concerning the planning of didactic materialscarried out inthe
laboratory

2. Informsthetutors on the didacti cs-methodol ogical and content aspects of the model s el aborated
and experimented within the laboratory

3. Isin contact with the tutors and coordinates them, partly with aview to evaluating the teaching
practice activity carried out by the students.

4. Together with other members of theteam, participatesin the eval uation of the teaching practice
carried out by students.

Functions of the tutor
Thetutor is an expert teacher in the subject area and is responsible for following no more than two
student-teachers during both their passive and active teaching practice activities.

Furthermore, the tutor collaborates with the teaching practice supervisor in correlating the laboratory
and teaching practice activitiesand in formulating afinal evaluation onthelevel of professionalism
reached by the students in relation to the activities carried out during the two teaching practice
periods.

Relationship between laboratory and teaching practice activities

During the teaching practice activities the modules elaborated in the laboratory are experimented
with in the pilot classes by the student-teachers under the guidance of their tutors. Following the
experimental activity in classthe modules are discussed in the laboratory to undergo critical analysis
and eventual revision in the light of experience, before becoming definitive.

Final report
On conclusion of the training programme, the future teacher will prepare a final report on the
fundamental aspects of both the various didactic activities and the research activities carried out.

The plan proposed in this programme providesfor attendance at a minimum of two semester courses
on “foundations and methodsin two subjects of an experimental nature” (to be chosen from Biology,
Earth Sciences and Chemistry), for graduates in mathematics and physics.
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Sources of ‘didaktization’. On defining disciplines and their
‘(fag-)didaktik’ across bordersillustrated with examples from
Mother Tongue Education (MTE)

Abstract

Thisisnot atraditional paper, but rather a collection of pre-thoughts about challengesof generalizing
school disciplinesand their didaktik across borders of languages and cultures. (The written, made
up form, ‘didaktik’ ischoseninthis paper to keep a certain distance from*didactic’ asderogative.)
The point of departure is Mother Tongue Education (=MTE). However there are short visits to
other disciplines, such as science. Examples and per spectives are mostly taken from Norway and
Scandinavia. Thereisno mainidea, or coherent thread of thought, other than to try to avoid seeing
a discipline as a straightforward phenomenon. The paper has no intention of covering all relevant
problems, but focuses on the internal relationship between a discipline and its didaktik. One
hypothesisisthat defining a discipline isthe moment of birth for its didaktik, and that through the
inevitable ‘languaging’ of this ongoing process, there is established a, so far badly recognized,
important relationship between the didaktik of MTE and other disciplinesand their didaktik. Internal
challengesin thedidaktik of MTE coul d therefore serve asa source of reference for other disciplines.

Introduction

| will define didaktik quite simply as questions about a discipline or a field. In the late 1990s
didaktik has gained more attention in Scandinavia, thereis an increased interest in it, more books
are published and the variety in topics and concernsis significant.

Traditionally didaktik has been seen asarelatively stabl e rel ationship between an educational content
(what) and its methods (how) and legitimation (why). This paper widens the scope by searching for
different sourcesof didaktization. Thisdoesnot imply that established aspectsarerefuted or disputed,
but rather isintended to add new questionsto the tradition.

The *outspring’ islanguage, especialy Mother Tongue and Mother Tongue Education (MTE) ina
non-national perspective. MTE in most countries will consist of much more than language, but
these aspectswill not be discussed in this paper. | start from the question of classification in general
and then in relation to concepts within the field of *Norwegian’.

Further | try to show, quite simplistically, how three basic aspects of language function as sources
of ideologieswithin MTE over the years. Asthe importance of al three aspects (form, content and
use), grows, the didaktik is growing too. This is a growth mostly from within, since the natural
guestion after periods of strong expansionisinevitable. What isMTE? The‘what’ questionis seen
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as an original source for didaktization, irrespective of whether a field has something to do with
education or not. This view makes the question of didaktization a general one, which will move
didaktik closer to Wissenschaftstheorie, epistemol ogy, meta-cognition and philosophy.

| progress by inspecting briefly sometraditional sourcesof didaktization. | then dwell on the problem
of didaktik as additional or inherent to adiscipline, suggesting that thisisacrucial, undertheorized
problem in teacher education today. | further suggest that didaktization is deeply rooted in culture
andinfundamental changes of the conditionsfor production and reproduction in society. Accordingly
didaktization is seen asasymptom of conflicts between modernity and postmodernity, and islinked
to the use of (models of) language to obtain educational reflexivity.

Finaly I outline atriadic understanding of the didaktization of knowledge, teaching and learning,
related to atriadic view on language and communication. The triadic view isin line with the three
general aspects of language pointed out above: form, content, and use. This approach can function
asaframe of reference for and between disciplines and their didaktik, not least across borders.

Classification of (and with) cultural objects, such asMT?

With theintroduction of the so-called Metric System an attempt was made to overcomethe problem
of worldwide standards for measures. Even if it should apparently be relatively easy to define
physical concepts, and in spite of strong general agreement on the benefits of a shared, common
system for reference, itsintroduction has progressed quite slowly, dueto the strong cultural traditions
in many countries. Similarly, the Norwegian Association of Ornithology hasthis year been able to
agree upon a system of standards for referring to different parts of birds bodies, in order, asis
noted, to avoid “unambiguous’ concepts.

However birds, like our topic Mother Tongues, differ in types and forms, and they move across
borders. They are also studied and referred to by international communities of researchers. Plants,
animals and other natural objects are traditionally referred to in Latin. Whilst the metric system
goesagainst tradition in the Anglo-Saxon world regarding vocabulary aswell aslong held standards,
the situation in new academic fields, such as comparative studies in education, is rather different.
English, and theinherent ideol ogiesthat go with it, cannot be avoided though. What we are confronted
with are not objective categories but cultural phenomenaasfocused ‘ objects . And further, another
cultural phenomenon, the English language, is used as a tool. In addition speakers and listeners
will, in most cases, be non-English, which implies that in the process there will normally be two
mental ‘trandations aswell. So much for therisk of being misunderstood in describing the discipline
ideologically when making studies across borders by means of language.

Ascan be seen, there are dilemmasin taking an ‘international’ perspective: A semantic systemor a
cluster of conceptsis surely needed. Too much ‘precision’ however may turn out to be inadequate
or may even falsify the nature of the phenomenon in question. ‘Neutral’ concepts are of course
preferable, but English, which in practiceisthe only aternative, constitutes animplicit ideol ogical
standard (aswould any other language). The‘values' of thelocal or national concepts disappear, to
be replaced by the ‘values’ of English. In Norwegian it is possible to say
‘Farsteskriftspraksundervisning’ in one single word, that is, in one ‘ concept’, not ‘ con cept’. Such
aconstruction creates problems for English. (* First-written-language-teaching’ ?) Or, for example,
aterm such as*fagdidaktikk’ createsdoubletrouble sinceboth ‘fag’ (German, Fach) and ‘ didaktikk’
seem to be untrandlatable in English. And finaly, two recently established international research
journals have been called English for Specific Purposes and Changing English. The names are of
course perfectly acceptable, except for the fact that both journals welcome research reports in
languages other than English.
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The‘flora’ of termsreferring to different ‘languages of Norway’ over the last two hundred years (
which is a deliberately imprecise use of the preposition ‘of '), illustrates the kind of cultural and
logical phenomenawe are confronted withinaiming at ‘ precise’, general definitions: dansk, dansk-
norsk, norsk-dansk, norsk, landsmal, bokmal, nynorsk, riksmal, samnorsk, dannet gstnorsk,
modersmadl, morsmal, farstesprak, hjemmesprak, sidemdl, hovedmal, samisk. Thismixture of terms
would be confusing to most foreigners, even if the terms were translated properly. Thistrue variety
of partly related, partly synonymous, conceptswill get lost in the moment of chosing one concept to
cover the ‘something’ in question, which is probably not a‘thing’ (a category) either, or not even
onething.

In 1962 Swedish took the term modersmal (English, Mother Tongue) in Swedish written curricula
to describe the discipline we are investigating (Svedner 1999: 26). In Bulgaria the discipline was
called Bulgarian language until 1981, when for a short period it was called native language. In
1990 the name was changed again, but now to Bulgarian language and literature (K utchukov
1995: 202-203). In Norway Norwegian wasin use from 1889. The decline of the term modersmal et
should be understood in connection with Norway’s striving for national independence from Sweden
at that time.

When the National Association for the Teaching of Norwegian was established, aslate as 1977, its
proposed aim was quite simply “to strengthen the subject of Norwegian” (Ongstad and Smidt 1995).
However after aquite heated debate the following wasadded, “( ... ) with compl ete respect for Sami
as an independent mother tongue” (given the fact that the Sami people had lived within Norway’s
borders thousands of years before Norway was even a concept or a state). However a possible
contradiction wasjust around the corner: Sami isNorwegian (!) Can thistangle be resolved through
verbal clarification? Sami is a language indigenous to the state of Norway, and in that sense a
Norwegian language. However, since Sami isthe only indigenouslanguage in Norway that isnot a
linguistically Norwegian rooted language, it holdslegal statusasan independent * Norwegian’ mother
tongue (as distinct from al the other, approximately 100, mother tongues) spoken and taught in
Norway by immigrants.

On the other hand, since the name of the curricular discipline taught in schoolsis aso Norwegian,
alogical consegquence, when editing anew national curriculum, would have beento call thediscipline
MTE, under which Sami, Nynorsk (New Norwegian) and Norwegian would be listed as separate
language forms to be taught. (On ‘Nynorsk’, a special Norwegian phenomena, see Ongstad and
Smidt 1995.) However, this would not be right either, since the educational discipline of course
contains much more than the teaching of a particular language. This extensive part, containing
crucial subject elements such as literature, media, and ICT, is hardly ‘mother tongue’ in a strict
sense, or at least only just indirectly related to it. And finally, to increase the confusion, in the new
written curriculafor years 1-10 for all compulsory schools in Norway, the so-called L97, thereis
not aword about Sami as a separate discipline, presumably based on the quiet argument that Sami
iISnow in some sense an independent education, and in spite of the fact that the new curriculaarein
forcefor al childrenin Norway (KUF 1996). In the 1987 curriculum, M87, thetwo disciplines are
listed together with other related curricula. This implies the following three terms. Norwegian,
Sami as First Langue, Mother Tongue for Language Minorities (KUF 1987).

Crossing borders, these and similar ethnocentric labels and terms become impossible as shared
notionsfor the phenomenon in question. Thus some sens bl e possible explanations can be devel oped.
The International Association for Applied Linguistics (AILA) uses the terms Mother Tongue and
Mother Tongue Education, which are even used by a subnetwork within the association. There are
at least two problems with MT(E). Firstly, some feminists refute gender related concepts such as
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‘Mother Tongue' . Secondly, thereis already confusion in some countries becausetheterm MTE is
even used for the education given to students who are taught their ‘own’ language as a minority
language. ‘Morsmalsundervisning’ in Norway cannot be used in isolation any longer. More and
more people will, without a context, interpret Mother Tongue Education as teaching for students
who do not have Norwegian as their main language. The problem isthat reality istoo complex for
thewords available. It is not possible to be 100% precise. A native speaker or a speaker of a native
language implies an “ either/or thinking”, and does not alow for amixture of ‘native’ languagesin
the geographical areanor for different degrees of bilingualism. On the other hand theterm MTE is
common, established and widespread.

Four possibledifferent alternativesto mother tongue: native language, first language, homelanguage
and ‘own’ language, all have different semantic implications and emotional connotations. They
will probably classify differently ascriteriain different situations. For some peopletheir first spoken
languagewill never becometheir first written language. Home language may not mean first language.
Mother tongue may actually be father tongue. To decide about the labelling of these thingsisnot a
personal or national question. It is an international dilemma where objective precision has to be
balanced with practical functionality. In this paper | will stick to the term MTE, while, however,
being open to its possible weaknesses.

MTE as historical ideologies of form, content and use

Form

Basically ahistorical corefor MTE in many national stateswasto bring the child to understand that
the specific sounds of spoken words corresponded with the written lettersin asystematic way. The
proper reproduction of the national ‘sound’ was at the heart of the enculturation. To be able to
recognize thewords, the learner had to learn their meaning. To grasp the meaning of the words, the
child had to understand their use. To comprehend the total sense, the student had to know the use of
words within the specific culture. However, it took more than a hundred years to develop these
related recognitions, in their deegpest sense, as theories of language and learning, and as adequate
elements in written curricula.

To be able to produce the right sounds has been a dominant ideology. The actor in the national
theatre, the priest in the pul pit, the gifted speaker in the national assembly, the reader of the newson
radio and television, the teacher in front of the class: all were expected to produce the proper sound,
and thus confirm and transmit the ‘ nation’. The same held for the written language. Hence school
systems in national states have put an enormous stress on the reproduction of a correct national
form.

However, in nations with older cultures, such as China, Russia, France and England, the sound
system had drifted away from awritten language that was established early, while‘younger’ nations,
such as Finland, had a rather orthophone situation, with a short distance between sound and | etter.
Reading and spelling became the curricular tools to recreate nativeness such as ‘ Englishness and
‘Norwegianness . In many countries this aim was blurred by the fact that particular sociolects and
dialects had won in a socia and political battle to become, or to control, the national language,
normally the cultured elite in the capital. (“A language is adialect with an army.”)

Thisaim has, in some countries, for different reasons, been the dominant factor in what isconsidered
as MTE up to the 1970s. The language, the MTE curriculum and the nation are one. Everywhere
where real members of the nation are visible and audible, the correct patterns of speech should be
expected. Serving the switchboard in the company, applying for important jobs, writing for the
publicin newspapers, talking to middle class kidsin schools, should be in the appropriate |language.
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The first signs of cultivation would appear through the language people used as standard forms.
The forms were significantly national. When the lower classes, people from rural districts and
immigrants, streamed to the towns and cities to get mass education and later on higher education,
they had to leave their own sounds, their particular forms of speech, behind and adjust to those of
the nation, guarded by the teachers of MTE.

The dominance of thisideological paradigm isnow broken, but not its power. If immigrants cannot
sound and look Norwegian in their ‘verbal appearance’, they will, evenin 1999, not get ajob, asa
rule, where language is involved. A symptom of the situation is that most right wing parties in
European countries still defend the prime position for a‘proper’ language. Aninteresting tendency
is that some applicants, fluent in written and spoken Norwegian as second or third generations of
‘immigrants’ in Norway, but with ‘un-Norwegian’ skin colour, names and sound, have started to
take Norwegian looking namesin order at least to get asfar asan interview. Norwegian formisstill
valid and crucial. MTE didaktik generally avoids discussions of thistopic.

Content

Norway is not Denmark. There are Norwegian words for Norwegian phenomena, ski, quisling,
flord. The uniqueness of a nation has often been connected to some believed core patterns in the
national culture. To support this semantic processthe textbooksin many countries, especially inthe
first part of this century, werefilled with iconic national texts, such asthe heroic lives of brave men
and the humble everyday work of women. Through this process a nationa ‘world picture’ was
smuggled in. The conceptualization of the phenomena has taken on a national character, mostly
without saying so, in short, it is ethnocentric. To establish coherence, and not just particularity in
thisrespect, history isused, and notably not only in the discipline of history, to focuson the creation
and recreation of the nation. Searching for the content of MTE around the world we will find the
story of the language, the story of the literature, the story of the people, the story of the glory, the
story of independence.

Use

The third aspect that came into the national curriculum arrived in a sense relatively late. In some
situations it was necessary to act in a certain ‘national’ way. Lord Nelson told his soldiers what
England expected at the battle of Trafalgar, thelittle Dutch boy put hisfinger in the hole of the dyke
to save the land, Jan Palas burnt himself to death in the streets of Prague and the prime minister of
Norway, Gro Harlem Brundtland, promogated bluntly the slogan “It is typically Norwegian to be
clever” after the Olympic Games at Lillehammer in 1994. However acting ‘Norwegian’ cannot
normally and easily be controlled and evaluated in schools. Theform and content of Norwegianness
can easily be measured, but not its use.

Form, content and usein research

Parallel with the above developments, research on language devel oped anew understanding of the
‘nature’ of verbal phenomena. Saussure showed that the number of sounds or phonemes were
actualy quite limited and formed an oppositional system of differences. The national languages
and the dialects used certain phonemes that were particular to alanguage only by difference. This
system in fact underlined the similarities between human beings and their speech rather than the
differences. Later Chomsky showed that grammar ruleswererestricted too, and that the basic e ements
of the syntax of verbal language were common to all human beings. A specific language was only
specific in the choices it had made of arestricted menu of grammatical possibilities.

Semanticsfollowed up what had happened in the linguistic study of syntax and grammar. Vladimir
Propp, Louis Hjelmslev and Algirdas Greimas developed a more structured semantics. Although
semantics has not been so successful as syntax in universalization and generalization of the field,
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there is no doubt that semantics has been very important for new understandings of content, sense
and meaning. As an example, all Norwegian students since the 50s have had to study logic and
some semantics as part of a compulsory, propaedeutic first semester study. Generally it could be
fairly said that general semantics has taken over from amore nationalistic way of thinking. Thisis
clear from the topics of textbooks on language that came into use in the late 60s and early 70sin
most European countries.

Finaly, Halliday has more recently shown how the use of language follows patterns that can be
generally described asfunctional grammar and wherethe cultural context iscrucial for establishing
meaning (Halliday 1994). We are now experiencing Hallidayian writing of grammar for national
languages, where the stress is on the general rather than on the specific.

Taken as a whole, the scientific study of language, that is, the study of syntax, semantics and
pragmatics, has forced schools and education all over the world to balance the general and the
unigueness of specific national patterns.

(Thisisnot necessarily becausethe general ismore‘true’ than the specific. There are many reasons
why teachers, experts and politicians want general answers to problems and challenges. Among
themisthat thisview is‘smpler’ —all human beings can be understood by studying one. Furthermore:
it is cheaper. Books on language can just be translated or, even better, printed in English for an
‘international’ market. Finally it is easier to handle in the curriculum. Goals can be standardized.
Students, teachers, schools, disciplinesand countries can be evaluated and compared. Standardization
isin line with mgor tendencies in the production system and in politics such as homogenization
(downplaying) of differences).

The shifts above are reflected both in the naming of the discipline and in the exchange of content
elements of the written curriculaover the last few decades. However the shifts have been rapid and
extensive, and defenders of MTE, searching for a core and precise borders of the discipline, have
asked: what isMTE, really? For instance, Peter EIbow asksin What isEnglish? if the discipline has
to become just a bin, into which new topics are thrown, and much less is taken out (Elbow 1990:
108-118). He is sceptical about grand unifying theories or methodologies as a core for the study
and learning of English:

When | look around at the profession and ask if we have a centre, it seemsto me that the strongest
centre remainsthe traditional one that doesn't easily let go: English as the profession of grammar
and literature, correctness and good taste. But when | turn away from these wide and dangerous
speculations ( ... ) | come up with this: perhaps we will gradually get a new cohesive focus on the
productive dimensions of language ( ... ). Perhaps English can end up being a discipline that is,
aboveall, about making knowledge rather than studying already existing knowledge. (Elbow 1990:
117-118)

It is wrong to believe that the thrown-together nature’ of MTE is caused by or typical of
postmodernism. Elbow mentions Fred Newton Scott, who 100 years ago claimed that the most
characteristic thing about English teaching wasits unsettledness, arguing that it wasfuller of unsolved
problems than any other subject (Elbow 1990:118).

Applebee, who has studied the history of English holds:

Whether the model for the educational process has been growth in language, the four basic skills
(reading, writing, listening, speaking), or the three basic disciplines (language, literature and
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composition), some aspect of what teachers considered to be important has been lost, reemerging
to assert its own values and undercut the basis of the reconciliation. Inevitably, the edges of the
subject have blurred and wavered, creating for the teacher of English a perpetual crisisof identity.
(Applebee 1981: 14546, Elbow 1990: 118)

In Norway Bull (1991) has expressed similar doubts about an anticipated ‘ core’ in Norwegian as
MTE, arguing that there is no unity at the university level either. On the contrary ‘Norwegian’ at
thislevel consistsof clearly separated and independent disciplines. Professor in M TE fagdidaktikk,
Geir Wiggen, argues, by differentiating between amore descriptive presentation of the discipline’'s
isand amore normative ought or rather should, that Norwegian as M TE hasto give away many of
itsnew trendy elementsand return to one of its points of departure, to Norwegian language (Wiggen
1993).

Ven (1995) analyses, in hisdissertation, MTE in Holland in particular and in Europe in general:

The exploration of the relation between the school subject and the academic discipline also leads
to an interpretation of mother tongue education as ‘more’: different social groups and different
formsof ‘ cultural capital’ make more and more, and sometimes contradictory, demands on mother
tongue education (Ven 1996: 504).

Summing up the consequences of new orientations, Ven concludes differently from, and much
more radically than, Wiggen: | think that the pluriformity of mother tongue education must be
perceived asa vital quality, asa vital means for homogenisation —and | amvery well aware of this
paradox.. (Ven 1996: 505)

Elbow smply states, and even he is close to a paradox, that asking what is English? is not the
guestion, but the answer. He says that his book is about a profession that cannot define what it is,
and that thisfact isnot at all ascandal, but possibly rather astrength (Elbow 1990: v). | would argue
that the question is the moment of birth for MTE as fagdidaktikk: In asking the ‘what-question’ it
isno longer possible to keep separate MTE and its didaktik.

‘Didaktization’

By asking ‘what’ a phenomenon isthen, the phenomenon changes. If | ask who | am, | am probably
not the same person after the question. By asking what acertain disciplineis, that istrying to define
it, we change the discipline by forcing upon it a self-consciousness it did not have. In this sense
‘didaktization’ starts from the what-question and is accordingly inherent to the discipline. This
explicit self-understanding can only happen through language. In MTE there will probably be a
better chance of accepting the didaktik as part of MTE, since the meta-cognitive aspect of language
is adso language. Thus understanding of texts even implies some kind of text pedagogy. At least
MTE dealswith different views of communication that might have acrucial impact on how didaktik
is conceptualized.

‘Didaktization’ can start from many different sources. One way of categorizing isto see methods,
pedagogy and the discipline as three different points of departure for ‘fagdidaktikk’. I will use the
Scandinavian countries as a simplified illustration of this point. In Sweden the ‘fack-didaktik’ is
quite methodologically oriented. Svenska i Skolan, a journal for the teachers of Swedish as a
discipline, reflectsthis by mostly giving advice and being concerned with the practicalities. Books
on didaktik in Swedish as a discipline tend to put methodological more often in their titles. An
exampleis Svenskdmnet & svenskundervisningen (Svedner 1999). A reason for this position might
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bethat pedagogy as an academic discipline has been relatively strong in the politics of educationin
Sweden. Methodology has been developed into a separate academic field, recruited from skilled
teachers with quite solid backgrounds in the discipline. Compared to Norway, Sweden could be
said to have arelatively dependent fagdidaktik and avisible metodik. Teacher education collegesin
Sweden have merged with the universities and the professors of education and pedagogy as a
discipline have had the role of gatekeepers. Sweden could thus be said to be a country where
‘fagdidaktikk’ has mostly been based on ‘metodik’ (methods).

In Denmark the teacher education colleges are not supposed to be research institutions. Power has
been in the hand of the universities and, in Scandinavian terms, a rather significant institution,
Danmarks lagerhgjskole (DLH). DLH has more or less had the monopoly of advanced education
and research in Danish teacher education. The fagdidaktik in Denmark has been lessvisiblethanin
Norway. On the other hand the pedagogical researchers at DLH have been able to problematize
many aspects of didaktik through their extensive series Didaktiske studier, of morethan 20 volumes
edited by Karsten Snack between 1992 and 1996, in which four volumes were aso published on
Lageruddannelsens didaktik. Mostly challenges and problems are seen from the perspective of
pedagogy and, to summarise, the content of the books may indicate that a significant, separate
‘fagdidaktikk’ in the disciplines developed into professional fields are not common in Denmark.
This suggestion is supported by a clear tendency in the new law of 1998 for teacher education in
Denmark, inwhich ‘fagdidaktik’ seemsto play aminor role (Undervisningsministeriet 1998). Hence
Denmark may serve asan example of acountry where fagdidaktikk has been dependent on pedagogy
and educational research. (However there are certain tendencies within the disciplines. See
Henningsen and Sgrensen (1995) regarding M TE-didaktik).

In Norway the situation is different for several reasons. In disciplines such as Norwegian, Science
and Mathematics, fagdidaktikk is relatively strong. Partly as a symptom, partly as a reason, one
could point to the fact that there are now masterstudies and professors in fagdidaktikk for these
disciplines in Norway. Hence Norway serves as an example of a country where fagdidaktikk has
mostly developed from the disciplines.

‘Didaktization’ seems to be an increasing tendency in North European education. On one hand it
tends towards particularization, more often focusing on specific fields such as subfields of an
etablished didaktik-discipline, for instance ‘ text didaktik’ ; or on the other hand, it focuses on special
educational problems such as “faskol edidaktikk” , which isadidaktik for very small schoolswhich
are not large enough to keep up ‘normal’ classes.

However at the sametimethereisaclear tendency to generalization and internationalization. This
goes on at different levels, for example in the disciplines, where they see themselves as more
general, more important than the acceptance they have gained so far. See, for instance, Sjgberg
(1998) who claimsthat scienceisunderestimated as part of culture, and that the role of the didaktik
of science among othersisto increase our understanding of how nature and culture are intertwined.
(I will return later to his book.) On a ‘higher’ disciplinary level we can trace the first general
‘fagdidaktikk’ (Lorentzen et al. 1998). Thisbook bringstogether the didaktik of such disciplinesas
Mother Tongue, Vocational Training, Social Science and Mathematics without accepting that this
joint effort should be described as traditional ‘didaktik’, but rather as (general) ‘fagdidaktikk’.
Internationally, too, there is a search for a platform not only for researchers who actually use the
term didaktik (Uljens 1997), but also for the possibility of bringing together fields with seemingly
different termgs/labels in the hope that they are conceptually similar enough to be discussed under
the umbrella— Didaktik and/or Curriculum (Gundem and Hopmann 1998).
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The problem of the degree of didaktization

Increased didaktization of a discipline can and should lead to the crucia question of whether the
discipline should continue to be seen as the discipline plus didaktik, or asanew disciplinewhichis
neither didaktik nor the basic discipline. Australian teacher education for primary education has
had a strong tradition of balancing the ‘discipline’ and its pedagogy, aimost as a fifty-fifty blend.
However this has never been called didaktik and, asin Norway, pedagogy (educational studies) has
recently been downsized.

In Norway, asin Australia, the established school subjectstaught in teacher education are seemingly
the winners, since there is less space left for pedagogy. A difference between the two countriesis
that they are arriving at this outcome from different traditions, asmay bethe case for many different
European countries in a time of change. Norway for the last 20 years has had quite a strong
didaktization of Mother Tongue Education: there are formally established (three semesters)
mellomfag and hovedfag (master studies) aspointed to in the didaktik of M TE and there are appointed
professorsin MTE fagdidaktikk. Thereis even ashared Nordic initiative for adoctoral in the field.
The question however is whether this tendency will lead to a significant shift in the character of
‘Norwegian’ taught in teacher education so that the new discipline actually is Norskdidaktik, the
didaktik of MTE, a balanced blend of the two aspects into a new discipline, or if the Australian
tendency will win —areturn to the basic discipline with stronger links to the university tradition.

The answer may confusingly be both, since there are strong voices for a future split of teacher
education for compul sory education (1-10) into two separate studies, one for primary and one for
secondary education. Primary education may then choosethe M TE didaktik and secondary education
may give priority to thediscipling(s). Theirony of ‘ didaktization’ within thefield of MTE may then
be that it wins a Pyrrhic victory, by taking over totally at the lower level and losing what it might
have gained in school orientation at the higher levels. However this may just be speculation. What
seemsclear though isthat, at the moment, didaktization isanincreasing force throughout Scandinavia,
taking on different patternsin different countries.

Didaktik of science without science

A new book inthedidaktik of sciencewhich hasdeliberately left out science, illustratesthe potentional
tension between the two (Sjgberg 1998). Sjaberg’s book is entirely about the didaktik of science.
Hence science is only secondary. On the surface it is a book that takes seriously the increased
ambivalence towards science in society. On the one hand science is undoubtedly more important
than ever and founding even more basic conditions for the development of new societal patterns.
On the other hand thereis a‘winter of discontent’ about the negatives in the wake of its‘ progress
and agrowing belief that science could no longer be an unproblematic route to freedom and happiness.
Basically Sjaberg argues that his book is didaktik in science as allmenndannelse, alluding directly
to the German and Danish tradition in didaktik focusing on Bildung/dannelse. There is no reason
for not buying his argument that science needs a renewed, deeper, more fundamental didaktik,
especially considering the many epistomological and ethical questionsin thisfield that should be
brought together.

However it is possible to see his, and other, books on didaktik as spin-offs of postmodernity. His
claim for allmenndannel se can then be seen as ameansto re-establish amodernistic discourse, that
haslost ground. For the didaktik of sciencethis seeemsto bethe only solution if one does not want
to follow Lyotard. (Never mind al the fuss around the so-called Sokal case.) However Sjgberg
admits that even if it were to be possible to accept Popper’s falsification paradigm for science as
such, the didaktik of science belongs rather in the Social Sciences and the Humanities and will be
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open for Kuhnian paradigmatic shifts. And perhapsthat is exactly what we experience at the turn of
this century. Sjgberg’s further argument is that science is culture and cannot be cut off from it.
Therefore adidaktik, even in science, ismainly aquestion of culture. It has not been, but it should be.

Didaktization and societal production of meaning in society

Based onideasfrom Bourdieu (1989) and Lash (1990) | will outline some general, broad assumptions
on therelationship between positioning, language, the production of meaning in society and didaktik.
In small, traditional societieswith stable relationshipswhere cultureislargly reproduced, the basic
sense of life, work and activities will be taken as doxa, that is, tacit and unguestioned. In thiskind
of society, activity is primary and language secondary. Thereisno need for schools, MTE and (fag-)
didaktik. Its system of meaning is the doxa, meaning is given. So is language. We are in a premodern

Society.

In societieswhere doxais questioned, particularly through language, activity and language areon a
more equal footing as driving forcesin production and reproduction. Meaning is not given, but has
to be established, basically through language. New culture is produced along with old traditions.
School is needed for the production of new competence and the reproduction of traditions. Mother
tongue gets a central role in school to negotiate the old and the new.

Thedidaktik hasthetask of legitimising thisbalance and fulfilling M TE’srole as performer. Society
isdynamic and heterodoxic, it isdriven by change. Language is now seen asdynamic, and can bring
about change. Both language and activity are important in production. Modernity is on its way.

However, societies threatened by extinction or modernism may have the power to strike back. The
new meaning isdenied by establishing the old one astrue, but thistime explicitly defended, through
language, by orthodoxy, the right meaning. Schools become important to restore what is almost
lost. The fundamental meaning system is renewed, but now outspoken. The didaktik is used to
promolgate and defend the restoration process. Language is important, especially its reproductive
capacity. Meaning is seen as fundamental and present, and is kept alive through the literal use of
language. Language is crucial, since it is used to make the meaning explicit, to defend it, and to
control it. Modernity is opposed.

Historically and at the present time, for nations as for people, as well as on different levels, these
three basic types are found to be blurred and in astate of change. Therefore thereisafourth type of
meaning, the paradox. When all these three meaning-types struggle for dominance, it isdifficult to
judge what is the ‘right’ meaning. Language can no longer be trusted, but has still to be used.
Language is seen as ambiguous. Language, or rather semiotic signs, are now more economically
important for production than the traditional, manual act. The production, selling and buying of
signs is economically more important than the ‘unproductive’ reproduction of the past. The
Humanities are downsized unless they can make their knowledge saleable in free competition.
Language in education acquiresall kinds of tasks. Thedidaktik issent in all directionsto find order
or sense in the blurred mess. Some approaches decide to stay in the middle of these confusing
streams and shifts without taking a‘clear’ standpoint. The discipline accepts paradoxes. We arein
postmodernism.

Thus stability and change in meaning systems is a major factor for practical positioning within
educational systems. By and large education and didaktik are modernistic projects, in the sense that
change is not only seen as possible, but even valuable. However the disciplines have different
positions in this am. Science in school has, ironically, focused on nature as given and therefore
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focused on knowledge asreproduction. Theirony isthat in society science, linked with technol ogy,
is given a key role in the development of both the industrial and the postindustrial society. This
science cannot (afford to) be poststructural. It is bought and paid to bring about change. It cannot
seeitself asambiguous. Critical fagdidaktikk (whichistheimportant subtitlein Sjaberg 1998) isin
an exposed position vis-a-vis a modernistic science.

MTE, on the other hand, has in the last century been split between given and new, tradition and
innovation, stability and change. The national language is seen both as a stable system that should
be nurtured and kept alive and as something that obviously changes over time, and therefore should
be ‘helped’ in the ‘right’ direction. Literature consist of a canon of solid texts that survives the
shifts of generations, and helpsusin defining ourselvesas‘ German’, ‘English’ or ‘Norwegian’. At
the same time MTE welcomes and allows for new writers, subjective reading, forgotten literature.
Literature can be read for confirmation and for recognition.

The positioning of these elements in relation to the socio-economic development of society is not
clear. However most national curriculatry to sort this out by giving MTE certain defined tasksin
the process of enculturation through the discipline, what is expected to be reproduced and what is
new. Thus the discipline will generally leave the teacher with some relatively clear genera
expectations of what to do in the classroom, while the directions of these activitiesin relation to the
development of the nationisnot clear, evenif such goalsare often defined in the general curriculum.
In Norway, at least, there is not a strong tradition of drawing these connections. It is left to the
didaktik. Many M TE teachers could not care less about the connection. They feel they are employed
as teachers of language and literature, not of socialization. They are teachers of the discipline.
Others are concerned with the connection, but are more preoccupied with the students' learning,
than the discipline. Hence the ‘fagdidaktik’ gets a minimum variant on one hand and a maximum
edition on the other, between which thereisand will be aconstant tug of war. The national evaluation
of Norwegian as adisciplinein teacher education drew the overall conclusion that the disciplineis
split between two orientations, school and university (Hanssen et al. 1998).

Didaktization and triads in communication

All utterances (within a discipline) can be seen having basically three aspects: form, content and
use, or put another way: structure, reference and action. Following Bihler (1934), Bakhtin (1986),
Habermas (1990, and Halliday (1994) communication, and accordingly all utterances, texts,
discourses and genres will consist of adynamic relationship of these three aspects. They motivate
and give senseto other triadsin cultural theory such as symptom, symbol and signal (Buhler 1934)
or heart, head and hand or identity, ideaand interaction. | want to relate these three aspectsin three
internally, mutually defined, aspectsof any discipline, namely (respectively) aesthetics, epistemol ogy
and ethics, which correspond to Habermas' categories of inner nature, outer nature and society
(Habermas 1990) (or self, world and society in my preferred terms (Ongstad 1999a, 1999b).

Partly in line with Habermas, the considerations and evaluations of aspects of symptom, form,
structures, heart, or identity (in short, the appearance of theinner nature) will be an aesthetic question,
asking the nice-ugly question. In parallel the evaluation of the aspect of symbol, references, content,
head, or idea (in short the signification of the outer world) will be a question of epistemology,
asking thetrue-false question. And finally the evaluation of the aspect of signal, use, action, hand or
interaction ( in short the question of the embodiment of society as signified) will be a question of
ethics, asking the wrong-right question. Thus these three questions or ongoing evaluations will
form the possibilities and the restrictions for the different kinds of validity in question. However,
the main point isthat these three aspects can never be separated, sincethey are shiftingly, dynamically
and mutally at work in all utterances and al disciplines (Ongstad 1996, Ongstad in press).
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Consequently, to force adisciplinejust to deal with its own restricted epistemology, itsdisciplinary
reference to the world, will obstruct the possibility of didaktization, that is, not to problematize the
internal relationship between the aesthetics, the epistomology and the ethics. In other words, to
definealanguage or any other ‘discipline’ asitssegregated ‘ epistemology’, isto cut off thediscipline
from its didaktik. Understanding didaktization, or didaktik, as something that stems solely from a
discipline’s educationa use, understood and transmitted through pedagogy alone, will probably
missacrucia point —that no knowledge should be separated from its aesthetics and ethics. Triadic
communicational theory (Buhler and Habermas) and triadic socia semiotics (Bakhtin and Halliday)
can help in addressing these questionsin asystemic and anon-categorial way (Ongstad 1999¢). Itis
not a coincidence that two new books in general didaktik in Norway (Hiim and Hippe 1998, and
Rearvik 1998) implicitly deal with triads such as adventure, understanding and action, or emotion,
knowledge and motion.

References

APPLEBEE, A. (1981) Writing in the Secondary School: English and the Content Areas. Urbana: NCTE.

BAKHTIN, M. (1986) Speech Genres and Other Late Essays. Austin: University of Texas Press.

BOURDIEU, P. (1989) Outline of a Theory of Practice. Cambridge.

BULL, T. (1991) Det ideologiske norskfaget og det faktiske norskfaget. Gar norskfaget i opplgysing innanfra.
Norsklageren: 1: 5-13.

BUHLER, K. (1934) Sprachtheorie. Stuttgart: Fischer.

ELBOW, P. (1990) What is English? NY and Urbana: MLA and NCTE.

GUNDEM, B. and S. HOPMANN (eds.) (1998) Didaktik and/or Curriculum. An International Dialogue. NY: Peter
Lang.

HABERMAS, J. (1990) Kommunikativt handlande. Gothenburg: Daidalos.

HALLIDAY, M. (1978) Language as Social Semiotics. London: Arnold.

HALLIDAY, M. (1994) An Introduction to Functional Grammar. London: Arnold.

HANSSEN, E. et al. (1998) Kvalitativ evaluering av norskfaget i allmennlagrerutdanninga, Norsk |. Rapport fra
evalueringsgruppene. Gruppe 1. (Forelgpig utgave, mai.) (Oslo: KUF).

HERRLITZ, W. et al. (eds.) (1984) Mother Tongue Education in Europe. A Survey of Sandard Language Teaching in
Nine European Countries. Enschede: IMEN.

HIIM, H. and E. HIPPE (1998) Lazing gjennom opplevel se, forstéelse og handling. Odo: Universitetsforlaget.

KUF (1996) Laareplanverket for den 10-arige grunnskolen. Oslo: KUF.

KUF (1987) Mansterplan for grunnskolen. Oslo: Aschehoug.

KUTCHUKOV, H. (1995) Teaching Bulgarian as aMother Tonguein Bulgarian Schools. InR. DELNOY et al.. (eds.)
European Education in Mother Tongue. Nijmegen: IMEN.

LASH, S. (1990) Sociology of Postmaodernism. London: Routledge.

LORENTZEN, S. et al. (1998) Fagdidaktikk i fagdiadktikkens forutsetninger og utvikling. Oslo: Universitetsforlaget.

MALMGREN, G. andL.G. MALMGREN (1995) Swedish Mother Tongue Education during Three Decades— A Story
of Conflicts, in R. DELNOQY et al. (eds.) European Education in Mother Tongue. Nijmegen: IMEN.

ONGSTAD, S. and J. SMIDT (1995) Norwegian — a Dynamic Battlefield., in R. DELNOY et al. (eds.) European
Education in Mother Tongue. Nijmegen: IMEN.

ONGSTAD, S. (1996) Genresand literacy in Norwegian as M TE: semiotic-didacti c perspectives on student positionings
to task ideologies. In F. CHRISTIE and J. FOLEY (eds.) Some Contemporary Themes in Literacy Research. New
York: Waxman

ONGSTAD, S. (1999a) Vad & positioneringsanallys? In C.A. SAFSTROM and L. OSTMAN (eds.) Textanalys.
Introduduktion till syftesrelaterad kritik. Lund: Studentlitteratur.

ONGSTAD, S. (1999b ) *‘Egentlig’ som postmoderne symptom (eller ‘mening’ som didaktisk problematisk). In K.W.
M@LLER (ed.) Modernitetens praksis. Arhus: Jydsk Paedagog-seminarium.

ONGSTAD, S. (1999c) Et semiotisk grunnlag for (allmennfag-) didaktikk. In E. NILSEN and T. BANG (eds.) Rapport
fra konferansen * Allmennlaarer utdannel sens profesjonsdidaktikk” . Bodg: Hegskolen i Bodg.

ONGSTAD, S. (in press) Self-Positioning(s) and Student’s Task Reflexivity —a Semiotic Macro Concept Exemplified.
Journal of Sructural Learning and Intelligent Systems.

RORVIK, H. (1998) Didaktisk refleksion. Oslo: Universitetsforlaget.

SIFBERG, S. (1998) Naturfag som allmenndannelse. Oslo: Ad Notam.

SVEDNER, PO. (1999) Svenskédmnet and svenskundervisningen — narbilder och helhetssyn. En didakti sk-metodisk
handledning.Uppsala: Kunnskapsfdretaget.

TNTEE Publications Volume 2, Nr 1, October 1999



Sources of ‘didaktization’

ULJENS, M. (ed.) (1997) Didaktik —teori, reflektion och praktik. Lund: Studentlitteratur.
UNDERVISNINGSMINISTERIET (1998) Bekendtggrelse om uddannelse af larere til folkeskolen.

Copenhagen:Undervisningsministeriet. June.

VEN, PH. van de (1996) Moedertaal sonderwijs. Interpretatiesin retoriek en praktijk, heden en verleden, binnen- en
buitenland. (M other tongue education. Interpretationsin rhetoric and practice, present and past, at home and abroad).
Doctoral thesis, University of Utrecht. Wolters-Noorhoff.

WIGGEN, G. (1993) Norskfaget: fins det? Et synspunkt p& norskfagets art og grenser. Norsklareren: 5: 12-19.

Faculty of Education, Oslo College
Pilestredet 52, N-0167
OSL O, Norway.
Tel.: +47 22 4521 82
Fax: +47 22 4521 35
Email: Sigmund.Ongstad@lu.hioslo.no

TNTEE Publications Volume 2, Nr 1, October 1999

185



186 TNTEE Publications Volume 2, Nr 1, October 1999




Aud Marit Simensen
University of Oslo, Norway

Shifts of paradigm: A dilemmain foreign language didacticsasa
major component in the education of teachers

Abstract

The paper will discuss the problems created by shifts of paradigm, first in theories of language
learning and theories of language, sometimes referred to as the academic *parent’ disciplines of
foreign language didactics, and then in theories of foreign language teaching, most often referred
to asforeign language teaching methods. The problemswill be discussed from the point of view of
educating teachers for a career across shifting paradigms. Above all the paper will question the
prescriptive aspects of foreign language didactics in teacher education and argue for a greater
share of analysis and criticism. There should also be an emphasis on providing the studentswith a
historical perspective on foreign language teaching and with the underlying theoretical rationale
for different approaches to foreign language teaching over time, including different ‘versions' of
foreign language school subjects. Animportant point isthat the panacea fallacy in foreign language
teaching should be avoided in teacher education. This will make students more prepared for the
changes or major shifts that inevitably will come during their career asteachers.

Introduction

To alarge extent the history of foreign language teaching is the history of the theories and notions
at any time about what language is and how languages are learned. Such theories and notions
constitute the cardinal pillars on which teaching methodsin aforeign language are based. And the
history of foreign language teaching has taught us that these theories and notions are continually
changing. Thus over time we have had a succession of different teaching methods. In a school
context we talk about swings of the pendulum and bandwagon effects. In the academic disciplines
the term is‘ shifts of paradigm’.

Theactivities, theories, concepts etc. dominant at any timein any academic discipline are often said
to congtitute a paradigm. By thisis meant aframe of reference, which a community of specialists
will share at any particular moment in history.

The history of foreign language teaching shows that paradigms tend to shift more or less according
to predictable cycles. Each paradigm starts with a successful period wherethereisahigh degree of
consensus among the specialists. Then some begin to doubt and question the dominant concepts.
As this devel opment gains momentum, theoretical concepts as well as practical tools are rejected,
and then finally a new paradigm replaces the old. A small ‘revolution’ or a shift of paradigm has
taken place, and a new cycle has started.
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It has been suggested that each cycle has a duration of approximately aquarter of acentury. To the
extent that such shifts in foreign language teaching methods influence the development in our
foreign language school subjects, the practitioner in the classroom must be prepared to experience
one or maybe two professional ‘revolutions’ or maor shifts during her/his career. This may be
problematic, in particular if the cyclical nature of paradigmsand the theoretical bases of the changes
are not properly understood. In my opinion an understanding of these phenomenais a prerequisite
for the development of a sound, realistic and relaxed, but, at the same time, positive, open-minded
and confident attitude to major shifts. Anideal teacher education should make students understand
that a new teaching method should not be interpreted as ‘ gospel truth’.

In the present century there are several examples of major changes in foreign language teaching
theory or method dueto ‘revolutions’ or ‘ shiftsof paradigm’ inthe academic ‘ parent’ disciplines of
thefield, asdealt with above (further discussed in Simensen 1998). | will in the present chapter give
aglimpse of basic ideas in two ‘ schools of thought” which have had a strong influence on foreign
language teaching in Norway, one replacing the other and thus representative of ashift of paradigm.
The influence on foreign language teaching will first be dealt with in terms of foreign language
teaching methods and then in terms of suggestions or prescriptions in syllabus guidelines for the
teaching of English as aforeign language in our schools. | will limit myself to shiftsin relation to
ideas about how languages are learned. For reasons of space | will not be able to deal with equally
important shifts in relation to ideas about what language is. In the last part of the article | will
discussthe problemsinvolved in such shifts of paradigm in relation to foreign language didactics as
amajor component in the education of foreign language teachers.

Examples of shifts

Behaviourism and the audiolingual method of teaching

Inthemiddle of the present century a selection of ideasfrom J.B. Watson’sbehaviourismin general
psychology weretaken up in relation to language learning, in particular by B.F. Skinner in hisbook
Verbal Behavior from 1957. The basic ideadeveloped isthat |earning is shaping behaviour and that
human learning is similar to animal learning. Asis known to most of us, Skinner’s argument was
that thereis no basic differencein explaining the fact that arat in an experimental cage can learn to
handle some mechanism to receive a food pellet as a ‘reward’ and in explaining the fact that a
human being can learn to use aspects of a language as ‘operants' to satisfy her/his needs. The
implications were that

* behaviour isaresponse to astimulus,

* behaviour happensin causal, associative chains,

e dl learningisaresult of associative or habit-formation processes,

« learning is brought about by the repeated association of a stimulus with aresponse, and

« language behaviour is of the samekind as other forms of behaviour and therefore subject to the
same laws of learning.

Skinner, together with many of his contemporaries, thusinterpreted verbal learning as a process of
habit-formation and as a result of some sort of automatic conditioning process. some patterns of
language are reinforced because they are rewarded, some are not. Only those patterns which are
reinforced by the community of language users, will persist. These are characteristicswe normally
associate with the nurture conception of learning. Its basis is mechanistic. Although Skinner had
L1 (mother tongue) learning in mind in his reasoning, the ideas were gradually taken to apply to
foreign language learning too by other scholars. And to make a long story short, one important
result was the audiolingual method of teaching foreign languages. We recognize its behaviouristic
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basis in the well-known slogans of the method, for example, A language is a set of habits. A
characteristic of the method was the adoption of concepts such as conditioning and reinforcement:
language habitshad to be * shaped’ and reinforced. Thusin practice only linguistically correct student
responses could be rewarded and hence reinforced. The following comparison illustrates the
importance attributed to correct responses among the most convinced proponents: “Like sin, error
is to be avoided and its influence overcome, but its presence is to be expected” (Moulton 1961,
guoted in Rivers 1964: 5). As a consequence, the following advice was given to the practising
teacher:

The principal method of avoiding error in language learning is to observe and practise the right
model a sufficient number of times; the principal way of overcoming it is to shorten the time lapse
between the incorrect response and the presentation once more of the correct model. (Brooks 1960:
58)

In practical teaching this meant repeating the right model anumber of times and guiding the students
so that they themselves preferably made only linguistically correct responses, no language errors. A
key word was* strict control’: strictly controlled progression in teaching materialsincluding strictly
controlled exercises. And, of course, ateacher should try to ask only questionsthat she/he was sure
the students could handle correctly.

The school subject

The most behaviouristically-oriented and audiolingually-based syllabus guidelinesfor Englishasa
foreign language for our compulsory school systemin Norway, primary and lower secondary, were
proposed in Forglag til normalplan for grunnskolen in 1970. This document says explicitly that to
alarge extent language learning isthe learning of verbal habits. The syllabus guidelines were not,
however, accepted by the Ministry of Education and new syllabus guidelines were written and
accepted in 1974 (M-74). These are aso clearly behaviouristically-oriented and audiolingually-
based although the strong claim about language learning as habit-formation has disappeared.
However, the concept of habit is still there, as will be seen below. The 1974 guidelines explicitly
refer to the audiolingual method and argue for control in the learning of new language structures.
The guidelines maintain, for example, that speech habits are most efficiently established through
the production of correct responses. The teacher istherefore, among other things, advised to direct
controlled oral exercises “in such a way that errorsto the extent possible are avoided” (p.149, my
trandation). This means that substitution tables and drills of various kinds constitute a major type
of such exercises. However, it should be mentioned that a certain scepticism to the mechanistic
basis of the audiolingual method had already found itsway into the school subject. A certain caution
was, for example, expressed against mechanistic drilling.

This was the dominant paradigm in foreign language teaching in my country in the 1960s and the
1970s. But behaviourism was, of course, already outdated in the ‘parent’ discipline. Thus, in fact,
we may say that the 1974 guidelines were out of step with dominant conceptsin academia. A new
paradigm had in reality already replaced the old.

To the extent that the subject didactic education of foreign language teachers adhered prescriptively
to audiolingualism in the 1960s and 1970s, we may assume that we currently have alot of teachers
in our schoolswho may have problems understanding today’ s dominant paradigm for thefollowing
reason: the revolutionary shift in thinking which took place after Skinner in the academic disciplines
and after audiolingualismin aforeign language teaching context. Thisiswhat | will give an account
of below.
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Mentalistic and cognitive theories and communicative and meaning-oriented

approaches to teaching

The currently dominant L2 (currently used about aforeign as well as a second language) learning
theories may be characterized as mentalistic in the sense that they focus on what the learner brings
to the learning task in terms of innate mental faculties, features normally associated with the term
nature. They may also to some extent be characterized as cognitive in the sense that they focus on
the processes of themind, i.e. on the development and use of knowledge or cognitive structures, the
continuous restructuring in learning of already existing knowledge structures, and a conception of
the learner as active, constructive and purposeful in the learning process. The terminology itself
signals the shift of paradigm: from mechanistic to mentalistic and from nurture to nature.

In the following a distinction will be made between two major types of L2 learning theories, i.e.
learning theoriesthat 1) postul ate aspecific language learning mechanismin thelearner, * alanguage
acquisition device', and theoriesthat 2) presuppose faculties of amore general nature. | will briefly
deal with one central version of each type. Thefirst is represented by Stephen Krashen’s monitor
theory based on Noam Chomsky’ s basic theory. The second isrepresented by thetheory ‘L2 learning
as meaningful learning’, based on David Ausubel’s cognitive theory from general educational

psychology.

The monitor theory based on the idea of a specific language lear ning
mechanism

A landmark in contemporary thinking about language learning was Chomsky’scriticism and rejection
of Skinner’sbehaviouristic conception of language learning, someforty years ago (Chomsky 1959).
According to Chomsky, who was concerned with L1 learning, normal linguistic behaviour isstimulus-
free and innovative. He claimed that the stimulus-response and conditioning theory of the
behaviourists could not explain the creativity involved in generating all kinds of new utterances, i.e.
utterances the child has never heard before and consequently cannot ‘imitate’. On the contrary,
according to Chomsky, speakers produce an infinite number of new utterances on the basis of a
finite number of grammatical rules which have been abstracted on the basis of concrete utterances
which they have been exposed to. Chomsky’s fundamental hypothesis was that human beings are
born with an innate language learning ability, ‘alanguage acquisition device' (LAD), later to be
caled‘auniversal grammar’. Thisdevice devel opsthrough exposureto language. Although originally
developed for L1 learning, the notion was applied in theories of L2 learning too, as will be shown
in the characterization which follows of the monitor theory, probably the most well known of severd
L 2 theory versions within the present paradigm.

The monitor theory is the American linguist Stephen Krashen's theory of L2 acquisition. Since it
was launched about 20 years ago, it has been promoted as “an empirically grounded theory” that is
supported by “alarge number of scientific studies in a wide variety of language acquisition and
learning contexts’ (Krashen and Terrell 1983:1). The empirical basisreferred toisfirst and foremost
studies of how L2 is learned, or in Krashen's terms ‘acquired’, in nonformal settings, i.e. as a
second, not foreign, language. However, the corresponding teaching theory, the natural approach, is
promoted as atheory of foreign aswell as second language teaching. The studies of afixed order in
the learning of some central morphemes are, for example, a crucial empirical basis for the theory.
The present progressive‘-ing’ in English (asin ‘boy running’) was, for example, found to be acquired
before the regular past ‘ed’ (asin ‘she climbed’; see ‘the natural order hypothesis' below).
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The principal tenets of thetheory are formulated asfive hypotheses (see Krashen 1982). For reasons
of space, | include only two of them here. These are ‘the input hypothesis' and ‘the affective filter
hypothesis'.

The input hypothesis may be characterized in terms of four points.

a. Itrelatesonly to acquisition (by which is meant subconscious learning, such as mother tongue
learning) .

b. It claims that the learner/acquirer acquires new or more language only by being exposed to
comprehensible input, which means language that is a little above that which the learner/
acquirer iscapable of using himself (i). Thisisexpressedintheformula: i + 1. Thebasicidea
isthat acquirers need to understand meaning first. Then, asaresult, they acquire new language.

c. It maintains that if there is enough comprehensible input, the i + 1 will be acquired
automatically.

d. It clamsthat speaking fluency cannot be taught directly. Rather, it emerges over time given
exposure at theright level and in sufficient quantities. The same appliesto accuracy. Findly,
the input hypothesis maintains that input becomes comprehensible to the learner/acquirer
through extralinguistic information and the knowledge of the world that the learner/acquirer
has beforehand.

The affectivefilter hypothesis maintainsthat the learner’ s/acquirer’s emotional statefunctionsasan
adjustable filter which passes by or blocks input which is necessary for acquisition. Thus
comprehens bleinput can have an effect on acquisition only when affective conditionsare favourabl e.
This is the case when, among other things, the acquirer is motivated, has self-confidence and a
good self-image. Then the learner’s/acquirer’s anxiety level is low and her/his affective filter is
down. In the opposite case the learner’ s/acquirer’s anxiety level ishigh, and her/his affectivefilter
is correspondingly up. It is aso maintained that for the affective filter to be completely down, the
learner’ s/acquirer’sfocus must betotally off the language and on the content. In addition, learners/
acquirers should not be required to talk until they are mentally ready for it.

The monitor theory has had atremendous influence on L 2 teaching worldwide. This does not only
apply to the campaign in the 1980s against all types of grammar teaching, but also to the emphasis
ingeneral on alot of comprehensibleinput in teaching and on favourabl e affective conditionsin the
classroom. But although many teaching theorists as well as classroom practitioners all over the
world have been positively inspired by Krashen’stheory, some have also strongly opposed it. Many
have, for example, opposed the claim that accuracy will develop over time, and that error correction,
as practised in formal teaching, is of no value for the development of accuracy.

L 2 lear ning as meaningful learning
Asnoted above, thistheory isbased on David Ausubel’s cognitive theory from general educational
psychology (Ausubel et al. 1968/78).

To qualify as meaningful two conditions in learning must be met. Learning must:
1. involve active mental processes, and
2. berelatable to the learner’s existing knowledge or cognitive structures.

The function of * active mental processes’ isto organize the new material in meaningful chunks, in
amanner whichimprovestheway inwhich such chunksare subsumed or integrated into thelearner’s
existing cognitive structures. This means that existing cognitive structures are continually being
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restructured. Learning is meaningful when learners are involved in such active mental processes.
‘To berelatableto the learner’s existing knowledge' should inrelation to L2 learning primarily be
understood as not being too far abovethe existing language level of thelearner. It may beinterpreted
as something in the order of the ‘i + 1’ in Krashen’s theory.

The two teaching methods most commonly associated with the two versions of the mentalistic and
cognitivelearning theory type dealt with above are communicative language teaching and the natural
approach. Among other things, the importance of meaningful material/input isemphasized in both.
In addition, alenient attitude to language errorsin the students' languageisexpressed, especially in
the latter. The basic assumption seems to be that errors eventually develop into correct language
forms, provided thereis exposure to enough comprehensible, interesting, and meaningful material.

The school subject

The next two syllabus guidelines in the row, the 1985 and the 1997 syllabus guidelines, give clear
signals about the new theoretical ideas in relation to learning (M-87 1987 and L-97 1996). | will
restrict my exposition here to afew examples only of this.

The first example relates to the importance for learning of exposure and comprehensible input. In
the 1987 syllabus guidelinesit was, for example, maintained that “learning can partly take place by
means of intentional systematic practice and partly by means of varied and meaningful input” (p.205;
my translation and italics), the latter in correspondence with Chomsky’s concept of exposure, as
described above, as well as with Krashen's concept of comprehensible input, as also described
above. But, as we can see from the quote, the authors balance this new idea against the long-
standing idea of systematic practice in the language.

Theroleof exposure and input inlearning isemphasized even morein the currently valid currriculum
guidelines, the 1997 document. In particular this appliesto the reading of longer texts such as short
stories and novels.

The second exampl e relatesto new conceptions about how to deal with language errors. Inthe 1987
syllabus guidelines teachers were advised to help their students develop a constructive attitude to
language errors, such asto be ableto learn from them. In the 1997 guidelines the conception expressed
isthat “ Errors may often beinterpreted as evidence of thelearning process’ (p.224; my translation).
This reflects at least some influence from the strong claim made by Krashen and other theorists
bel onging to the same school of thought: that accuracy will emerge over time provided exposureis
at theright level and in sufficient quantities, as referred to above.

Finally, it should be added that meaning in general became akey word inthe 1987 syllabusguidelines
and onwardsfor dl levels. Thisaccordswell with cognitive theoriesin general, including animportant
point in Ausubel’s theory, as dealt with above. Besides, the 1997 syllabus guidelines emphasize a
conception of the learner asinvestigating, exploring, active, experimenting and systematic in her/
hislearning (repeated for al levelsinthisschool system). Thisfitsinwell with the basic conception
of activemental processesasaconditionfor learning in Ausubel’stheory and with the equally basic
constructive and reconstructive conception of learning in cognitive theoriesin general.

One example only out of many equally relevant

In the paragraphs above | have briefly described important shifts of paradigminrelation to theories
of L2 learning, from behaviourism to mentalism and cognitivism. | have related these shifts to
shiftsin theories of foreign language teaching/foreign language teaching methods and to important
changes in syllabus guidelines for the teaching of English as aforeign language in Norway since
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1970. Among the key words discussed in the first paradigm were habit-formation, reinforcement,
reward, control and avoidance of language errors, in the second paradigm a conception of the
learner asinvestigating, exploring and experimenting in her/his learning/active mental processes, a
language acquisition device, exposureto meaningful material, alot of comprehensibleinput, language
errors as evidence of the learning process and the automatic development of errors into correct
language forms without ‘interference’ from the teacher. The key words clearly represent opposing
trends and the crucial question is: how does the teacher cope with such revolutionary shifts? My
answer isthat this depends to alarge extent on the type of initial teacher education he/she has got.
Thisiswhat | will now discuss.

Conclusion: Shifts of paradigm in foreign language didactics as part of

teacher education

From our reading of the literature on foreign language teaching methodology we know that each
newly postulated teaching theory or method tendsto be regarded as apanaceato cure the shortcomings
of previous methods, known asthe panaceafallacy inforeign language teaching. My questionis: to
what extent does the panacea fallacy aso apply to subject didactics as part of teacher education?

To what extent are we as teacher educators, for example, tempted to prescribe a teaching method
according to the method that is ‘in’? To what extent do we, in other words, adjust our teaching to
what is*politically correct’ or even argue uncritically for the dominant paradigm?How much critical
analysis of the dominant teaching method is there, for example, in our courses? Such questions
must be asked, because the crucia point is: how well do we prepare our studentsfor the future, for
the paradigms to come?

Many of us have been involved in in-service training. In many cases we have noticed how
disappointed some of the participants have been with the promises of the teaching method they
were exposed to in their initial teacher education.

| believe these teachers have got the wrong kind of teacher education. They are the subjects of a
panacea-type of subject didactics: They have been given the ‘right’ answer. And | dare say it must
be a hard blow to be told this was completely wrong when a new bandwagon comes around in
teaching journals and in-service courses. If we provide our future teachers with only one way of
seeing things, we clearly do them an injustice. They will be unprepared for change. And they will
not have the right understanding of, and attitude to, theory.

An important function in teacher education is clearly to explain new theories, concepts, ideas and
teaching methods. But theoriesin teacher education should not primarily befor prescriptive purposes.
They should rather be for descriptive and consciousness-raising purposes and we may even say
classificatory purposes. Asweall know, categoriesnormally help us‘ see’ better. Asan examplewe
may take Krashen's category of ‘the affective filter hypothesis'. A good historical perspective on
theories would contribute to vaccinating our students against believing that the new ideas etc. will
solve all our problems. We must, in other words, make sure that the theorieswe deal with are never
believed to be the whole truth.

Subject didactics is often defined as consisting of the answers to the questions ‘what’, *how’ and
‘why’. Among such questions are “What should the objectives of a course in aforeign language
be?’ and “How should the content be dealt with?’ Such questions are only justifiable in teacher
education if followed by ‘why-questions’, such as“Why these objectives?’ and “Why thisway of
dealing with the content?” because the answers are always dependent on the situation/context.
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Among other things, this applies to the theoretical climate at the time of speaking. We have seen
examplesof thisinthischapter in relation to theories about foreign language learning. Why-questions
imply that the theoretical rationale must be explained.

I think it isimportant to distinguish clearly between the two chief rolesthat we arein asresearchers
working in ateacher education department at auniversity. Thefirst isthat as university employees,
weareinarolewhereit istotaly legitimate to stretch our theories to their limits, because thiswill
only challenge our colleagues and make our theories vulnerableto disproof. Thisis, asweall know,
an important element in how theories, concepts and ideas develop in academia. But this is not
legitimate in our role as teacher educators. Neither students nor schoolteachers have the time
themselves to read critically the basic research literature. Thus the chance that the researcher’s
theory is accepted is great. This places a heavy responsibility on the researcher. And thisiswhere
our second role is relevant. In teacher education we should primarily cultivate some of the other
intellectual virtues, we may perhaps say obligations, of employees in a university institution: a
distrust of dogmatism and a healthy scepticism to accepted truths at any time.
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Models and structuresin social science and civics teaching

Abstract

Inacurrent research project, the use of modelsin civicsteaching is subject to scrutiny at a theoretical
aswell asan empirical level. The nature of various models (i.e. pictorial, symbolic and analogical)
isdescribed. A set of empirical studies, conducted by student teachers, is summarised. The results
are mostly encouraging with regard to the effects on the studentsin compul sory aswell as secondary
school. In a concluding section, different teaching strategies (i.e. a transmission and a progressive
strategy) areanalysed intermsof a number of dimensionse.g. induction/deduction, abstract/concrete,
theoretical/applied.

Pur pose of the study

In Sweden, as in other countries, there is a troublesome shortage of literature on learning and
instruction in civics. There are severa possible reasons for this state of affairs such asthe fact that
the core of conceptsiscomparatively large, diffuse and unstable and that civicsgenerally lacks skill
development.

The purpose of this paper isto present and, primarily on atheoretical level, scrutinise strategiesin
teaching with a starting point in a current research project on instructional models in civics and
their application in teacher training with special regard to the upper parts of the compulsory and
secondary school (Vernersson 1995).

The nature of modelsisthat they can provide ssmplified and formalised pictures of reality. Within
the disciplinary context, models usually function as generative links between empirical studiesand
prevailing theory. In adidactic context, the function isamore pragmatic one — to assist the teacher
in teaching situations.

Modelsin teaching can give hints concerning the important issues of selection and communication
of the subject matter. The concept of amodel hasacentral positioninthiswork. Theempirical parts
consist of the experimental activities of 34 student teachers. The students’ projects provided useful
experience and deepened empirical knowledge. In the concluding section, two main strategies for
the use of models — the deductive and the inductive — are discussed.

The concept of instructional science

Expressed somewhat simply, instruction comprises a what-question (the selection problem) and a
how-question (the communication problem, Grue-Sorensen 1976). Theissues, theories and methods
stem from the subject matter, education and teaching methods. Itsaimisto shed light on theteaching
situation and its conditions, content, process and outcomes (Dahlgren and Salj6 1985).
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Research on instruction demands— like any other field —functional instruments of analysis, e.g. an
adequate terminology, concepts, models and theories. A firm theoretical basis should, thus, be
established by existing and new elements. Inamore long-term perspective, integrated subject matter
and didactical schemes of analysis should be developed and tested in redlistic teaching settings.

Every teacher has to arrive at — within the framework of existing curricula— good answers to the
central questions of why to teach a certain content (the question of legitimacy) aswell asthe above-
mentioned selection and communication questions.

The teaching processis further influenced by prevailing conceptions of the surrounding world and
of science aswell as civics and educational psychology.

Teaching and learning

Learning is the process whereby our conceptions of phenomena in the surrounding world emerge
and/or undergo changes. A central point of departure for our work is a qualitative conception of
knowledge.

Cognitive development is, according to this perspective, not primarily a quantitative growth of
knowledge but rather qualitative changesin our conceptions of the world (Marton et al. 1997). For
the students, the question isto find fruitful ways of organising aseemingly ambiguous, unrelated or
chaotic content into continuous strings of meaning. Starting from their preknowledge and
preconceptions, and with the hel p of reflected strategies, they face thetask of solving the objectives
they are presented with. The most interesting differencesin learning are not made up of quantitative
differences inoutcome, but rather how deeper aspects of the learning task are conceptualised.
Empirical studies of meaningful learning have shown that the approach to learning can be either
deep —or surface-oriented. A surface approach is characterised by afocuson thetext itself. Such an
approach is also accompanied by aconcentration on details and limited parts of the text, which has
been denoted an atomistic organisation of the learning task (c.f. Marton et al. 1997; Svensson
1976). A deep approach, on the other hand, isan endeavour to, viathetext, arrive at the message of
the discourse. Thisapproach also means an organisation of thetext into larger entities, i.e. aholistic
organisation. The deep-surface dimension is referred to as the referential aspect of meaningful
learning, whereas the atomistic-holistic dimension representsthe organisational (Marton et al. 1997).

Through phenomenographic studies, i.e. deep interview investigationsaimed at describing people’'s
conceptions of various phenomena — or, in the jargon of the latest texts, ways of experiencing a
phenomenon (cf. Marton and Booth 1997), we can achieve an understanding of the students
preknowledge and conceptions of the surrounding world. Knowledge of this kind constitutes an
essential part of teachers’ professional competence. It isacommon experience among teachersthat
what is taught is not necessarily identical to that which is learned. Thus, we have to consider an
internal perspective comprising the students’ learning, and an external perspective regarding the
teaching, i.e. the professional task of selecting, organising and communicating the subject matter.

A morethorough understanding of the two perspectives can bring about i nteresting hypotheses and,
in amore long-term perspective, conclusions about the nature of the dependence between the two.
Inthefuture, interdisciplinary investigations about the rel ations between instructional methods and
the subject matter will in all likelihood be among the most important kind of research for the
education system.
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Society as a field of knowledge

The socia sciences differ in certain fundamental respects from the sciences. The former have
developed from the philosophy of society. Several social scholars have contributed to what we
today denote as the social sciences (Kaysen 1973). The philosophy of society has in the past been
characterised by speculative and normative statements. Empirical research has, in a historical
perspective, played aminor role. To alarge extent, the early empirical researchers collected datain
a non-theoretical way lacking theory and a priori assumptions (Inkeles 1966). A fruitful interplay
between theory and empirical datathusdid not emerge. In modern social science, on the other hand,
the fundamental epistemological questions play an important role. It is of great importance that
these kinds of questions are considered in teacher training as well as in the schools. Comparisons
with the sciences can provide evidence of therelative nature of knowledge. The perspective presented
here departs from the basic assumption that reality can be shared not only in aphysical but alsoin
asocia dimension (Rosengren and Arvidsson 1986).The technol ogical and scientific progress made
during the 17th and 18th centuries had a great impact on our thinking about man and society.

Man had discovered the universal laws of motion. Everything could be predicted. The universewas
a clock work, once started by some creator but now tick-tacking onitsown with predictable precision.
(Pettersson 1987, p.13)

M odern physics has contributed with complementary and new perspectiveson classical Newtonian
mechanics. Conceptions about the absol ute nature of space and time have been revised through the
development of the theory of relativity, qguantum mechanics and thermodynamics. Concepts that
are in themselves expressions of uncertainty, e.g. non-linearity, instability, uncertain relationships,
irreversible processes, entropy and non-equilibrium have been developed. According to Popper
(1979), reality can beillustrated by apair of concepts. L et usimaginethat different phenomenacan
be placed along a dimension.

The extremes on this scale are the cloud and the clock. The cloud represents phenomena such as
gases, unordered, irregular and more or less unpredictable. The clock isa symbol of the opposite;
order, regularity and predictability. (Ibid. p.21)

Giddens (1984), one of the major sociological theorists of our time, claimsthat we cannot concelve
of society or social phenomenain the same way as phenomenain nature. Societies only exist to the
extent that they are created or reshaped by human actions.

If we accepted the cloud asamodel for the social sciences, this should mean that the only law isthat
of chance. Any systematic, general knowledge about society would beimpossible. Social scientists
would be forced to abandon their present nomothetic ambitions, i.e. attempts to formulate theories
and laws, in favour of descriptions of isolated phenomena and events. But we aso realise that the
clockwork isno longer sufficient even asanideal for modern science. The next questionistherefore:
isthere any third alternative between the deterministic clockwork and the probabilistic cloud?

Thetask isto find a science that can combine freedom and order, that accepts in deter minism but
considers the planned actions of man. (Pettersson 1987, p.24)

Deterministic systems may be more or less deterministic. Lack of order does not necessarily mean
total lack of predictability. Social actions do not occur in a vacuum but within a framework of
external and internal boundaries and possibilities. Social scientists have the task of systematising,
anaysing and finding general patternsin thisinterplay between freedom and order, between actions
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and existing institutions. Hagerstrand (1982), has devel oped and illuminated what he holdsto be a
deep conflict between two fundamental principles of order, the principles of closenessand similarity.

By taking his point of departure in Vida de la Blances concept “genre de vie”, i.e. life style, he
points to the symbiosis between nature and society in the traditional society.

People lived within a common body of knowledge, comprising topography and population, natural
resources and available technology for producing necessary commodities. What happened reminded
one of a text where individual activities corresponded to the words which, put after one another,
established sentences. (Ibid., p.173)

What happened, Hagerstrand claims, was evident even if the possibilities of varying the content
weredeimited. Theindustria revolution has brought with it adominance of technological rationality
in modern life. The comprehensible society of closeness has gradually been replaced by amodern
incomprehensible society of consumption and production based on the principle of similarity. This
means that artefacts and activities which are similar or demand the same kind of knowledge, are
produced or categorized together regardless of position in space and time (ibid. p.175).

Thisis, Hagerstrand writes, basically an intellectual construction, which isexchangeable with other
ways of creating order when technology reshaped the old society (ibid. p.175).

What happens here reminds one less and less of the words in atext and more and more of wordsin
adictionary,

What stands on a page is determined by formal similarities (the same initial letter) but does not
constitute atext with an obvious meaning. To form atext, words must be picked from many different
places. The meaning of society has thus become more and more diffuse. The fine tuned complex
has been replaced by something untuned and entangled (ibid. p.174).

A critical reflection on the principles above can help us achieve a better understanding of the
interaction between the fundamental factors that influence the development of society and,
furthermore, provide precise starting points for subject-matter specific instructiona strategies for
structuring and analysing.

Max Weber tried to bridge the gap between nomothetic and ideographic science by introducing the
concept of ‘ideal type’. The purposewas not to state agoal, but to provide afruitful tool for research.
The idedl type is a vision unifying some of the relations and events in life into a homogeneous
universe, ahypothetical whole. It is, in other words, alogical ideawhich may not be mixed up with
reality. Theideal type hasits own abstract, theoretical existence without any real content. It isthus
not ahypothesisthat can be verified or falsified. It is, furthermore, not acommon description, even
if it has unambiguous, idealised expressions. Ideal types are, of course, constructed by utilising the
available preknowledge about societal phenomena (Pettersson 1987). The usage of ideal types has
aninstrumental purpose. From aninstructional perspective, ideal typesare of significant interest. It
may appear that these, in teaching contexts, are even more useful than current models. Theclassical
model of free competition in economics rests on assumptions about rational and fully informed
actors. This model has come to be one of the most well known but al so questioned examples of an
ideal type. Another interesting example is Ross' (1963) analysis of democracy by means of ideal
types and real types. His systematic and profound thinking about the prerequisites, meaning and
problems of democracy still deserves great interest as a theoretical foundation of current ‘civic
upbringing’ within civics.
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Civics as a school subject in Sweden is a so-called composite made up of the contents of several
academic disciplines (LPO 94 1994 ). Asregards upper secondary school, the main constituents of
the subject comefrom political science, economicsand sociology. The basic education of the student
teachersin the subject is given in the form of integrated courses.

Models

Our purpose in the following isto deal with the issue of different modelsin civics and their usage
in teacher training and school teaching. Modelsare more or less simplified pictures of reality. They
are regarded as tools of thinking when understanding the interplay between theory and data. A
theory may be defined asanumber of mutually connected, systematically ordered statements about
reality, that point to regularities, relations, causality and that areentirely or partially testable (Lindblad
1981 p.37).

Expressed in a somewhat simplified way, atheory is alogically connected system of statements
expressing relations between carefully defined concepts (Rosengren and Arvidsson 1986, p.24).

Research means a constant search for commonalities, regularities or patterns concerning properties
of the different phenomenain reality. Reality consists of different phenomena, language consists of
terms. Conceptsrelate to phenomena possessing some kind of similarities. In other words, they can
be regarded as determinations or classes of determinations delimiting a class of entities (Marc-
Wogau 1961). A conceptual structure is obtained by a collection of fairly well-defined concepts
with explained relations. Highly defined concepts and relations are referred to as schemesof anaysis
or, sometimes, paradigms. Sets of well-defined concepts and relations are often referred to asmodels.
A mode is often conceived of as a simplified theory. For this reason, it is sometimes difficult to
distinguish models from theories.

The simplified presentation above gives us a sequence of development from phenomenain reality,
via terms and concepts, to models and theories. The borderlines between the various steps are
obvioudy diffuse. Theinterplay between model —theory —redlity isusually set in acontext comprising
choice of perspective and formulation of problems.

Some common categories of models
Below, an attempt will be made to present some different kinds of models often used by socid
scientists.

Pictorial Verbal
Model Symbolic Schematic
Analogue Mathematic

Figure 1 Models according to model technique (Hagg and Wiedersheim-Paul 1985)

Pictorial models— sometimes denoted iconic or scale models— represent visually certain aspects of
a phenomenon. Examples are photographs, drawings and maps. Analogical models are used when
we are interested in analogue, i.e. corresponding similar, or paralel, performances or behaviour.
Some philosophers have thus pointed to structural similarities between the societal body and
biological systems.
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Symbol models, finally, are very frequent in social sciences. They areformulated by using different
symbols (letters, words, integers, mathematical and logical signs, arrows, boxes, diagrams, €etc.)
representing reality. Here, they are distinguished as verbal, schematic and mathematical models.
Verbal models are, in principle, composed of words. The language of politicsisrich in metaphors,
I.e. expressions used in a transferred meaning. Politics is sometimes regarded as navigation. The
skipper stands at the helm of the state, determinesthe course, iswrecked, hitsarock, laysahull and
brings the ship into port. When road traffic is the metaphor, the politician is at the steering wheel,
steers, uses the brakes, stands at a cross-roads and collides. Sometimes, politics is turned into
objects such as pyramids, machines and webs. In the meteorol ogy of politicsthere are winds, waves,
gales, clouds, thermometers and prognoses (Pettersson 1987).

Schematic models symbolisefactorsunder scrutiny and rel ations between these by meansof different
figures. Matrices, pyramids, circles and squares are common components of such models. Arrows
between boxes are used to describe relations and dependencies. They may be single or double
sided. Causal relations may be more or less complex. Quantitative datamay beillustrated by tables,
coordinate grids or diagrams. In mathematical models, graphs, equations, functions and formulae
are used. Models may also be combinations of mathematical, verbal and symbolic illustrations.

Models may be descriptive and/or explanatory, static or dynamic, open or closed in relation to the
context. They may furthermore be qualitative or quantitative, deterministic or non-deterministic.!
From economics we are familiar with micro and macro models.

Efficient modelsarerare and cannot be derived from reality by any automatic process. They are not
reality assuch. Thecritical pointsin the contact between reality and model may lead to new models.
Whenreality isdifficult to study, it is often the existing model that nourishestheintuition demanded
when constructing a new one (Rosengren and Arvidsson 1986, p.23).

Paul Samuelson, the well known economist, has emphasised the necessity of abstracting from an
unlimited massof details. “No brain can grasp amass of unrelated facts. Analysis means abstracting.
It is necessary to idealize, to omit details, to formulate simple hypotheses and patterns, through
which facts can be put together, to formulate the adequate questions, before we observe the world
asit appears’ (Samuelson 1969, p.19).

The density of facts in education and teaching often leads to a surface approach to learning. In a
kind of benevolent attempt to convey to the students as much as possible, teachers sometimesride
roughshod over their students. Hence, we have to arrive at a consensus about what it is really
important to communicate. Primarily, teaching should be centred around a core of important content.
Fundamental concepts and principles give meaning to derived parts of the subject matter.

Hereby the student can economize by learning these fundamental concepts since insight into
them permits the student to reconstruct that knowledge, which is essentially derivative of more
basic regularities (Marton et al. 1977, p.136).

We would like to regard the present work on model usage from this perspective. As overarching
models are often missing within the social sciences, it is a challenging task to make an attempt to
provide useful didactic models. M odel swith the power to cover phenomenawithin political science,
economics, sociology and ethnogeography will, inall likelihood, be very abstract. It has sometimes
been claimed that anincreasing level of abstraction inescapably leadsto adecreasein meaningful ness.
Such aview is not always correct.
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Abstractions sometimes summarize basi ¢ conceptual problemsand relationsthat are, from aresearch
perspective, precursorsof empirical content. Aboveall, it is sometimes necessary to raisethe level
of abstraction in order to provide substance and meaning to a set of elements or variablesthat at a
first glance do not appear to be related to each other in ameaningful way, when examined at lower
levels of abstraction (Young 1968, p.41. See also Easton 1965, p.25).

If we can clarify and understand the overriding principles of a system we also have the capacity to
understand why the constituents of the totality function as they do together (von Wright 1987).

In an earlier work (Vernersson, 1989), we presented a great number (about 50) of modelsfor usein
teacher training and teaching in the schools. The models were categorised into three groups:

1. Composite or superdisciplinary models. These modelsillustrate the interplay between nature and
society and may be applied e.g. when discussing environmental care and issues about global
survival. Superdisciplinary models are dealt with in content composites, i.e. science or social
science.

2. Flowcharts for system analysis with adequate examples. Besides traditional disciplinary
perspectives, we have—based on asystem’ stheoretical and functionalistic perspective— attempted
to structure and systematise central parts of, above al, the political science part of civics.

3. Superdisciplinary and disciplinary models. These model s pertain to concepts and relationswithin
and between relevant disciplines. Disciplinary models are relatively frequent. They appear in
most textbooks. Teachers attempt — sometimes together with the students — to construct models
of their own.

An empirical study of model usagein civics teaching
During their teacher training, 34 student teachers carried out studies of models in teaching (23
males and 11 females). The purpose of the studies was to:

1. Give the students an opportunity to study and work with models during their 10-week practice
period.

2. Obtain an empirical body of material containing useful examples for teaching as well as for
didactic research.

Below, some examples from the students’ investigations will be given. The selection has been
made primarily to show the variety of models developed by the students. The students in general
succeeded, despite the relatively limited time to hand, in solving their tasks in a satisfactory way.
One group of students used a so-called meta model, with which they intended to develop their
pupils' thinking about causal relationships. The model was applied in upper secondary school teaching
to a section on the localisation of a steelworks in the U.S., by applying Montesquieu’s balance of
power and studying China's devel opment into arepublic. Inthese two cases, the model was applied
in lower secondary school teaching. The evaluation of the effectsis, in all cases, very encouraging.
Positive effects have been documented in the evaluation as regards (@) understanding causality and
(b) resulted in the eventual superior performance of a class where the initial performance was
inferior to that of a comparison class
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Another model, whichisbasically amodd of causdlity, applied in an analysisof the French revolution,
was used in lower secondary school. The experiment proved to work very well. Theintroduction of
the model affected the pupils' understanding of historical events aswell as their knowledge about
significant details.

The disadvantages in this case are primarily (@) the increase in time required, (b) the sometimes
monotonous character of the teaching and (c) the somewhat simplified picture of acomplex redlity.

An additional model has been used in upper secondary school to clarify the basic structure of the
Swedish constitution in comparison with three other western democracies. The use of this model
resulted in a better comprehension of constitutions in general and also an improved retention of
facts compared with the comparison group. The “model group” also improved its ability to search
for and explain causal relations and to establish a personal view compared with the pupilsin the
comparison group.

Another model illustrated six different levels of activities with regard to work in the area of
environmental care. Thisisakind of participatory model, aiming at increasing the self-awareness
of studentsin upper secondary school and to influence their attitudes towards a significant global
issue. The participatory model enabled the students to understand complex relations.

A further model was used to illuminate the global distribution of resources for students in lower
secondary school. The classroom application of the model showed that, although the studentswere
ableto recall themodel, they appeared to have merely memorised it, without having understood the
deeper purpose underlying it.

Finaly, apictorial model was developed to illustrate the Jewish religion to studentsin grade 7. The
model called ‘David’s star’ was a very successful tool in the learning process. The three basic
elements of the model ‘The history of the people’, ‘The Confederation’ and the ‘ Confession’,
constitute the basis of the other parts‘ The Feasts' ‘ The Nation’ and ‘ The Sabbath’, representing the
religious manifestations. These are unique to Judaism, while other characteristics could constitute
apoint of departure or a systematic comparison with other confessions. On this level, the model
thus possesses a certain degree of generality.

Together, the students' investigations have provided valuable experience of the merits and
shortcomings of different models. The results of these studies and other experience (cf. Lompscher
1987), indicate that models, if correctly designed and used, may be powerful tools for devel oping
the students' comprehension. Because of the relatively small sizes of the experimental groups, the
shortage of time and the provisional methods of evaluation, we must be cautious when interpreting
the results. The studies do, however, point to fruitful starting points for further empirical research.

Strategies in model application

Theaiminthefollowingis, inthelight of perspectivesand results hitherto presented, to discussthe
value of two different main strategies for the use of modelsin teaching. The essence of meaningful
learning is, as mentioned above, the emergence of a qualitative change in conceptualising a
phenomenon. The conditions under which such a change occurs is an intricate question

It seems, however, to be an indispensable demand that the teaching should bring about some kind
of conflict in the mind of the learner, in order to generate a need for a change (Dahlgren and
Vernersson, 1987 p.71).
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Modelsdo, in different ways, articul ate concepts, events and relations. They can be placed along a
continuum from more to less direct pictures of reality to symbolsfor the constituents of the models
(pictoria analogies).

Earlier, we have tried to exemplify how models may be used for the formulation of problems and
choice of perspective. A certain model may generate a great number of questions and hypotheses.
When existing knowledge can be integrated into an already established model we may regard this
as assimilation in the Piagetian vocabulary. If a model has to be replaced by a new one we are
dealing with accommodation. According to the recent curriculum for the compulsory school — as
well asinthe new syllabusfor the secondary school — observations, theory and applications should
occur inacircular process with scientific research as atemplate.

Simultaneously, theteachers ‘external’ professional task, to select, structure and communicate the
content should be considered, aswell asthe students' ‘internal’ reflection and individually coloured
synthesis of the syllabus. Thus the learning process contains an important participatory, i.e.
democratic, dimension. The influence from teachers and students primarily concerns choice of
perspective, formulation of problems, choice of methods, and eval uation.

Deduction

 \

Theoretical /[
A
“TRANSMISSION bstract
TEACHING” \/

Teacher <+ g Participant
influence influence
\ “PROGRESSIVE
Applied
v
Induction

Figure 2 The basic dimensions of teaching strategies

Figure 2 indicates that the influence of the actors may be distributed along an ordinal scale from a
dominance of the teacher to a dominance of the students. Other dimensions include deduction —
induction, abstract — concrete and the theory — application aspects. At the intersection a kind of
mutual balance exists. The proportions of e.g. theoretical and practical elements are, for example,

equal.

The present curriculum for the compulsory school prescribes an emphasis on enquiry learning by
applying inductive methods. These methods are quite common in the arts and social sciences. The
aternative is adeductive approach, i.e. amethod by which conclusions are logically dependent on
the premises at hand. Assumptions made from various models or theories are tested by empirical
observations. Deduction is common in mathematics and in the sciences. Abstract thinking means
disregarding certain aspects of minor importance in order to be able to observe more significant
similaritiesand differences. Concrete thinking, on the other hand, means an emphasis of the aspects
that aretangible and related to everyday life. Applied thinking isdeveloped into theoretical thinking
as we introduce hierarchical concepts, models and theories. Using the schematic diagram above,
we can obtain a point of departure for the scrutiny of the effects of existing strategies in teaching
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and learning. Placing these in the coordinate grid gives rise to different graphic patterns, which
depict different possible and actual combinations. In practice, deductive teaching strategies combined
with ahigh degree of teacher influence are probably quite common. When thiskind of teaching is
characterised too much by the teacher’s personality, without consideration of the students
preconceptions, it hasnormally been classified —and criticised — astraditional transmission teaching.

Aninductive strategy, on the other hand, may very well involve a high degree of student influence
and depart from the students' conceptions of the surrounding world. It may aso have an applied
and concrete character. Often, it leadsto disciplinary borders being abandoned in favour of problem-
oriented and interdisciplinary activities of aproject character. Many so-called progressive approaches
to teaching have their roots in this perspective. The question about the optimal proportions of
deductive and inductive elements is an empirical issue that must be dealt with in subject-matter
oriented instructional research.

The use of modelsin teaching is probably mostly deductive in the sense that established models
are utilised. Ausubel (1962) has advocated that general parts should forego specific and abstract
parts should precede the more concrete.

It would seem desirabl e to introduce the appropriate subsumers and make them part of the cognitive
structure prior to the actual presentation of thelearning task. The subsumersintroduced would thus
constitute efficiently advanced organizersor anchoring foci for the reception of new materia (ibid.
p.219).

Learning, according to Ausubel, occurs through the subsumption of new material into existing
structures. This line of reasoning leads us in another direction than is normally recommended in
teacher training. Ausubel proposes providing initially the more overarching models and theories
rather than presenting them retroactively.

There is earlier evidence of the value of deductive strategies in teaching (Vernersson 1989). The
complexity and changing nature of civicsasafield of teaching in combination with the large amount
of facts calls for amore common use of superdisciplinary models.

There are, however, some obvious dangersin model usage, e.g. technification (Marton 1976), that
is that the students merely respond to expected demands, for example in an examination, in a
mechanical way or by means of horizontalization (Wenestam 1980), and that the different status of
aprinciple and the examplesprovided arelevelled out. The use of modelsrequiresakind of training
of the students' skillsto make them acquainted with the point of models asalearning tool. (Thisis
an issue within the metacognitive domain, that isthe field of learning to learn.)

Inductive strategiesnormally aim at having the studentsindependently formul ate and analyseissues
in society. The goal isto arrive at personal models or ‘theories which later may be tested against
reality. The strategy is well established within teacher training in Sweden. As in al methods of
teaching, it does, however, have its shortcomings. Thus, it has been observed that the students
knowledge is sometimes superficial and fragmentary. The two strategies probably do not occur
very oftenin pure, refined versions. A solution may consist of flexible and varying changes between
the two. The choice of strategy is, in the final analysis, dependent on the nature of the goals.
Furthermore, and perhaps of even greater significance, considerationsthat arise in connection with
this choice reflect our conceptions about the nature of scientific research and knowledge. It may
also be, and this may be an unorthodox way of reasoning, that didactical reflections lead to an
enriched, enlarged and possibly changed perspective on science itself.
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Note
Issing (1987) has used the following categorisation of pictures: representational (or realistic) pictures; logical (or
arbitrary) pictures; pictorial analogies:

Representational pictureshave a physical resemblanceto thethingsor conceptsthey stand for. The degree of resemblance
a picture hasto its reference object is defined by the amount of realistic details

Logical or arbitrary pictures show no resemblance to the things they represent but are arbitrarily and only logically
related to their referents. Logical pictures comprise diagrams, graphs, maps and other schematized charts ...

Pictorial analogies look like representational pictures — they may show quite realistic objects — but they refer to
something other than the content which is openly depicted intheillustration. The pictorial analogiesused areintended
to help the learner to interpret new information by using prior experience or knowledge ... Quite often these
pictures contain some humoristic or stimulating elements which make them quite attractive illustrations. (1bid. p.2).
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| ssues of Didacticsin Teacher Education:
outcomes of an interdisciplinary workshop

Abstract

Inthe academic years 1997/98 and 1998/99 the I nstitute for Research and Devel opment in Education
of the Faculty of Education of Charles University organized an Interdisciplinary Workshop of
Pedagogy. The topic of disciplinary didactics (subject methodology/Fachdidaktik) in teacher
education was discussed within 13 sessions with the participation of the faculties of education in
the Czech Republic and other university faculties which offer teacher education programmes. This
paper summarizes and comments on the outcomes of the workshop.

Keynote questions:

1. Isdisciplinary didactics (subject methodol ogy/Fachdidaktik) regarded as a scientific field and
what are the arguments?

2. Does the curriculum of didactics reflect the changing social and educational context?

3. How is didactics participating in preparing students for the teaching profession ?

4. What is the relationship between general and disciplinary didacticsin teacher education?

5. What is the status of disciplinary didactics in professional and academic disciplines in teacher
education?

Introduction

With the new social and educational context of the 1990s teacher education in the Czech Republic
has become one of the most common topics of expert discussions, conferences, research and
development projects and school legislation. The change in the concept of the teaching profession
which is connected with the general reform of educational systems should immediately influence
the education of prospective teachers.

The anticipation of European educational principles playsasignificant rolein thisfield(UNESCO
1996) — lifelong learning, learning society, globalization, universalization of education and the
European dimension of education —which ought to be part of teachers' professionalization process

It is possible to describe the 1990s as a period of change and transformation in education (OECD
1996) and a period open to various opinions and concepts which represent extremes and absurdities
on one hand and optimal solutions on the other, whilst responding to the needs of society, educational
and cultural traditions of a nation and European development.

TNTEE Publications Volume 2, Nr 1, October 1999

207



208

Issues of Didactics in Teacher Education: outcomes of an interdisciplinary workshop

Teacher education

Initial teacher education in the Czech Republic is being established at university level and has a
double-track character. It isbeing practised in teacher education facultiesthat are part of universities
and in other university faculties that also introduce teacher education programmes. Faculties of
education mainly educate prospective basic school teachers (basic school equals primary and lower
secondary level, obligatory school attendance) in4to 5 year programmes. Somefacultiesof education
are accredited for 5-year comprehensive programmes that include the training for teaching in basic
school, gymnasium and upper level secondary school (general education subjects only).

Teacher education for primary school is always an independent programme as is the independent
programmefor teachersin special education. Other university facultiesmostly concentrate on teacher
education for gymnasium and upper level secondary school. Vocational school teachers are trained
at technical, economical and agricultural universities.

Theintegrated model isthe prevailing oneininitial teacher education. Prospective student teachers
study academic and professional studies together and receive a master’s degree for teaching. The
teaching qualification can also be gained within the so-called consecutive model which means that
graduateswho have amaster’sdegree (or abachel or’ sdegree) only study the professiona programme
and receive a certificate for teaching.

Kindergarten teachers gain their qualification by 4-year studies and final exams (mature exam) at
the secondary schools of education or 3-year bachelor studies at faculties of education.

Teacher education is going through severa stages of change in the 1990s and is affected by the
following characteristics and barriers:

e plurdlity in teacher training conceptions and variability in the curriculum as a result of the
autonomy of universitiesand their faculties, together with the non-existence of teacher education
standards. This situation creates a lack of comparability between the graduates from various
teacher programmes

« various levels of weaknesses of the professional curriculum within the teacher training
programmes with respect to the scope and the presence of single pedagogical and psychological
disciplines and teaching practice

e inter and intradisciplinary problems of the sciences of education which are affected by the
ideology of the past.

e acertain amount of conflict between the curriculum of professional teacher training and school
practice requirements arising from the diversification of the school system, aternative models
of teaching, curriculum changes and school life

» decreasing interest in teacher training programmes and consequently decreasing number of
graduates entering teaching as aresult of worsening of working conditions

» theabsence of a system for the continuing professional development of teachers

e poor linkage between the concept of initial teacher education and existing programmes of
continuing professional development

* gapsinlegidationreferring to professiona competencies of teachersand how these are eval uated.

It is obvious that there are several topics here whose analysis goes beyond the scope of this paper.
We will therefore only discuss the sciences of education and their place in teacher training
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Sciences of education in teacher training

From the 1950s to the 1980s pedagogy was discredited, not only as a socia science based on a
singleMarxist world opinion, but mainly becauseit reproduced state ideology into child and teenage
education in our country. Pedagogy was ableto consider various pedagogical tendenciesand western
theoriesbut alwayswith the critical Marxist point of view that they were unacceptable and harmful.
Many educators and teachers therefore declined this science.

After 1989, asaresult of political and social changes, the sciences of education were immediately
‘deideologized’ and the disciplines which had been suppressed (comparative education, sociology
of education) began to develop. Some subdisciplines disappeared and new theories appeared
(philosophy of education). Interdisciplinary based areaslike education policy or school management
are aso finding a place among other sciences of education. Unfortunately, doubt about pedagogy
remainsand it isin general given anormative function.

The contemporary structure of professional studies normally includes the following pedagogical
disciplines: general and comparative education, history of education, sociology of education, social
education, general didactics, disciplinary didactics and teaching practice. Some programmes also
include optional courses oriented towards specific issues of education. The study of psychological
problematics concentrates on the psychology of education and social psychology.

Didacticsasadiscipline of theteaching profession deserve specia attention. They makeasignificant
contribution to forming professional competencies for teaching, which is the main professional
activity of ateacher at school. Anintegral part of theteacher training curriculum at teacher education
faculties has always been general didactics and disciplinary didactics. General didacticsis part of
the pedagogy and psychology unit but disciplinary didacticsis part of the academic studies, which
also reflects the inner institutional structure-departments of teacher education faculties. The
approbation/qualification for teaching in lower and upper secondary schools is a double-subject
(equivalent to major and minor) which means that students “meet” didactics three times but often
as completely different disciplines. For primary school teacher education is multididactical which
means that this problem can become even greater.

General didactics is derived from the systematical didactics of Komensky as a general theory of
teaching and learning. The roots of disciplinary didactics go back to the last century when the
methodics as normative guides of how to teach various subjects were formed. As soon asteachers
studies became apart of university studies the methodics gradually began to develop asascientific
field of education. At the turn of the 1950s and 1960s disciplinary didactics were constituted as
independent scientific disciplines that were acknowledged at universities by the end of the 1980s
and associate professorships (“docent”) and professorships were awarded in thisfield.

The development of disciplinary didactics concepts from the 1960sto the 1980s
Disciplinary didactics moved away from methods based on experience (Kotasek 1998) and began
to be influenced by sciences of education and mainly general didactics as its manifestation for a
certain subject. That meansthat all categories, relations, principlesand concepts of general didactics
weretransformed into ateaching theory of single subjects. Thisapproach is perceived asan applied
concept.

In the 1970s another concept of disciplinary didactics appears. It is based on an interdisciplinary
approach with integrated contributions from various scientific disciplines towards education and
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teaching of a certain subjects. That is the so-called integration concept, including a scientific
discipline transformed into a subject and pedagogical, psychological and sociological approach
towards the interaction between teacher/students/subject matter.

In the middle of the 1980s acommunicative concept of disciplinary didacticswas born. It describes
aspecific process of transformation, transmission and delivery of scientific knowledge of acertain
scientific discipline through education towardsindividual s and society. The communi cative concept
respects the specifics of scientific disciplines, their content characteristics, the methodology of
discovery and the options of accessfor everybody within different intellectual levels. Disciplinary
didactics is considered as a “boundary discipline” with interdisciplinary character which has its
own subject and makes use mainly of the methodology of sciences of education.

At the beginning of the 1990s the status of disciplinary didactics became questionable. It was
considered to beonly apartial course of the teacher training curriculum. Thissituation soon became
unbearable according to the current requirements of the professionalization of teaching, it evoked
the revival of debates and attempts to find justification for the scientific acknowledgement of
disciplinary didactics.

The discussions about disciplinary didactics at different expert levels have also been fuelled by the
fact that in the past readiness of graduatesfor the teaching profession was unsatisfactory and it was
criticized.

Students and graduates of teacher training programmes are often disappointed at the beginning of
thelr teaching career and even during their first experience with thereality of school teaching practice.
It seems that prospective teachers do not have the necessary professional knowledge and skills. So
the final result of their first contact in practice is usually a clash of emotions followed by
disappointment or disgruntlement, for both the prospective teachers, the new graduates and their
employers.

These facts are especially alarming in a situation when significant changes are happening in the
education system, education policy, school legislation and schooal life. It seems asiif the changing
educational context and requirements of education were ignored by faculties and educators who
ought to be educating the new generation of teachersfor new educational situations and conditions.
It is achallenge which should at least be considered in evaluating the effectiveness of the teacher
training curriculum, especially professional studies. De-ideologization alone is not enough for the
development of the sciences of education and professional curriculum.

Disciplinary didactics under scrutiny

The necessity for considering disciplinary didacticsis, apart from the points made above, supported
by the fact that it implies the highest level of professional training within the teacher education
programme. The Interdisciplinary Workshop of Pedagogy, organized by the Faculty of Education of
CharlesUniversity in Praguein the academic years 1997/98 and 1998/99 became the expert platform
for discussion of didactics. The development of disciplinary didactics asascientific discipline and
part of the teacher training curriculum were discussed during 13 expert sessions of teacher educators
from faculties of education and other university faculties educating teachers.

Thefollowing disciplinary didacticswereintroduced during the workshops: mother tongue, foreign
languages, mathematics, physics, biology, chemistry, geography, civics, music, art and physical
education. The aim of the meetings was to summarize the answersto given questions, to review the
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current state of disciplinary didactics and its problems and to look at the perspective of further
development within the academic and school context.

Another aim was the meeting of teacher educators and support of the intra and interdisciplinary
communication within the institutional structure responsible for the prospective teacher training.
Although the expected aims were not completely fulfilled it was possible to summarize and come
to aconclusion through the key questions towards which the presentations were aimed:

1. Isdisciplinary didactics (subject methodol ogy/Fachdidaktik) regarded as a scientific field
and what arguments are there to support this?
2. Does the curriculum of didactics reflect the changing social and educational context?
3. How is didactics participating in preparing students for the teaching profession ?
4. What is the rel ationship between general and disciplinary didacticsin teacher education?
5. What is the status of disciplinary didactics between professional and academic disciplines
in teacher education?

The following comment tries to show the common features of disciplinary didactics and their
specifications based on the these questions.

Question 1

The starting point of the answer isthe following statement by the participants: disciplinary didactics
can be considered science only if it asks questions about changes in education and teaching of a
specific subject or group of subjects with respect to the changing educational context; and if it
solves and creates new discoveries. It should generalize experience as atheoretical reflection.

The core of the argument supporting the scientific status of disciplinary didacticsisthe limitation
of the subject and research methods. In thisrespect disciplinary didacticswereintroduced in various
ways. Some represented absolutely specific subjects (e.g. civics-citizenship, arts-arts cognitive
transformation), others described “the activity of ateacher and astudent during the subject lesson”
or “the principles of education and teaching of the subject” etc. Those concentrated more on the
application of general didactics than specification of a subject of these disciplines. That indicates
theintent of the research projectswithin the disciplinary didactics presented during the workshops.
Significant shiftsin preference of certain aspects of teaching and education (e.g. from products to
processes) are obvious.

In general it appeared that most of the educatorsdid not consider the subject of disciplinary didactics
a scientific discipline. Rather they considered it as a subject of higher education instruction of
prospectiveteachers, although active verbs such as‘ transforms’, ‘interprets’, ‘ applies’, ‘ mediates,
‘discovery’ were sometimes used.

A common view was reached. That is, that disciplinary didacticsisa*®boundary discipline” falling
between the scientific field and general didactics. It uses a methodology of pedagogy and partly of
psychology. Specific single methods of disciplinary didactics (e.g. didactics of mathematics, civics)
were also suggested but remained open to discussion.

The prevailing opinion also seemed to be that disciplinary didactics is neither a normative nor a
receptive discipline. It isinclined to be more constructive. The concept of the simple application of
general didactics also seemed, for the majority, unsatisfactory because disciplinary didactics goes
beyond the general sciences of education.
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Curriculum/subject matter remains the core of disciplinary didactics. But the aspect of student
personality and his/her learning process isimportant. Therefore, even the concept of teaching and
the teaching profession gradually gains anew dimension in the teacher training curriculum.

It seems to be important to create a framework for the disciplinary didactics subject as a science
which describesthe common and distingui shing features of these scientific disciplines. Itisimpossible
to accept either disparateness or simplification in support for the scientific status of disciplinary
didactics.

One of the ways in which to define the subject of disciplinary didactics is the acceptance of the
communicative concept . Then the subject of disciplinary didactics can be characterized asaspecific
form of communication between ascientific/art field and the subj ects/obj ects of education. A teacher
hasadominant role of social interaction and pedagogical communication inintroducing the scientific/
art cognition within the conditions of school teaching/learning.

The scientific/art field gives certain specificity to disciplinary didactics not only by its content/
subject and methodology, but also in demonstrating the way in which it can be transformed into a
subject and teaching strategy and incorporated into the process and system of education. That means
how it can become acceptable for the educator and those educated — students and adults in certain
conditions, and also for given teaching/learning situations

In changing educational conditions (lifelong learning, learning society) disciplinary didacticsas a
scientific discipline goes far beyond its influence in schooling/school education and into other
areas and levels of formal, informal and self-education (e.g. adult further education, computer
education, education supported by internet and media).

Question 2

Thisquestion wasintended to analyse theflexibility of disciplinary didacticsasapart of the teacher
training curriculum with respect to changing concepts of education, teaching/learning and theteaching
profession. It appeared that all didactics reflected new conditions and requirements of education at
national aswell as European level.

Didactics of the social subjects and arts mainly reflected changes in the methodology and changes
of the content in these sciences.

Asaconsequence of the democratic tendencies of education in the Czech Republic, the plurality of
didactical conceptsand awillingnessto consider various solutionsto didactic problemsand foreign
attitudes was apparent.

A further phenomenon seemed to be the acceptance of European principles of education into the
curriculum of several disciplinary didactics, for example, the European dimension, globalization,
etc. The principle of inclusivity in schools and accessibility of subjects to al students whatever
their intellectual level, appeared in the curriculum of many disciplinary didactics. Process-centred,
activities-centred and student personality-centred approaches in teaching were dominant.

Question 3

As mentioned above, the most important part of the professional training of prospectiveteachersis
disciplinary didactics studies. Therefore disciplinary didactics have agreat responsibility informing
their professional competenciesat aprofessional knowledge and skillslevel (Vasutova 1998). They
influence the development of teachers' personality within a given subject. They aso significantly
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influence the students' attitudes and their teaching behaviour as prospective professionals. That
should be the goal of disciplinary didactics education. These goals were only hinted at, though not
fully formulated, by the workshop participants.

Apart from curriculum changes in disciplinary didactics, the concept of university teaching of
disciplinary didactics is changing. The student is taken into consideration more as a person with
devel oped communication and social skills, self-eva uation skills, problem solving and argumentation
skills. Active and heuristic methods prevail within the teaching methods, as was clear during the
workshops.

Heretoo barrierswhich made education ‘ difficult’ in disciplinary didacticswere mentioned. Standards
in teacher education hardly exist. Among the problems are the student teachers themselves. Many
of them have a negative attitude towards the profession of teaching but also towards the academic
field/subject they study. Some students and graduates seem to wish to copy the negative patterns of
practising teachers to “ease” their own entry into the profession. The greatest problem is the fact
that graduates do not enter teaching. This is particularly typical of foreign language graduates,
which of course has a negative influence on the educators of these didactics.

Questions4 and 5

Professional teacher training will only be effective if al its parts (academic studies, professiona
studies and teaching practice) are in balance, correspondence and connection. Questions 4 and 5
were posed in order to identify the academic status, relationships and positions of disciplinary
didactics with respect to the other disciplines represented in the teacher training programme.

Detailed information about the arrangement of disciplinary didactics within the teacher training
programme were presented during theworkshops. All thefacultiesdiffer and real connectionswere
not proved. General didacticswasidentified asthe contact discipline but it was not mentioned what
are the main and contact points and where the “gaps” are.

Therewasasmall criticism of the concept of the pedagogi cal-psychol ogical programme (professional
disciplines) from the side of disciplinary didacticsand there was onerequest to direct this programme
more towards processes of |earning and teaching skills. Disciplinary didactics definitely should be
in continuity with general didactics but in redlity it is not.

Asfar asthe relations with the academic disciplines were discussed, there were two requests. one
was connected with the necessity for thorough knowledge of the scientific field by disciplinary
didacticseducators. The second wasthat professional knowledge should be formed not only through
disciplinary didactics but also through scientific disciplines (academic disciplines).

Ontheother hand, itislogical that if general didacticsisconsidered to bethe overarching discipline,
the educators of disciplinary didactics must also be qualified in this field and probably in other
sciences of education. This point was not made however.

We cameto one conclusion which concernsthe competencies of disciplinary didactics educators. If
disciplinary didactics has an interdisciplinary character then educators in this discipline should
have an interdisciplinary knowledge. It is incomprehensible then, that the academic status of the
disciplinary didactics educators should belower than educatorsin academic disciplinesand probably
also in pedagogy and psychol ogy.

Disciplinary didactics as a subject of the teacher training curriculum is often under-estimated by
student teachers and viewed as an entirely practical discipline which can be avoided during their
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studies. It is only the real professional competencies which can provide actua practice —is the
opinion not only of students but also of some university teachers and teacher educators.

Summary

This attempt to reveal the problemswithin disciplinary didactics can be concluded by saying that it
has given us agreat deal of information and probably several suggestions. It cannot be said that it
was possibleto penetrate deeply into these problemswithin theworkshops. But it definitely became
apparent that disciplinary didactics are young sciences with considerable opportunities for their
development, given the currently changing educational context and the increasing necessity for
professionalization of teachers. There is a need to raise their academic status within the
interdisciplinary communication field and for interaction with the educational environment.
Disciplinary didactics educators should be more persistent with their didacticstheoriesin contributing
totheuniversity level of teacher education. They should also withdraw from the practical approach
which is often connected with disciplinary didactics.
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Abstract

Thischapter outlinesan integrated approach to subject methodol ogy froma Portuguese per spective.
Thereisadiscussion of theresults of a preliminary eval uation of the experience of this devel opment.
The importance of a competence-based approachininitial teacher education is recognised but the
danger of an over-emphasison skillsand techniquesis stressed. Competenceis characterised asa
broad issue that encompassesintellectual, cognitive and attitudinal dimensions, in addition to that
of performance. The importance of language and communication is stressed, asis a constructivist
per spective on student learning. The overall approach to this devel opment isbased on the view that
thereisatheoretical body of knowledge working as a common denominator across all the subjects
involved (science, mathematics and humanities). The evaluation isdiscussed fully in the concluding
commentsand it isalso noted that the integrated approach was al so an attempt to avoid a reductive
understanding in relation to their own subject area whether in the field of science or language.

The fundamentals of the study

Schooling and education should be based on the goal of everyone achieving success, rather than
allowing successfor someand failurefor others. From thisviewpoint it isrelevant to ook carefully
at initial teacher education despite the authors agreement with Brighouse (1996) that schooling
and education should be based on the assumption that learning is lifelong, not a‘ once and for all’
activity.

The guidelines concerned with initial teacher education have to take into account such questions
such as: How one views the education which one has received and also how one passes it on to
others? How to help other human beings to learn? How to speak up for oneself, and how to take a
hand in shaping the conditions of one'slife? (Steiner 1996) In order to look for answersto those and
other key questions it is important to develop a competence-based approach in initial teacher
education. In the debate about the nature and val ue of competenceswe stress Whitty’sand Willmott's
warnings (1991) of the danger of over-emphasis on skills and techniques. They claim that what
informs performance is asimportant as performance itself. This means that the whole is more than
the sum of its parts. In other words, competence is characterised as a broad issue encompassing
intellectual, cognitive and attitudinal dimensions, aswell as performance. It makes senseto emphasize
that some competences are person-related and some are task-related and that statements of
competence must seek a combination of the two. On the other hand, the processes of personal and
professional development are inseparable (Alarcdo and Moreira1993; Alarcéo et al. 1994; Clough
and Holden 1996).
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In addition, and strongly related to the broad view of competencereferred to above, it seemsrelevant
to stressheretheimportance of thelanguage and communication used by different teachers. Imagining
and creating are at the very heart of language arts; being able to suggest several possible ways to
explain an event is of crucial importance; becoming more critical about language usage, whether
one'sown or that of others, is aso a dimension which should be taken into account. We argue that
all teachers must pay attention to these and other aspects, moving towards a much more common
and understandabl e language for students than that which is commonly used.

Itisin this context that methodology subjects play avery relevant roleininitial teacher education.
Throughout this paper we propose to reveal and analyse an experience based on a particular
assumption, that isthat as far as methodol ogies of different scientific areas and the humanities are
concerned, there is atheoretical body of knowledge working as a common denominator across all
of them. Thismeansthat methodol ogy nowadaysisan areaof knowledge with specific approaches,
providing aset of suggestionsand contentswith aspecific amount of useful information and attitudes
(Praia 1995) which have to be taken into account during initial teacher education.

Methodology in the curriculum of Initial Teacher Education at the University

of Aveiro

Behind all teachers' attitudes there is aways alearning theory, because everyone who teaches or
professesto teach has some sort of atheory of learning. Infact, action, whether apart of teaching or
any other activity in life, must be linked with theory or it is blind and purposeless (Bigge and
Shermis 1992; Schon 1983; 1987). Hence a theory of learning may function as an analytical tool,
being used by itsexponentsto judgethe quality of aparticular teaching and learning event. Whatever
the context in which the teaching and the learning process occurs, the latter is always amirror of a
particular theory of learning.

Teachers' learning is viewed here from a constructivist perspective which defines learning as a
social process of making sense of experienceintermsof extant knowledge (Tobin 1993). Therefore
learning occursin social settings, as persons interact to negotiate meaning and arrive at consensus.
Thisconstructivist perspective hasto betaken into account both when methodology subject contents
are defined and a'so when the types of approaches are selected. The contents should be related to
the guidelines and suggestions provided by the several areas of research which are being devel oped
in methodology. The sort of approaches selected have to take into account that student teachers
need to become aware both that pupils are responsible for their own learning and that the teachers
themselves should reflect on their own practices very carefully.

For abetter understanding of the framework in which contents, approaches, students and lecturers
interact in depth, it is relevant to explain the context of the Methodology component in the initial
teacher education curriculum of our university.

Initial teacher education is carried out at the University of Aveiro for five years. During the first,
second and third years, students in the different areas, i.e. broadly Science and Humanities, are
faced both with subjects related to the central core of their scientific fields and with education
issues, particularly Psychology, Sociology and the History of Education.

The set of subjectsin the fourth year include, among other scientific subjects, the methodol ogies of
the specific content areas the students are going to teach in the following year. These subjects are
taught in the Department of Didactics and Educational Technology. The students spend the fifth
year at asecondary school for aperiod of school practice. Throughout this time, the students work
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under the supervision of two tutors: asecondary schoool teacher and alecturer from the university.
Sometimesthey work under the supervision of four tutors (two from school and two from university)
when their course involves the study of two main subjects, e.g. Portuguese/English.

It isimportant to stressthat all these subjectsdeal with the teaching and learning process of specific
areas of knowledge such as, for example, the native language, foreign languages, physics or earth
sciences, which aretaught at the University of Aveirointhe Department of Didactics and Educational
Technology. Underlying thisinnovative view, among Portuguese universities, thereisthe assurance
that, on the one hand different methodologies are supported by a common body of knowledge
despitetheir specificissuesand, on the other hand, that methodol ogy hasavery specific contribution
for teacher education. This perspective started from lengthy discussionsamong staff memberstowards
identifying a set of concepts (in the field of methodology) which were accepted and considered as
relevant by al of them. Among the lecturers there was an agreement over those concepts: that they
should be presented in all the specific methodologies. In other words, staff members recognised
that, despitetheir own different backgrounds, their concernswith teachers’ preparation had already
achieved asatisfactory level of clarity about the methodological problemswhich should be tackled.

It isclear, therefore, that methodology hel ps students to reach a perspective of education based on
the achievement of autonomy, solidarity, problem solving ability, reflection in action and ademocratic
attitude, rather than on a set of procedures which replicate previous knowledge and behaviours
(Alarcéo 1993; Andrade and Araljo e Sa1989, 1990). In addition, instructional transfer (Chevallard
1999), a key issue the students will be faced with as future teachers, is a'so an important point to
discuss and analyse in the M ethodology component.

Guidelines of the experience

This experience started in the Department of Didactics and Educational Technology in 1997/98.
The theoretical basis wasthe ideathat thereisabody of knowledge working asacommon basis of
the different specific methodologies. The opportunity for testing this view occurred when it was
decided, by the Department, to take full advantage of the human resources of the staff.

For a better understanding of the context of this experiment it is useful to describe the structure of
the subject under analysis during the first and second semesters.

There are strong reasons, in our opinion, for defining a common theoretical body of topics in
Methodology and its organization which are relevant enough to be taught to students who are
registered for several courses, i.e. from Science to Humanities (Languages).

First semester
A First Module was designed encompassing the following issues:

(i) Concept of Methodology: context of the subject in the curriculum of initial teacher education

(i) Methodology in professional life: being a teacher has never been easy; methodology
performance of the teacher

(iii) Methodology as aresearch field: research goals and techniques and tools of investigation

(iv) Communication in the classroom

(vi) Curriculum development and students' assessment

This set of topics takes four weeks. Two lectures of one hour each and a practical lesson of two
hours are the weekly timetable of Methodology. All students of the different courses take the
theoretical |essons together which are carried out by a group of lecturers; however for each course

TNTEE Publications Volume 2, Nr 1, October 1999

217



218

Teaching methodologies in initial teacher education: a preliminary evaluation of an experience

the practical classes are given separately by alecturer who isaspeciaist in this area.

A Second Module, taking seven weeks, was offered to two different groups: Science students and
Humanities students.

For thefirst group the following topics were sel ected: models of science teaching, epistemology of
science and the movement of alternative conceptions, the nature and the aims of experimental
work.

For the second group, the Humanities students, topics such as comprehension and production of
texts in the classroom, grammar study, the development of communicative competences were
presented and discussed.

Figure 1 shows a synthesis both of the content of the two modules carried out during the first
semester and the respective contents which are taught at theoretical classes.

A final comment relates to the criteria which supported the choice of lecturers who taught the first
module. Despite the fact that an important group of members of staff work in the same areg, i.e.
Methodology, some of them have developed a more consistent and better organized view of the
origin, the nature, the relevance and the aims of Methodology. Other members have, for example,
reached a more in depth level of knowledge concerned with communication or with curriculum
development. Therefore the lecturers with those profiles were responsible for lecturing the first
module.

Second semester
During this period, Science students from different courses attend the same set of lectures during a
six week period. They follow topics such as.

(i) The construction of scientific knowledge — epistemology of science
(i) Communication in science classrooms
(iv) Information and communication technologies

During the last part of the semester — seven weeks- the students from different courses attend
separate lectures.

The Humanities group is divided into two sub-groups: Modern Languages (French and English as
a Foreign Language) and Classical Languages (Latin and Ancient Greek). Both sub-groups are
expected to acquire competences in learning languages in the school curriculum.
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Concept and nature of
M ethodol ogy
* Methodology in the
professiond life
*Methodology as a
research field

Communication in the

|
Module 1 cressroom
(Six weeks) Curriculum
development
firg Student’ s assessment
Semester
(Theoretical i Stud
ience Students
classes) * Models of science
teaching
* Epistemology of
science
* Move.of dternative
conceptions
* Experimentad work
Module 2 Maths Students “Th > of Math
e nature ahs
(Seven weeks) * Maths and problem
solving
* Maths and scientific
knowledge
Humanities * Comprehension and
Students production of texts

* Grammar study
* Development  of
communi cative

competences

Figure 1 Synthesis of the contents integrating two models lectured during the first semester of
Methodology
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M odule common to
Science Bio/Geol. students

Students
Physics/Chemistry
students
(seven weeks)

Biology/Geology
students

Second

Maths Students  (thirteen weeks
Semester ( )

(theoretical
classes)

Modern Languages

(French and English

_Humanities as a Foreign Language

students )
(thirteen weeks)

Classical
Languages

(Latin and Ancient
Greek)

Figure 2 Groups of studentsfrom different coursesin theoretical classes and contentstaught in this
semester

Figure 2 reveals the way students from different courses are clustered during the second semester.

Assessment of the experience

The assessment of thisexperiencewas carried out through the analysis of both the students' responses
to a questionnaire administered at the end of each semester and the lecturers’ responses. The
questionnaire was designed by ateam of colleaguesfrom Science and Humanities. From theanswers
to these questionnaires we have attempted to discover:

1. the percentage of students from different courses attending the lectures

2. what the students think about the clearness and the organization of the different modules and
how the students see the rel ationshi p between the topi cs taught in methodology and the contents
of the other subjects of their courses

3. what the students’ opinions are about the usefulness of methodology
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4. suggestions from the students on how to reach better competence and attitude in the teaching
and learning process

5. Theviews of lecturersin dealing with the development of the experiment and suggestions for
further experiences

Analysis of the questionnaires at the end of thefirst semester

Students’ Responses

Two types of questionswere used in the design of the questionnaire. Thefirst wasaset of sentences
which the students classified on ascale of 1 (not satisfied at all) to 4 (very satisfied). The second set
offered open questions. Discussion of the results will be carried out in the sequence of the
guestionnaire referred to above.

Percentage of students who attended the lectures

The number of studentsenrolled in the 1997/98 year was 293 and almost 65% of them answered the
guestionnaire. Asfar as attendance of classesis concerned, answersreveal that 63% of respondents
attended more than 75% of them. A small percentage (5%) only attended 5% of classes.

It isinteresting to note the arrangement of the students from the courses under analysis. Students
from Physics/Chemistry and Maths are those who attend the highest number of classes. Students
from Biology/Geology attend the least. The other courses are in between.

Clarity and organization of the subject

A high percentage of students, 80%, gave answers revealing that the lectures are reasonably clear.
Nevertheless, the students claim that the number of lecturers involved in this experience is
inappropriate and should be decreased in thefuture; infact it sometimes createsalack of articulation
between topics taught during the sequence of lectures.

The gap between the theoretical approach to the issues by the lecturersin their tutorials and the
practical issues, which take place in the classroom, are stressed by students as the main reason for
thelir dissatisfaction.

The sequence of the different contents of the subject is another topic analysed. For 75% of the
respondents it was satisfactory. 12% revealed a high rating of dissatisfaction, while 7% showed a
clear degree of satisfaction.

In relation to the sequence of contents, students from Maths are, once again, those revealing the
highest degree of satisfaction. Students from Physics/Chemistry and Biology/Geology are less
satisfied. The exaggerated number of lecturers involved is aso pointed out by the less satisfied
students as the main reason for the lack of an accurate sequence of the items which have been
taught.

A satisfactory relationship between practical classes and theoretical onesisachieved inthe opinion
of more than 70% of our students. Whilst 12% reveal a very great agreement with the type of
articulation which has been established, 9% disagree completely. It isinteresting to emphasi se that
the students from Biology/Geology are those who reveal the highest level of satisfaction.

Asfar asthe links between contents of the different subjects of each course is concerned, 70% of
the students argue that they are satisfied. Nevertheless, the percentage of those who are dissatisfied
i1s20% whilethose who are very satisfied represent lessthan 5% of the sample. The main part of the
latter belong to Language courses.
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From the perspective of the students, the way the different topics are allocated in relation to the
total number of classeswas adequate. In fact, 70% of the respondents argue that they are satisfied in
thisrespect. A high level of satisfactionisclaimed by 25% and only 5% reveal no satisfaction at all.
Nevertheless two thirds of the sample believe that more time should be assigned to this because
four hours aweek is not enough for discussing and making an in depth analysis of topicswhich are
relevant for the student teachers.

Usefulness of Didactics
Thisisimportant, taking into account that students’ opinions about the advantages and disadvantages
of aparticular subject play a crucia rolein the amelioration of its design and organization.

Asfar asthe importance of the content of this subject is concerned, more than 75% of respondents
think that it playsarelevant rolein the context of initial teacher education. Thetopics selected were
regarded by 33% of the sample with a high degree of satisfaction; only 2% display complete
dissatisfaction. The activities which the students were asked to carry out are considered to be of
high relevance for more than one third of the students. The students from Maths and from Biology/
Geology are, once again, those who are more and less satisfied, respectively.

Students' views of the bibliography in the different modules, were also analysed in this section.
This analysis looked at two aspects. length of the bibliography and availability of the titles
recommended. Almost 85% of the respondents reveal satisfaction with this aspect. Whereas 10%
claim that they are very satisfied, only 5% show considerabl e dissatisfaction.

Itisinteresting to note that 22% of the learnersdid not passin this subject. Maths students achieved
the best results.

Lecturers Responses

The lecturers who have been involved in this study answered an open questionnaire, with four
questions, administered at the end of the experiment. This was designed taking into account the
students' views already identified. The aim was to look for lecturers comments on learners
perspectives. Thefirst question asked for acomment related to the following sentence:

Despite students having reveal ed broad sati sfaction with the organization of this subject, they argue
that there aretoo many lecturersinvolved and thisisreflected in inaccurate links among the different
modules and a lack of articulation between the theoretical and the practical classes.

The analysis of the comments revealed that most claim that it is possible to overcome this real
difficulty. This can be done through the reduction of the number of lecturers and through the
implementation of regular meetings. These should occur, on the one hand, during the preparation
phase of the subject related to both the selection and the design of the topics and to theoretical and
practical activities; on the other hand, periodical meetings for discussing the development of the
process and increasing the links between the various topics are needed.

Another issueisrelated to the gap that the students feel between the theoretical topics which have
been taught and concrete events closer to their future areas of teaching. Thelecturersthink that this
perception isunderstandabl e but cannot be avoided. One of the main aims of methodology, after all,
isto provide the students with atheoretical framework which helpsthem to take accurate decisions
as future teachers. Therefore a theoretical basis should be achieved now and used afterwards for
highlighting concrete aspectswhich occur in the classroom. 1t should be remembered that the common
language was the curriculum areain which this experience was undertaken.
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The third aspect commented on by lecturers was related to students’ opinions about the short time
available for in depth reflection and discussion of the topics taught. The lecturers agree that a
smaller number of students per classwould make it possibleto increase the level of interaction, an
aspect whichisrelevant for the personal and professional development of futureteachers. A further
suggestion was to increase the time available for giving support to students' activities.

Thelast question was concerned with future i ssues and the organi zation of methodology asasubject.
Most of thelecturersrecognisethat itiscrucial toimprovethe coordination of the different teaching
activities. Producing written guidelines was suggested as an appropriate strategy.

Comparison with theresponseto the questionnaire at the end of the second semester

This section will be developed in two parts. First we will give short description of the organization
and structure of the subject during the second semester. Next we will give a comparison with the
results obtained in the first semester (rather than a detailed analysis of the answers provided by
students and lecturers to the same questionnaires administered at the end of the second semester).

During the second semester Science and Humanities students never attend classes together. The
number of common modules which the students took decreased both in Science and Humanities. In
Science, for example, the students from Physics/Chemistry and from Biology/Geology spent six
weeks together attending the same tutorials. These tutorials were related to three issues: problem
solving in Science, the Movement of Science-Technology-Society, Technologies of Information
and Communication in the classroom.

In Humanities, studentsweredivided into' two groups. Students of Portuguese/French, Portuguese/
English and English/German were one group and students of Portuguese/Latin and Greek were
another. Theoretical classesfor thefirst group were taught by lecturers specialised both in English
and French Methodol ogies. The content included the following: theories and processes of language
acquisition, theevolution of foreign languagesteaching methods, the devel opment of communicative
competences, the use of mother tongue, the teaching of literature and language policies.

For thelast seven weeks of the semester, studentsfrom each course attended their tutorial s separately.
Thetopics presented and discussed were strongly related to specific aspects of the teaching process
inrelation to the variety of approaches of the content in the knowledge area of each course. Table 1
indicates the higher level of students satisfaction, i.e. levels 3 and 4, related to a set of relevant
aspects at the end of the first and second semester.

Main issues under analysis 1st Semester (%) 2nd Semester (%)
Achievement of the objectives 70 89
Clarity of topics of the subject 56 67
Usefulness of the subject 58 77
Articulation with practical classes 52 67
Time allocated to the various topics 47 38
Appropriate bibliography 70 89

Table 1 Thefiguresrepresent the sumof percentages of the two highest level s of students’ satisfaction
revealed by the questionnaire

L et usnow seewhat can be highlighted from the comparison of the results obtained at the end of the
two semesters. The following points should be stressed:
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The students recognise that the approach which was implemented enabled an increase in the
level of achievement of the objectives from the first to the second semester;

In relation to thee organi zation of methodology, i.e. the articul ation among the several modules,
theresultsreveal that the number of studentswho have selected thelevels 3 (satisfactory) and 4
(very satisfactory) increased from the first to the second semester. Nevertheless, when the
relationship between the contents taught, either in methodology or in other subjectsisanalysed,
the figures are no different from those obtained in the first semester. This is understandable
taking into account that the strategy to overcome this shortcoming, i.e. the lack of relationship,
needs to be based on an innovative overview of several aspects of the course asawhole, rather
than on a particular change in the contents of a set of subjects;

Asfar astherelationship between the contents covered in the theoretical and practical classesis
concerned, thereis asubstantial difference. The percentage of students selecting levels 3 and 4
was 52% and 67% in the first and second semester, respectively. A detailed analysis shows that
level 4 (highest satisfaction) was selected at the end of thefirst semester by 20% of the students
while 48% chose that level at the end of the second semester.

However the students at the end of the second semester still reveal dissatisfaction with thetime
allocated to the various topics taught. Thisis based on the view that in the second semester the
studentswere better ableto recognise the relevance of methodology for their training and would
have liked more time for in depth discussion of the various issues;

Students' opinions about the usefulness of methodology also increased by c. 20% at the end of
the second semester, compared with the first one. This suggests that probably the approach
taken to towards issues in their courses in the second semester helps them to understand the
relevance of Methodol ogy;

In relation to some genera aspects such as aims, bibliography and the content of the subjects
themselves, the rate of satisfaction is higher at the end of the second semester than at the end of
thefirst.

Final comments
From all that has been said above, we consider that:

The assumption that a common body of knowledge in the field of Didactics exists and can be
taught to future teachers of different areas, from Language to Science, was supported by the
students’ opinions. In that respect it can be said that the experience was successful. The main
problem that existsis in aspects of organization, namely, the number of lecturersinvolved, as
well as the articulation among them, and also about the lecturers responsible for the practical
classes.

From the point of view of staff membersinvolved in this experience, it should be stressed that
they recognize an enrichment of their own experiencesaslecturersresponsiblefor several subjects
in the knowledge area of Didactics. This enrichment emerges mainly from the opportunity to
devel op systematic discussions; they are nourished by different personal viewswhich arerooted
both in different scientific backgrounds and the professional experience of each of thelecturers.
In other words, it makes sense to emphasi se that the endeavour to look for a conceptualization
and organi zation of aparticular part of the content of the subject, i.e. the Common Module, gave
the chance for increasing more in depth dialogue among the lecturers..

The designing of amore uniform curriculum of initial teacher education, at least initsfinal part
(fourth year), could also benefit from this experiment. The issues which were taught to all the
studentswho will in future be teachers, simultaneously, provide them with abroad and balanced
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useful framework. This enablesboth theidentification of difficulties occurring in the classroom
and the attempt to look for the most appropriate solutions to the problems they will be faced
with in school.

* Another important aspect, particularly related to Science students, is concerned with their
achievement of a more systemic view about Science teaching. Thisis strongly linked with the
recommendations suggested by several educational institutions and educational research teams
(NRC 1996; Mayer 1999). Students from the different Science coursesin this experiment were
al presented with the same issues, at least during the theoretical classes. This gave them an
overview about thelinks between teaching different content belonging to thetraditionally different
areas of Science such as, for example, Physics or Earth-sciences. In other words, this approach
also attempts to avoid students’ reductive understanding in the teaching of their own area of
Science. The same thing happens with Language students because they can discuss the role
played by each language in the curriculum (Coste, Moore and Zarate 1997).

* Thelast point relatesto the bibliography. The high level of satisfaction revealed by the students
has, webelieve, an interesting significance. Taking into account that the subject under discussion
was organized in aninnovative way and the students with different scientific backgroundswere,
at least during an important part of the first semester, faced with the same set of contents, the
corresponding bibliography should be adapted to this perspective. Two viewpoints seem to be
behind the responses of the students: on the one hand they understood the approach implemented
because they recognised a strong rel ationship between the content taught and the nature of the
written texts provided by lecturers; and on the other hand, through the literature, it was possible
to find an appropriate bibliography underlining the idea of the existence of acommon body of
knowledge as referred to above. In spite of thisthe level of satisfaction increases at the end of
the second semester. So thereis still work to be done on this aspect.

* Anin depth assessment of this experience has to take place; it should be carried out through
interviewswith the studentsand lecturersinvolved. Interviews are more accurate tool sto identify
both the real shortcomings which exist and to design appropriate strategies for overcoming
them.
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Theroleof subject didacticsin teacher education
The case of the Department of Didactics and Educational
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Abstract

This chapter begins by addressing the meaning of didactics and identifies three interrelated
dimensions. Firstly it may refer to research on teaching and learning which is seen the research
component of didactics. Secondly it may refer to what teachersdo when they teach whichisreferred
to asthe professional component. Thirdly consideration is given to didactics as a learning course
of study in teacher education programmes and this dimension is called curricular didactics. Itis
noted that thefield of didacticsin Portugal hasevolved froma practical, normativefield of instruction
to aninquiry-based, meta-disciplinary area of teacher |earning, professional practice and research.
The epistemology of subject didactics is seen to have revealed it as a field of generation of new
knowl edge that goes beyond subject disciplines and the sciences of education. It is seen to subsume
the common dimension of teaching (general didactics) and to interrelate thisto the content dimension
of teaching. Itsintegrative, interdisciplinary nature is seen to have brought to light the mediating
role of theteacher in the pupils’ approach to content knowledge. The underlying focus on research
concer ned with what teachersand pupilsactually do and say in their interactioninlearning situations
hasrepresented an attempt to relate knowl edge and action. The involvement of teachersinresearch
projectsis seen to have helped to turn didactics knowledge into professional innovation.

Introduction

In our view, the term didacticsis misleading. Because of itstoo broad range of meaning, it takeson
different semantic nuances. A clarification of what one means by didacticsis apoint that deserves
consideration. Sometimes one hasin mind research on teaching and learning. Inthiscasewearein
the presence of the research component of didactics. Sometimes the focus is on what teachers do
when they teach. This can be called the professional component. But one has also to consider
didacticsasalearning course of study in teacher education programmes, adimension whichwill be
called curricular didactics in the context of this paper. These three dimensions are interrelated and
it isinteresting to explore how they relate.

Traditionally in Portugal, the field of didactics has evolved from a practical, normative field of
instruction to an inquiry-based, metadisciplinary areaof teacher learning, professional practice and
research. In our country traditional general didactics tends to be replaced in teacher education
programmes by subject-specific didactics, though aneed for acommon core knowledgeisnot to be
neglected. Since the early 1980s academic degrees (masters, PhDs) on subject-specific didactics
have fast grown and the field isin great development. Special attention has been given to it at the
University of Aveiro, in Portugal.
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In this paper we explore the development of thisareain our university, taking into consideration the
institutional, teaching/learning and research issues as well as its impact on teachers’ professional
development. We think it can be looked upon as a case of innovative practice and theory-building
in the context of anew university.

The University of Aveiro commemoratesits 25th anniversary this year.

Subject didactics at the institutional level. Staff development

In the seventies great changes occurred in the field of teacher education in Portugal, one of them
being the assumption of teacher education at the higher education level (universities and
polythecnics). Until that time teacher education for secondary school level took place through a
supervised teaching practice period in schools after a first academic university degree. Primary
school teachers were educated in specia schools, the so-called “ Escolas do Magistério” (Schools
of Education).

After that period teacher education programmes were progressively offered by universities and
higher schools of education integrated in the polytechnic context. The University of Aveiro in the
central-northern part of Portugal, near the coast, was one of them. Thefirst programmes, for secondary
school teachers, started in 1975. Twelve years later the institution expanded teacher education to
infant and basic school levels. TheIntegrated Centre for Teacher Education as part of the University
of Aveiro was founded in 1978.1

Teacher education programmes at this university have always comprised general, academic and
professional studiesaswell asteaching practice. Within professional studies, the relevance of subject
specific didacticsin the different disciplines was considered from the start and an investment was
made to recruit and qualify members of staff in these fields. At first, recruitment fell mainly on
secondary school teachers. Dueto lack of research on didacticsin national centresat thetime, these
newly recruited teachers were sent to study abroad for their doctoral degrees. England and France
were the most frequently selected countries. The first foreign PhD. in the field of Didactics was
recognized by our university in 1982.2 Other staff members attending similar courses abroad returned
to the country shortly after.

Notwithstanding the existence at the university of a department which integrated staff members
dealing with educational subjects, the so-called Department of Educational Sciences, not al newly
recruited members in Didactics were allocated to it as the field was disputed among this and the
subj ect-specific departments (e.g. Physics, Chemistry). Difficultiesin interdepartmental interactions
and institutional policy-making, associated with the recognition of acommon core of interest among
the didactitians were the origin of a proposal made by them for the foundation of a Department of
Didactics and Educational Technology. The proposal was accepted by the university committees.
The department started in 1986 and integrated all staff memberswilling to join and whose teaching
and research interests fell in general or subject didactics and educational technology aswell. If, in
asense, this occurred to facilitate bringing together colleagues working in the same new emerging
area, it a'so reveal s an awareness of the commonalitiesto be explored beyond what is specificto the
teaching in each subject.

Since 1982 eight doctoral students have presented their research dissertations and been awarded
the degree by the University of Aveiro, now capable of supervising not only their own staff members
but also candidates from other higher level institutions or from schools who demand the university
to offer post-graduation courses. The first degrees were conferred in Didactics as a branch of
Educational Sciences. They are now conferred in Didactics as a mgjor discipline. This movement
towards emancipation is evidenced in other contexts, as will be demonstrated bel ow.
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Teaching and lear ning subject didactics

Parallel tothe strategy for staff development ran reflection on the nature of the teaching of didactics
asacourseof study. Thiscurricular dimension, as described above, was given high priority by staff
membersin the early 1980s mainly in what concerns subject didactics. Though it was motivated by
the existence of courses to be run, this concern cannot be justified by a practical need only. A
hidden dimension wasthe staff'sawarenessthat the integration of anew field in auniversity context
demanded an effort to make it academically acceptable. It was not an easy task as didactics was
seen as a mere collection of a-theoretical techniques which were taught to teachers-to-be. The
chalenge was great and the search for identity, credibility and autonomy in a still ill-accepted
domainwasreinforced after the foundation of the department in 1986 and it has had a strong impact
on colleagues from other fields.

Evidence for the conceptualization of the new disciplinary domain based on an epistemol ogical
delimitation of the field contoursis shown in:

a) Several published and unpublished papers on the topic (Alarcdo 1982, 1984, 19893,
1989h,1991, 1994, 1996, 1997; Alarcéo e colaboradores,s.d. 1994, 1995; Alarcdo e Moreira
1993; Andrade e Aralljo e S&4 1989, 1990, 1991; Andrade, Araljo e SAMoreirae Sa 1997,
Andrade et al. 1993; Moreira 1991, 1992; S41991; Thomaz 1991)

b) Theoretical thinking presented in the context of academic staff promotion activities such as
examinations and post applications (Alarcdo 1985, 1989c; Andrade 1988; Araljjo e SA1988;
Cachapuz 19933, 1993b; Costa 1994; Martins 1995)

c) The action-research project EURECA-DL .3 Growing out of the issues underlying @) and b)
before and the recognition of lack of congruence between lecturers conceptualization of
didactics and students' representation of the same course of study, the project gathers all
lecturers of language didactics and aims at the development of students' understanding of
the nature and role of subject didacticsin the construction of professional knowledge aswell
asat the development of teaching-learning and self-access materialsfor the study of didactics.
Its action-research approach contributesto the further professional development of lecturers
themselves as one of the agreed aims.

d) The organization of the two first National Seminars on Subject-specific Didactics and
Methodologies, held at the University of Aveiroin 1988 and 1991. We should point out that
the discussion of the nature of didactics was one of the objectives set for the seminars,
namely the second one. The key conferences and the accepted papersfell into three headings:
Didactics as a Course of Study or Curricular Didactics; The Teacher of Didactics; Research
on Didactics; clear evidence for the priorities given to research and teaching.

€) A study by aresearch team, involving several members of the department and one from the
University of Minho, carried out to describe the state of the art about Language Didactics
courses at anational level through acomparative analysis of the syllabuses taught at several
institutions (Andrade et al. 1993).

Evidence for the evolution of theoretical thinking on Didactics at the University of Aveiro can be
traced intheway teachershave conceived their discipline and reflected on its epistemol ogy, autonomy
and position in relation to other disciplines. Three steps can be identified.

At the beginning, subject specific didactics, mainly in the language area, was seen asadisciplinein
the Sciences of Education. This step correspondsto aperiod which goesup to the mid 1980sand is
evidenced by:

a) theinstitutional affiliation of language didactics courses to the Department of Educational
Sciences,

b) theexistence of Genera Didactics and Evaluation as prerequisite courses to subject specific
didacticsand common to al students of teaching. The underlying rationale pointed to specific
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didactics as an applied field of general didactics. The courses were very much practice-
oriented, embodying a teaching methodology approach based on aview of the teacher asa
technician rather than as an educator.

c) theintegration of two didactics-oriented branches (Didactics of Frenchin 1983 and Didactics
of English in 1985) under the general umbrella of masters' degree courses on Sciences of
Education.

The second step ischaracterized by aself-closing attitude of the area. The staff members concentrated
their energy in demonstrating their competence to provide answers to specific questions which
could be answered neither in the context of Sciences of Education nor in the context of academic
subject disciplines. Their object of study wasidentified asthe teaching-learning classroom situation,
areality that should be recorded in order to be analysed and practised. A practical concern was
highly present and the teaching act was considered essentialy at the interactive level according to
the classical six questions: who, when, what, where, how, why. According to a study of the course
syllabuses at the departmental level (Andrade e Araljo e Sa 1989), several courses aimed at the
development of students specific skills to make practical decisions in the profession they would
shortly embrace. However, the presence of some more theoretical perspectives was to be found.
This period goes up to the mid 1990s, which was also a time when alliances were made with
members of staff in the so-called educational technology area. Some didactics teachers took on a
responsibility to teach classes on educational technology and the use of materials produced in
educational technology courses were used in learning didactics projects.

The third step, in the 1990s, corresponds to a phase of consolidation. The growing maturity of the
field is shown by:

a) The introduction of a module on the epistemology of the area at the start of the subject-
specific didactics courses as evidenced by the analysis of syllabuses produced in 1997—
1998;

b) The closer articulation of research, teaching and learning. The comparison of the course
syllabusesin 1989/90 and 1997/98 reveal s references to outcomes of research, inclusion of
bibliography on research methodology, introduction of a unit about objectives and
methodology of research on didactics, production of texts on these topics to be used by
students, as well as the development of small research projects as alearning strategy;

c) Theestablishment of relationshipsamong didactics courses on severa subjects. Thisisclearly
evidenced in the introduction of acommon introductory unit taught to all didactics students
in which transdisciplinary topics, such as didactics as a course of study, i.e. the nature of
curricular didactics, curricular development, classroom discourse, evaluation, aretheoretically
discussed before being contextualized to the different subject areasin practicalsand tutorials.
This approach established interdisciplinary dynamics and has contributed strongly to the
development of a better conceptualization of the nature of the field and its role in teacher
education;

d) The further linking of didactics to educational technology, namely in the common use of
laboratories for production/observation of teaching materials, so bringing added value to
both areas;

€) The course content movement from an a-theoretical description of what happens or should
happen in class to an analysis at a deeper, conceptual level, atrend which corresponds to a
research-oriented perspective on theteaching of didactics. Thisalso reflectsabetter education
of didacticsteachers. The didactic questionsare now framed and answered in amore holistic,
interpretative, problematizing, rational perspective, morein linewith the conception defined
by Alarcdo in 1991.The relevance of didactics knowledge is accepted because didactics
developed its own way of looking at its object of study and learned how and when to appeal
to knowledge in other fields,

f) Theuse of case study methodol ogies and task-based approaches as|earning strategieswhich
require students to look at problems from a didactic point of view, as different from other
disciplinary ways of looking;

g) Theautonomy of the masters degree on Language Didactics due to start in October 1998 in
relation to the masters' degree on Sciences of Education with branches in French Didactics
and English Didactics.
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To sum up this section on subject didactics as a curricular field of study in teacher education
programmes, wetakethe view that it should build athorough multireferential theoretical framework
for conceiving the teacher/student interaction in learning environments. To be effectively formative,
the course should promote an exploratory, analytic and reflective attitude in learning teaching.

It is not easy to define subject-specific didactics as a course of study. Andrade et al. (1993) define
it as: a theoretical-practical discipline, integrating pluridisciplinary contributions to knowledge,
interpretative (asafield of description/interpretation of teaching/learning processes and situations),
exploratory (as an opportunity to re-construct pedagogical knowledge) and promoting analytic,
reflective learning situations (as opportunities for personal theorizing on teaching and learning
rather than training based on good teaching models).

Alarcdo (1991), after several years of experience as professor in this field, attempted a
multidimensiona analysis of the discipline and came up with the following characteristics of a
subject-specific didactics course: analytical, rational, interface, synthesis, heuristic/research,
reflective, metacognitive, constructive, transforming/innovative, projective, clinical, praxeological,
metapraxeological, interactive, prospective, selective, formative, autonomous.*

Resear ch on subject didactics and impact on school teachers' professional

didactics

In this section we will give abrief picture of the nature of the research carried out and make some
commentson its organisational structures.® We will also consider itsimpact on school teacherswho
are now becoming the great majority of our post-graduate students .

Research activitieswererelatively few in the early and middle 1980s, because of lack of qualified
researchers. The allocation of members of staff to different departments as mentioned before did
not help to create a research community in the discipline. The staff development policy and the
foundation of the Department of Didactics and Educational Technology made the difference. The
research activities productivity, measured by the number of research projects and publications, has
increased and the numbers are still increasing. A comparison shows one research project and no
publicationsin 1981 against 21 research projects and 15 publications in 1989, three years after the
foundation of the department. The numbers are still increasing.

The organisation of research in aresearch unit to be financed by the Portuguese Ministry of Science
and Technology is another relevant point. The unit, named Didactics and Educational Technology
in Professional Education, started in 1994. It integrates al the members of staff in the Department
under consideration in this chapter aswell asmembers of other departmentsin our university andin
other Portuguese universities who share the same research interests. Although, as the name of the
unit may suggest, some participants' interests go beyond didactics, e.g. Continuous Professional
Training, Teacher Education and Supervision, didactics occupies a central role. Let us take the
supervision research activitiesasan example. Supervisionis, inour view, strongly linked to didactics.
A clear evidence of this perspective is shown in the structure of the masters degree course on
supervision run by the department. It is organized in branches according to different subjects
(Language education, Science education, Infant and Basic education).

Another contribution by the research unit was the integration of research projects on research lines.
The identification of three main areas of research, namely Interaction in School Didactics, Initial
Teacher Education and In-service Teachers and other Professional's Education brought projectsinto
amore coherent research picture. In other words, the projects under development are now seen as
part of the whole research activity.
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The main advantage of this organisation isthe existence of a“ new space” where research activities
can be jointly planned, implemented and discussed in agenera framework in which aims become
more explicit and commonly agreed.

Internationalization is among the objectives of the research unit. Again, acomparison may help us
understand the development. In 1988, before the existence of the research unit, four international
research projects were run and five papers had been published in international journals. In 1996
there were 14 projects and 13 publications.

L et usnow turn our attention to the nature of the research done. A detailed descriptive analysisand
evaluation of the nature of the research developed does not fit into the context of this paper, despite
its interest. Therefore we decided to pursue a general overview of the main focus of the research
proj ects to show the degree of congruence between the object of research studies and the priorities
given to the teaching of subject didactics, defined above asthe critical analysis of the teaching and
learning processes of a specific subject matter in a given context.

Research studiesfall into four categories: learning, teaching, teaching and learning, development/
evaluation of curricular materials. There has been an increasein the number of projectsfocusing on
the teaching and learning process of a given subject matter, thus corresponding to the subject-
oriented view of therole of didacticsin teacher education programmes adopted by the staff members.
To the increasing interest on teaching and learning processes corresponds a decreasing number of
proj ects on devel opment/evaluation of curricular materials. The existence of projects on classroom
Interactive discourse corresponds to recent developments in the department.

We also inquired whether the studieswere devel oped by individual researchersor in research teams.
From our point of view the second alternativeismorein line with the complex nature of construction
of didacticsknowledge which requiresastrong link to practice and the invol vement of practitioners
aswell as academics. The result of our analysis at two dates (1986 and 1996) showed seven team
projectsin 1986 and ten in 1996. Asfar asthe individual projects are concerned they were ninein
1986 and 16 in 1996. Our hypothesisdid not therefore prove to be right and an interpretation had to
befound. The situation could still betheresult of individual staff members doing research to doctoral
degrees (four in the recent past). But it is certainly a consequence of the increasing demand of our
school teachers to attend our post-graduation courses.

This last statement raises a point deserving some consideration, namely the extent to which these
projects are or should beintegrated in the supervisors' research areas. Reacting against the natural
motivation in basic and secondary school teachersto follow closely their own immediate interests,
university supervisorsaretrying to make these research projectsfit into the research strategy under
development in the research unit, as a way to build a strong coherent body of knowledge on the
practice of teaching.

Another aspect of relevance is the effort made to devel op research at the primary school level. As
seen earlier theintegration of primary school teachers at the university isarecent trend in Portugal.
The University of Aveiro accepted that challenge and initiated the courses for this level in 1987.
Conscious of the need for closely linking teaching to research we are re-orientating our studiesin
order to embrace all levels of teaching.

Still on the topic of research some comments about our involvement in post-graduation courses are
to the point. The relevance of running post-graduation courses in this area was recognized by the
university by the early 1980s, even before the foundation of the Department of Didactics and
Educational Technology. As explained before, Didactics of French and English were taught in the
1980s under the general umbrellaof master’s degree coursesin Sciences of Education and are now
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replaced by amaster’s degreein Language Didacticswith the collaboration of the Language and the
Educational Sciences Departments. The sametrend wasfollowed when amaster’sdegreein Sciences
of Education with branches in Supervision on different subjects was replaced by a course on
Supervision in different branches. The department is totally in charge of both courses. A masters
degree on Educational Technology is still closely connected to Sciences of Education.

The Department shareswith the Departments of Physicsand Chemistry theresponsibility for running
the master’sin Physics and Chemistry Educational Methodol ogies. Similarly with the Departments
of Earth Sciences and Biology in what concerns the master’s on Educational Methodologies in
thesefields. Staff membersalso collaboratein the master’s course on Teaching of Mathematicsrun
by the Department of Mathematics.

Finally wewill consider the nature of our postgraduate students. Thefirst courses were attended by
ahigh percentage of staff membersof universitiesor polytechnics. The attendance by school teachers
has progressively increased. Several reasons underlie this movement: limited recruitment of new
staff by universities or polytechnics, more postgraduation courses available, legislation fostering
promotion of school teachers after the completion of postgraduation courses, greater awareness of
school teachersrelating to relevance of research in their professiona development.

Thisnew trend is contributing to the establishment of closer links among research on didacticsand
what we described above as professional didactics. Indeed, theinterplay among the three dimensions
of didactics mentioned at the beginning of this paper is evidenced in the objectives of the research
unit, namely to:

» develop further research about teachers' and students' oral discourse interaction in different
subjects and levels of schooling as aresult of our understanding of the interactive constructive
nature of students’ access to knowledge;

» develop innovative methodol ogies concerning the teaching of Didactics (curricular dimension)
in accordance with a constructivist view of learning teaching;

» produce didactic materials and evaluate their impact of use in schools;

» organize activities for professional development of teachers, namely in-service training
programmes, post-graduation courses, action-research projects;

» disseminate results of research studies through paper presentations, publications and didactics
reports.

Conclusion

In this paper we have tried to demonstrate the development of a newly-established field, namely
subject didactics, in a university setting. The search for the identification of an innovative self-
defining idea based on an epistemological definition of the discipline contours, associated to a
careful staff development policy, are highlighted asthetouchstonefor the development of adistinctive
change-oriented self, a specific professional culture and an emerging body of knowledge. Cutting
acrosstraditional departmental lines, anew department was founded. The development of aresearch
unit, integration of research, advanced training, development of students' constructive and reflexive
learning processes, collaboration with practitionersin schools, all proved to be relevant issues.

Central to the accomplished development was the search for the answer to the question about the
role of subject didacticsin teacher education, either initial or further. Considered as essential since
the start of teacher education programmes in the early years of the university, it required a careful
staff development policy

The epistemology of subject didacticshasrevealed it asafield of generation of new knowledge that
goes beyond subject disciplines and the so-called sciences of education. It subsumes the common
dimension of teaching (general didactics) and interrelates it to the content dimension of teaching.
Its integrative, interdisciplinary nature brought to light the mediating role of the teacher in the
pupils approach to content knowledge. The underlying focus on research into what teachers and
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pupilsactually do and say intheir interaction in learning situations has attempted to rel ate knowledge
and action. Theinvolvement of teachersin research projects has hel ped to turn didactics knowledge
into professional innovation.

Notes

1. Onthis, see SILVA JL., THOMAZ, M.F. and ALARCAO, I. (1981).

2 Thisresearch combined didactics and supervision which isinteresting to understand the devel opment of the area. We
refer to ALARCAO e SILVA (1981).

3. EURECA/DL stands for Ensino Universitario Reflexivo, Chave para a Autonomia/Didactica das Linguas
(University Reflexive Teaching, Key to Autonomy/L anguage Didactics). .

4. For afull in depth description of these characteristics, see ALARCAO (1991) or ALARCAO e MOREIRA (1993).

5. Dataare supported mainly by information contained in booklets published by the University. See:GuiadaUniversidade
de Aveiro (1981-82); A Investigacdo na Universidade de Aveiro (1987, 1994), Relatério de Execugdo Cientificae
Financeira da Unidade de Investigag&o Didéctica e Tecnologia Educativa na Formagéo de Formadores (1997).
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Overcoming the gap between theory and practice in subject teacher
education. Therole of subject didactics, general didactics and the
theory of pedagogical action

Abstract

Thischapter discussestherole of subject didactics, general didacticsand the theory of pedagogical
action in relation to the problem of overcoming the gap between theory and practice in subject
teacher education. It gives an account of how the teacher education curriculumwas re-orientated
around a general perspective on the concept of “ pedagogical action” from within the German
tradition of Allgemeine Padagogik. The idea of pedagogical action is seen to form the core in
education and is based on four principles. The first principle “ Bildsamkeit” refers to the initial
ability of the student to learn and develop herself. The second principle “ Aufforderung zur
S bsttatigkeit” meansthat educator s act themselvesin the way that later on requiresthe student to
realise hissher ability. The third principle is “ Contextuality” and involves coming to know the
cultural context and acquiring the competenciesthat are needed in this context. Thefourth principle
is“ Bildungsldeal” whichinvolvesthinking about thefuturethat isaspired to and the competencies
that are needed for the students to improve their own contexts. These pedagogical principles are
seento haveadual rolein the devel opment of teacher education. They formthe basis of the structure
of the curriculum, and al so should formthe basis of methodol ogy of teacher education. The structure
of thecurriculumisaimed at bridging educational theory and practice and at trying to bind together
special and general tasks of didactics in every level of study processes. From initial evaluations
thisstructural reformis seen to have hel ped studentsto seetheir studiesasawholewheretheoretical
and practical, general and special knowledge are integrated with each other.

Introduction

Theaim of theoretical educational studies has been that the student teacherswho will later graduate
to teachers learn to apply the theoretical models and theories in their teaching. However, many
studies suggest that there is a gap between what is taught by university lecturers and actual
instructional action. The education of subject teachers has been evaluated at many levels. The
working groups of the Ministry of Education have studied education, universities have evaluated
their own curricula and their implementation, the Faculty of Education and the Departments of
Sciences have also evaluated the instruction from their own point of view.

According to the Finnish development committee of teacher education, one of the problems in
teacher education in Finland is a lack of cooperation between the Faculty of Education and the
Departments of Sciences. Educational studies and studies in sciences are not integrated with each
other. Therefore the studentsfeel that educational studieslink neither with science studies nor with
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each other. However, school practice and studies of subject didactics have been integrated better
with subject content. (Opettajankoul utuksen kehittémistoi mikunnan mietintd 1989, 26)

In the Department of Teacher Education in Oulu, the conception of thelecturers concerning problems
in educational studies are quite similar to those of the students. Pedagogical studieswere evaluated
as being the weakest and school practice the strongest areain teacher education. In the opinion of
both educators and students pedagogical studies were atomistic. The studies in subject didactics
were said to betoo theoretical (Leppdjarvi and Tormi 1996). In anew report, the opinions of teachers
were similar to the earlier one. Studies should be more practical, as they were at the beginning of
the 1990s (Kauppinen 1998). According to the report of the development group of pedagogical
studies in Oulu University, the greatest problem in pedagogical studies is that students cannot
construct a holistic view of the structure of educational action (Opettajan pedagogisten opintojen
kehittamistyoryhman raportti ... 1996).

Teachers’ work takes placein individual situationsand in very individual ways. Acting in the right
way in these situations is not always easy — especially not for student teachers. So it is quite
understandable that students often do not much appreciate any highly theoretical models and
reflections on education and didactics. They would much prefer to receive very concrete and practical
solutionsto the typical problemsthey think they will meet in aclassroom. These kinds of concrete
modelswill obvioudly help them to managein certain kinds of practical situations. But these models
will not help them to solve educational problemsin acreative way and they are probably not ableto
grasp theindividual nuances of the situations. Thiskind of practically oriented training would lead
tothesameresult asarigid normativetheoretical binding. After teachershavefamiliarized themselves
with their work and developed a routine they will discover that without more profound theoretical
insightstheir work is not challenging enough and they will become bored or even burn themselves
out (cf. Kauppinen 1998).

Attemptsto bridge the gap between theory and practice arevital in preparing future subject teachers.
New solutionsare necessary for integrating school practice, instructiona knowledge and educational
research in their education. The central aim isto help student teachersto seeinstructional situations
as educational challenges which are to be solved with the help of educational theories. Thisis of
course a great challenge for teacher education. Nowadays, it is afar greater challenge because of
the new law which has extended the qualifications for becoming a teacher. This new legislation
means that a teacher with pedagogical studies in one subject is a qualified teacher for aimost all
school levelsin any new subject if Shetakesthe degree of intermediatelevel inthisnew subject. So
our pedagogical studieswith subject didactic studiesin certain subjects should give the pedagogical
qualificationsfor teaching these new subjects, too. Thissituation strongly emphasi zestheimportance
of general theoretical readiness in questions of education and instruction.

The concept of pedagogical action and student centered ideas of didactics as a

foundation of the curriculum

In the Department of Teacher Education of the University of Oulu, we started to reorientate our
curriculum, acknowledging that there are different kinds of knowledge about education. We thought
that these gaps between theory and practice, between description and prescription, etc. couldn’t be
simply and easily removed. On the contrary, we observed that these areas should on one hand be
devel oped independently and on the other brought more effectively into communication with each
other than we have done so far. There are important normative views about certain educational
situations, and specia knowledge about subject didactics, which should be maintained, devel oped
and taught to students. Consequently, to offer an integrated view of all these topics we felt that we
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need amuch more general theoretical insight into the concept of education asawholethan we have
had before (Opettajan pedagogisten opintojen kehittamistydryhman raportti... 1996).

We started to build thisgeneral outlook on theoretical research into the concept of pedagogic action
conducted for a couple of yearsin our faculty. This research has mainly been based on a German
tradition of Allgemeine Padagogik (see Oelkers 1997). According to this, the core concept of the
theory of education is pedagogic action. The basic theoretical problem in this concept is the
“pedagogic paradox” : how to combine the necessary compulsion in education with the freedom of
the student, as Immanuel Kant formulated it in hislecturesin pedagogics (Kant 1992). The aim of
education is to produce a free, rational and autonomous human being. The educator has to use
constraint to alter the student toward that goal, but how can anon-human, unfree creature changeto
afree and rational human being? Can it be forced to go through this radical transformation? No,
rather it must already have been a being like that. Consequently, the educator must not and even
could not compel it to change. In aparadoxical way it seems that the educator must, and must not,
influence the student who is, and is not, afree, rational being. The consideration of this theoretical
problem forms the explicit basis for the Allgemeine Padagogik tradition and also an implicit basis
for aimost all other traditions of educational thought.

From thispoint of view, it isobviousthat the concept of learning isnot asufficient starting point for
the theory of education because it is restricted to just one side of the paradox. The concept of
learning iscentral in educational psychology and quiteimportant a'soin recent didactics, especially
in the constructivistic approach (e.g. von Glasersfeld 1993). However, if the considerationsin these
areas are implemented, we soon find that there are some other points overlapping it. Education is
never orientated only according to learning but includes other values and aims which define which
kind of learning is good learning and what contents or abilities the student should learn. These
values and aims are in one way or another set by the educator of the learning subject.

This narrowness of the concept of learning suggests a more traditional concept, namely that of
teaching. But in the same way it is insufficient, at least if it is understood behaviouristically as
causally affecting the changes aimed to be produced in the student. Theoretically we cannot show
any causal connections between the actions of an educator and the learning results of a student
(Oelkers 1982; van Manen 1991). The student interprets the action of the educator and decides for
him/herself how to react toit, and thelearning ismainly dependent on the learner’sown action. The
influence of the educator on the learning of the student is mediated via the interpretations and
actions of the latter.

These aspects of interpretation and autonomy lead to the third main areaof pedagogical action. The
so-called critical approachesin education have stressed the concept of dialogue or communicative
action. Originally this concept describes the moral ideal of the relationships between competent
and equal adults. Thedialogical relationship presupposesthat the partici pants use the same language,
understand each other, have a common lifeworld, tell each other honestly al that they know and
think about the topic under discussion, etc. Thiskind of relationship can be regarded asthe ultimate
goal of education, although empirically it can be considered to be realised very rarely. However,
education itself can hardly be considered as pure dialogue.

One of the most modern and interesting solutionsfor this pedagogical paradox has been formulated
by Benner (1983, 1991, cf. also Mollenhauer 1985). Thisline of thought has al so been developedin
our faculty (Kivelaet al. 1996). According to thisapproach, the original paradox should be analysed
instead of two (Bildung, Erziehung) to four principles which together make up the basic structure
of the concept of pedagogical action. Thefirst principleisoriginally called in German “Bildsamkeit”.
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It refersto theinitial ability of the student to learn and develop him/herself. This property belongs
naturally to every human being because it istypical to our species, but it is only a potential which
can berealised in theright conditions; if those conditions are not met it can also stay unrealised or
become perverted. In apedagogical situation, the educator must devel op this ability in the student
because its realisation in the student is strongly dependent on the educator’s attitude.

The second principleiscalled “ Aufforderung zur Selbsttétigkeit” or demand to autonomous action.
It means that educators do not only presume the existence of Bildsamkeit in the student but also act
themselvesin away that later on requiresthe latter to realise hig/her ability. This demand does not
have to be a straighforward command to the student, but rather it can take place as organising his/
her whole environment or certain aspects of it. The aim of this demand is not to make the student
execute acertain procedure, nor to form certain habits—athough these can be necessary intermediate
actions — but to increase his/her ability to act rationally and autonomously in different situations.

As we can see, the two first principles represent the original paradox in quite a modified form.
However they are not enough to understand education. We still ask why is this influence of an
educator really needed. Why not just let the student grow and learn? Why not just have a dialogue
with him/her? The explanation of this state of affairs is that the social context requires that the
student acquires awareness of akind of behaviour which he/she cannot spontaneously know. What
is rational action in a certain situation depends on the whole cultural context and that is why, in
education, we try to get the student to understand this context and to acquire the competences that
are needed for it. We call thisthird principle ‘ contextuality’.

This third principle must be constantly revised because the prevailing cultural context is not
unchanging. It isasimplefact that the future context of our children will be different from our own
and we cannot even know what it will belike. Thedirection of development isaffected by amultitude
of factors. Among these factors are the actions of our students and therefore also the educational
actions of ourselves. That is why we cannot just try to prepare our pupils to a certain or to an
unknown future but we also have to think what kind of future isworth aspiring to. In education we
must anticipate a better future, but we have to keep in mind the space for possibilities of contents
and competences that will be needed when the students are improving their contexts. We have
called this principle the *Bildungs Ideal’.

These pedagogical principles have adual role in our development of teacher education. They are
the basis of the structure of the contents of the curriculum, but on the other hand they should also
form the methodology of our education. According to these pedagogical ideas, we think that the
teacher educator should act as a guide, who plans and arranges learning environments where the
student can find and devel op his/her teaching abilitiesand skillsby discussing, studying and reflecting
educational and instructional issuesin groups. Inthesediscussionsit isimportant to compare students
own experiences with educational and didactic theories. AsKansanen (1989, 1995) haswritten, the
theory of teacher education is based on conceptualization of action in the classroom and school and
on the comparison of theoretical foundations.

Conceptualizationisaso acentral concept in modern learning theorieslike constructivism. According
to constructivism, learning is an active process in which alearner changes and develops his/her
ideas and constructs his’her own knowledge. Therefore, the instruction should be arranged in such
away that environmental arrangements make it easy to process information, develop the structure
of knowledge and remember facts and concepts. Experiential learning is useful in thisaim. It has
been developed for example by Lewin, Dewey and Kolb. According to Lewin, the study should
include the stage of conceptualization. Conceptualization and the learning process become more
effective if a tension exists between the concrete action and the analytic reflection. Theory and
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practice should always be connected with each other. Experiences are in a central role also in
Dewey’s learning model. Analyzing phenomena is not enough, the learner should always gain
experiences of the questionsto belearned. Dewey stressed the significance of action and experience
in his“learning by doing” method. He argued that learning experiences change thoughts, emotions
and hopes into productive action. According to Kolb’s model of experiential learning, thelearning
process can be seen as a cycle where concrete experiences, reflective observation, abstract
conceptualization and active experimentation form an actively devel oping process (Kolb 1984).

From the point of view of alearner, aperfect cycle means different working methods, the selection,
interpretation, impression and use of information. For encouraging learnersto improvetheir learning
processes and productsit isimportant that teachers and lecturers recognize the learning styles and
strategies of their learners. Based on the Kolb’'s model, Kolb (1985) himself, Honey and Mumford
(1986) have developed adivision of learning styles. Therearefour learning styles: active, reflective,
theoretical and pragmatical. An activist isaperson who involves him/herself fully and without bias
in new experiences. He/she enjoys the here and now and is happy to be dominated by immediate
experiences. A reflector likes to stand back to ponder experiences and observe them from many
different perspectives. He/she collects data, both first hand and from others, and prefers to think
about it thoroughly before coming to any conclusions. A theorist adapts and integrates observations
into complex but logically sound theories. He/she thinks problems through in a vertical, step by
step, logical way. He/she assimilates separate facts into coherent theories. A pragmatist is keen on
trying out ideas, theories and techniquesto seeif they work in practice. He/she positively searches
out new ideas and takes the first opportunity to experiment with applications (Kolb 1985; Honey
and Mumford 1986).

We can find many different theories of learning strategies. Onevery useful theory has been devel oped
by Oxford (1990). He has divided the strategiesinto two main classes: direct and indirect ones. The
direct strategies can be divided into memory and cognitive strategies, and the indirect strategies
into metacognitive, affective and social ones. The main idea of the memory strategies is that the
student bindstogether different kinds of factsin aform easy torecall later on. The cognitive strategies
are based on cognition. The cognition includes the processes and strategies by which an individual
getsinformation and constructs his/her own knowledge. (Oxford 1990, 40-44) The cognitive acts
consist of reception, selection, evaluation, impression and representation of information (cf. Saarinen
et al. 1989). Consequently, the cognitive strategies are training, sending and reception of information,
analysis and reflection, and reconstruction of information (Oxford 1990, 45-47).

Through the metacognitive strategies, the student can observe his’her own cognition. The
metacognitive strategies include, first of all, the student focusing his/her learning effort on core
ideas. Secondly, he/she plansand arranges his/her |earning processesin an appropriateway. Thirdly,
he/she evaluates his’her own development. The affective strategies are useful in regulation of
emotions, motivation and attitudes. Positive emotions and attitudes make the learning situation
more pleasant and therefore learning processes become more effective. Affective strategies consist
of minimizing anxiety, encouraging him/herself, and recognizing his’her own emotions. The social
strategiesinclude inquiry, co-operation and empathy. They apply to all of the group’s membersand
not only to one student. Consequently, learning situationsareto be arranged asinteractional situations.
Thelearning processes seem to be more effectiveif the student can use memory strategiestogether
with metacognitive and affective strategies (Oxford 1990, 136-146). Using co-operative activities,
we can learn social action and communication. In terms of abehaviouristic psychology, the pattern
of social action asawhole can liein the individual becauseit is carried out through implementing
things to which any person can react, and because indications of these reactions to others and the
person him/herself can be made by significant symbols. The reconstruction of the pattern can take
placeinanindividual, and it takes place in the so-called conscious processin the mind (cf. Mead 1932).
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The structure and the contents of the curriculum

The general theory of pedagogical action isthe basisfor the general structure of the curriculum of
our pedagogical studiesfor subject teachers. Thisstructureisbest visible at the level of themodules.
The studies consist of five modul es, thematic wholes, which follow one after another in succession.
All of these modules, except the first one, contain studies of all the three traditional main areas of
teacher education: studiesin general science of education, studiesin subject didacticsand in school
practice. The students have already studied at |east at the intermediate level of their subjects before
they participate in pedagogical studies.

The first module consists only of a short lecture in general pedagogics and a short observation
period in school. The lecture considers the structure of the concept of pedagogical action and its
connection to pedagogical studies. Thismoduleiscalled “ Orientation to the pedagogical studies of
theteacher”. In the second modul ethethemeis* The growth of the human being and the adol escent”.
It isconnected to the principle of Bildsamkeit and also to educational psychology. It containsstudies
of life cycle psychology, youth culture, and familiarisation of the situation of a pupil at school and
different kind of pupils and their backgrounds. The third module, “Educational influence and
didactics’, stresses general didactics and the learning strategies of pupils. In school practice the
main strategies and work patterns of ateacher are considered. The fourth moduleis* Contextuality
of education”. From this vast area we concentrate on theory of curriculum, sociology of education
and educational policy. In school practice, the studiesmay consist of field experience or alternative
courses in didactical questions. The fifth module is called “ The teacher’s own growth”. In it, the
ethical problems of ateacher’swork are considered. The module also includes aims in education,
development of ateacher’s own work and the student teachers' own growth during pedagogical
studies and later in their careers.

The period of subject didactics start at the beginning of the second module. However, in Biology
and Geography subject didactics start during the first module so that the students can also study
natural phenomenain the autumn. In Biology and Geography, the first and second modules consist
of one credit in total. In other subjects there is no first module. In the second module, the subject
didacticscarries 1 credit. In al subjects, the third module consists of 2 credits, thefourth of 1 credit
and thefifth one of 3 credits. Theinstructional groupsare arranged mainly according to the grouping
of school subjects. Consequently, Mathematics, Physics and Chemistry are together, Geography
and Biology together, History, Religion and Psychology together, Mother Tongue and Literature
together, and Languages together. Only Music isarranged so that the didactics of Music at primary
level and secondary level are taught together.

The curricula of subject didactics as examples of the development process

In bridging educational theory and practice, we try to bind together special and general tasks of
didactics at every level of study. Special tasks mean issues which are based on didactics of the
contents of the subjects. They include planning, implementation, evaluation and development of
teaching and | earning processes concerning methods, material, equipment and |earning environments
based on the needs, values, attitudes, etc. of the pupils and society. Special tasks are bound into
school and classroom practice. General tasks mean knowledge, methodological questions and the
publication of knowledge. Thesetasks are embodied in theform of didactic research projectswhere
the student triesto produce new information, new theories and consequently new knowledge. This
means that in addition to the studies of known theories, a student or a group of students plans a
reseach project from their own subject areaand itsdidactics, collects dataduring the practice period
in the classroom(s), reports the results and presents the report in seminar sessions. In thissituation,
questions like “What is truth?’ and “How can we evaluate knowledge?’ have to be discussed.
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Different kinds of research methods become familiar during the seminar period. Thereafter, some
of the studentswrite articleson their results and findings, to be published in anewspaper, vocational
magazine etc. Next we will consider the outlines of the curriculain different subjects.

Mathematics and Science

In the Finnish educational system, science consists of Physics, Chemistry, Biology and Geography.
The implementation of the studiesin subject didactics of Mathematics and Science is based on co-
operative planning processes by lecturers and students according to scientific areas. The “new”
learning environments are integrated into studies in an appropriate way. The studies also include
the self evaluation of the student in the form of study logs and portfolios which they collect during
the semester. A portfolio is based on set goals and it includes the student’s work, for example
essays, a seminar report, period and lesson plans, self-planned teaching material, handouts etc. At
the end of the semester, the student of Biology and Geography also puts his’her study log and
school and work certificates into the portfolio. The study log consists of the evaluations of the
student teacher’ steaching processes, but also our lecturers' teaching skillsare evaluated. In addition,
it includesthe evaluation of the products of each student’s own work and reflections of his/her own
professional development. In the student’s study log, we can find e.g. descriptions about the good
features of the studying process and products. Many students also discuss answers to questions
like: “How could | develop my work?’, “What kind of facts, concepts, skills and attitudes did |
learn during thissemester?’, “What moredo | want to learn?” and “What kind of beliefs, emotions,
observations, experiences, ideas, actions etc. did | have?’ The portfolio is assessed by a lecturer
alone or by alecturer and the student together. If the lecturer evaluates the portfolio, he/she will
discuss the quality of the portfolio with the student.

The studies of subject didactics are divided into four modules. Module 2 is “The growth of the
human being and the adolescent”. The goals in Mathematics and Science didactics are that the
students familiarize themsel ves with human devel opment from the point of view of aMathematics
and Science teacher. In addition, they should learn planning and implementation of teaching and
learning processes based on educational theories. They should a so reflect on teaching and learning
theories concerning Mathematics and Science subjects and the profession of a Mathematics and
Science teacher.

The content consists of planning as a pedagogical action, different kinds of learning conceptions
and learning environments. It also includes curriculain one's own subjects and their devel opment
based on educational theories and practice. In this module, we also have an integrated course in
Geography and Biology which isimplemented together with teachers from the Normal school and
the lecturers from the Biology and Geography departments. It is called “ City nature”. It consists of
the local geographical, biological and environmental issues like climate and weather, landforms
and landscapes, organisms and their environments and human impact on the environment in Oulu.
The content is studied using student-centered methods, both classic ones like trips, field work,
laboratory work and modern ones like drama pedagogics, earth education, confluent education and
activities of values education etc. Besides action, we study educational and didactical theories and
discuss their implementation in schools. Students also plan projects concerning this theme and
carry them out with pupilsin our training school. Afterwards, we evaluate the goals, aims, contents,
methods, products and processes of these projects together. We have also written a guidebook
based on material developed by the students.

In Module 3, “Educational influence and didactics’, the goals and aims are that the students
familiarize themselves with instruction as a tool of education. In addition, they discuss new
educational views of teaching and learning processes and their guidance and develop their own
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conception of learning and skillsfor mentoring/tutoring. The content includes questionslike “What
isteaching skill?’, “What kind of work methods do we have?’, “What istypical for good learning
environments?’, “What are the criteria of learning material and how can we develop material? ”
and “How can we evaluate |earning and teaching processes and their products?”

In Module 4, “Contextuality of education”, the goals and aims are that the students familiarize
themselves with the school system and the profession of ateacher, the tasks of the school and the
teacher in the society and the rel ationships between the school, home and other socia institutions.
In addition, the module consists of different types of curricula, their development and one’'s own
subjectsasapart of them and the cultural meaning of curriculaand one'sown subjects. The content
consists of the integration of subjects and aworld view in relation to the profession of ateacher. In
this modul e, the students al so familiarize themselves with the basic ideas of didactical research. In
the subject didactics of Geography and Biology we study different kinds of trendsin education (e.g.
Freinet, Steiner, Freire, Montessori, Lozanov) and discuss how the ideas of these trends could be
applied in our schools and in our own subjects.

In Module 5, “The teacher’s own growth”, the students familiarize themselves with the ethical
questions of ateacher’s work and the philosophical foundations for them. The educators should
also help the student to develop his’her own professional identity and educational philosophy. We
should also help the student to evaluate his’her own professional and personal growth during the
pedagogical studies. In addition, the student hasto do some educational research and to report it. In
seminars, the students study presentation and chairing skillsand other guiding and group processing
skills which they may need in the future.

Mother Tongue and Literature

In Mother Tongue and Literature, the second modul e startswith group dynamic processes. The goal
isto determine the common basis of the course together with the students. The content includesthe
curriculum of one's own subject, its basic foundations and their interpretation for planning and
implementation of instruction; specifying the skill level of the pupils; familiarisation with Finnish
youth culture (media culture and literature) from the point of view of subject instruction and skills
for speech communication in common workshops of different languages.

At the beginning of the third module, the students choose the theme for their seminar work, plan
and receive guidance for it. They discuss the relationships between learning and teaching theories
and the contents of Mother Tongue and Literature. They also familiarize themselves with basic
teaching skills, their construction and different kinds of work methods. In addition, they have a
common workshop on reading and writing instruction.

In the fourth module, the students familiarize themselves with different kinds of learning
environments. They aso discusstheroleof theteacher asaculture educator (e.g. one'sown national
culture: Kalevala—our national epic and folk tradition, mediaasalanguage). The studentsfamiliarize
themselves with drama pedagogics. In addition, they plan some course entities.

In the fifth module, the main goal isto clarify the student’s own conception of pedagogical values.
Other goals are that the student familiarizes him/herself with the goals and aims of the different
parts of Mother Tongue and Literature and their analysis. In addition, the student studies the
possibilities and foundations of eval uation processes and preparesto devel op his/her own expertise.
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History, Religion and Psychology

The studies of didacticsin History, Religion and Psychology areimplemented in an integrated way.
The content of the second module is that the student familiarizes him/herself with integration,
planning and evaluation of instruction. He/she also discusses the topic “ A teacher as aresearcher”
and the question “How we can take the development of the pupil into consideration?’

A part of the third module is implemented in an integrative way. It includes the issues of subject
didactics, characteristics of subject didactics, work methods, preparation, usage and evaluation of
instructional material, evaluation of learning and research in learning and teaching. In the fourth
module, the questions of applying didactics and research are discussed. In addition the students
plan their research work and receive guidancefor it. In the fifth modul e seminars where the students
present and evaluate their work are arranged.

L anguages

In the subject didactics of Languages, the studies are partly integrated with Mother Tongue and
Literature studies in the second module. This module consists of language and culture, learning
conceptions and learning environments, common issues of language (e.g. the workshop in speech
communication), the existing curriculum, development of anew curriculum in one's own subjects,
planning and implementation of instruction and development of the pupil as a communicator.

The third module includes different kinds of work methods in language instruction, evaluation of
one'sown work, meaning centered | earning environments, eval uation and development of learning
material and the common workshopsin languageswhich concern instructionin reading and writing.

In the fourth modul e, the content includes co-operation between different subjects, drama-pedagogical
work methods, the language teacher as an educator in the area of culture, learning/teaching through
foreign languages, multicultural learning environments and the common workshop of languages
about reading and writing instruction. In the fifth module, the main goal is to clarify one's own
values conceptions.

Music

In the second module of Music, the student discusses the meaning and possibilities of music in
supporting the growth of an individual. The student also familiarizes him/herself with the central
goals, content, methods, materials and eval uation of musicinstruction in the comprehensive school.
In addition, he/she should reflect on the possibilities of music integrating with art education (different
kinds of subjects, themes and topics).

In the third module, the main goal is that the student discusses the role of the music teacher as a
tutor/mentor. In addition, the student familiarizes him/herself with the goals and aims, content,
methods, materials and evaluation in instruction at the secondary level. He/she also studies the
basic foundations of the curriculum and plans periods of instruction.

In the fourth module, the main goals consist of the professional development of a music teacher
based on the scientific world view. The student also familiarizes him/herself with researchin music
education, the research in subject didactics and devel opment of his/her own work through scientific
knowledge.
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In the fifth module, the main goal is that the student familiarizes him/herself with the concept of
“the music teacher as aresearcher” and writes, reports and evaluates his’her own paper.

Conclusion

From our initial experience, we think that this structural reform has helped students to see their
studies as a whole, where theoretical and practical, general and specialised knowledge can be
integrated.

We have noticed that discussions on instructional issues, gaining familiarity with ‘new’ learning
environments and basic questions of subject didactic research asapart of one’s own subject(s), has
helped students to understand how the theory of subject didactics can be applied in the teacher’s
work. A seminar report on a practical issue of subject didactics chosen by the student him/herself
has been similarly effective.

However, thereformisnot finished yet. In future, we should emphasi ze subjects more and develop
subject didactics together with subject departments and schools. We aso need more research and
development on general questions of pedagogics and didactics.
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