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INTERPRETATIVE CLASSROOM RESEARCH IN TEACHER EDUCATION 
 

1. Introduction 
Over the last few decades the didactics of mathematics has been established as a scientific 
discipline in tertiary education in German speaking countries. The application of standard 
scientific approaches can however lead to an unsatisfactory discrepancy between theory and 
practice. This discrepancy manifests itself in teachers as a loss of confidence in the didactics 
of mathematics as they were promised that the direct application of scientific results would 
help them to optimise their teaching practice. Interpretative studies in teacher education pro-
grams therefore offer a possibility to connect theory and practice by preventing a "short cir-
cuit" between them. The understanding of practical classroom activities prior to their assess-
ment and the acquisition and application of theoretical knowledge in practice, appear to be of 
crucial importance. Interpretative studies rely on detailed documentation of authentic teaching 
and learning situations for analysis and reflection. They aim to reveal what is hidden in prac-
tice and what is important and what one has to understand in order to change mathematics 
teaching, e.g. subconscious routines, gender specific problem solving strategies, implicit be-
liefs and attitudes towards school mathematics or intuitive conceptions. Interpretative studies 
in teacher education programs intend that theory makes practical sense for pre-service and in-
service teachers. 
The participating teachers and student teachers can experience how scientific analyses may 
help them to enlighten those aspects of their classroom practice that they perceive as impor-
tant. At the same time we as teacher educators are forced to relate our research work directly 
to practical classroom situations. Interpretative studies are based on certain theoretical hy-
potheses. The authors share the understanding that mathematical symbols and manipulatives 
as well as classroom actions etc. do not have a meaning per se. The meanings which students 
and teachers attach to them and their practical approaches have to be investigated. Among 
other factors the teaching and learning of mathematics is determined by students' and teachers' 
subjective interpretations of meaning, their beliefs and attitudes towards mathematics and by 
personal processes that create inter-subjectivity. The analysis of respective documents re-
quires interpretative approaches in addition to the mathematical investigation. Therefore, we 
interpret the documents, mainly video recordings or transcripts (protocols of spoken text and 
non verbal actions) resulting from classroom situations or diagnostic interviews and learning 
experiments, in co-operation with teachers and student teachers. 

2. Different foci and forms of studies 
Interpretative studies in German speaking teacher education programs have different foci. 
- In interaction analysis the inter-personal processes between teacher and students and be-
tween individual students are investigated on the basis of pre-existing documents. For exam-
ple, the question of how spontaneously the teacher reacts to mathematical statements from the 
students and what kind of effects these reactions have on the students (JUNGWIRTH, 1991, 
VOIGT, 1995). 
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− In the practical interaction study the participants of a preservice or inservice session are 
asked to work with students and to document the observed interactions before they analyse 
them. For example, by working with a small group of children student teachers are re-
quested to enable and encourage children to draw on their prior experiences when dealing 
with difficult mathematical problems. The student teachers produce transcripts of the cor-
responding video tapes and analyse these in working groups. 

− In epistemological classroom analyses the systematic study of school mathematical knowl-
edge in everyday teaching and learning processes is the focus of interest. In contrast to the 
above mentioned studies the epistemological analysis concentrates more on the features of 
the (mathematical) topic of a classroom discussion than on the characteristics of the dis-
cussants and their reciprocal influences. For example, the modes of representation of 
mathematical knowledge (eg. geometrical, functional and context related representations) 
students choose in comparison to the teacher and what significance the modes of represen-
tation gain for the understanding of the mathematical topic are investigated (STEINBRING, 
1997). 

− In the communication analysis the language of discourse in the classroom has high signifi-
cance. Such studies for example explore the extent to which students misunderstand the 
language of the teachers, because the students cannot attach the intended mathematical 
meanings to the teacher's words but rather their meaning in everyday life (MAIER, 1991). 

In the diagnostic interview, the research interest is focussed on the interviewed person rather 
than on the interpersonal processes between this person and the interviewer. The diagnostic 
interview can be considered as a part of interpretative classroom research when the analysis of 
the interview is based on interpretative methods. For example, student teachers are investigat-
ing the reasons for learning difficulties of individual children. The analysis of the documented 
interview does not then aim at assigning of the interviewed child to a certain category from a 
previously determined list and according to given behavioural criteria but rather, the individu-
ality of the child and his her inner world of imagination are the subject of the investigation 
(WOLLRING, 1994). 

The importance of the documents 
Independent of the individual research focus, interpretative studies are based on audio-visual 
documents or rather, their transcripts.  

Some advantages of documentation. 
BAUERSFELD (1986), among others, describes the following advantages of the use of video 
documents and transcripts in teacher education: 
− One can react to classroom (inter)action in a detached and reflective way because other 

than the classroom participant, one is not exposed to continual assessment and decision 
making pressures. 

− The documents can be viewed as often as required. One can change the focus of attention 
without being dependent on onés memory. In particular, one can break away from the bias 
resulting from routine interpretátion patterns that have developed in onés own classroom 
practice. 

− Structures of incidents which are either hidden or too obvious can be revealed. The back-
grounds of individual actions, interactive processes and mathematical topics can be related 
to evidence from the documents. 
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− The sensitive multi-layered interpretation of student activities which the teacher involved 
would perceive as vague or accidental, can yield new insights into the students' world of 
imagination. 

Viewing a document from a variety of perspectives 
After an extended analysis the advantage of the use of documents becomes clear to the par-
ticipants once their progress in understanding is contrasted with their first impressions. Never-
theless, one should not expect that the analysis of the documents will lead to an objective 
judgement of subjective ideas from the individuals observed.  
During the course of the analysis, one becomes more conscious of the dependence of the in-
terpretation on preconditions because the analysis of the documents by a group of interpreters 
generally leads to a variety of interpretations which may contradict each other or challenge 
reasons which are either related to empirical evidence or theoretical assumptions. In this re-
spect the interpretations become more and more objective but they will always remain incom-
plete.  
The variety of interpretations of a document implies a special advantage for teacher educa-
tion, because university based teacher training is characterised by a co-existence of several 
disciplines: mathematics, educational sciences, psychology etc. In the analysis of a document, 
the different content related perspectives can be related to one another.  

3. Experience-based learning 
Arrangements that allow teachers or student teachers an experience-based learning have a 
special significance. The participants evaluation of the interpretative studies is intensified 
through the direct reference to their individual role and experiences. Furthermore, in this way 
the danger that participants deny the relevance of the results of the analysis for their profes-
sional practice is minimised. The use of transcripts of video recordings from external sources 
may increase the risk that the participants will not immediately identify with the observed 
participants, in the sense that something similar could happen to themselves. In this case they 
deny the analysis of the external document, arguing that they would not act as the observed 
teacher. 
The following experience-based arrangements have been used so far:  
The classroom discussion that will be the subject of analysis is produced on the spot in the 
form of a free role playing game: one participant acts as the teacher and several others as the 
students. Our experience shows that the participants reproduce typical routine classroom 
situations. In this way the analysis of the material allows the participating teachers to transfer 
the role playing situation to their own teaching. Nevertheless, two disadvantages of this ar-
rangement have to be considered: The transcript has to be produced on the spot in a very short 
time, in order to allow a detailed analysis by the participants. Therefore, in general only a raw 
transcript covering some salient segments can be provided. Another disadvantage is that the 
teachers easily tend to exaggerate the behaviour of the students. 
Another type of classroom simulation, which brings to life the experiences of the learners, 
allows the participants to almost unconsciously adopt the role of the student. The inservice 
session starts in the form of a lecture and then without further announcement funnels into a 
narrow discussion that is otherwise only usual in a classroom lesson.  



 

 
  

52

Another form of the role playing game in teacher education requires the participants to pre-
pare and act out a lesson feedback session based on the joint analysis of the transcript. Small 
groups of participants develop the individual roles of the professionals involved in the feed-
back session: the teacher concerned, a colleague etc. The advantage of this form resides in the 
fact that the participants think about their traditional teacher perspectives through the different 
roles that they adopt and that some roles require them to relate characteristics of the docu-
mented lesson to general backgrounds beyond the school environment. 
An arrangement that allows the participants to personally experience the mathematical prob-
lems of a particular teaching unit arises when the participants themselves are confronted with 
the mathematical content, eg when they are asked to solve a given problem in groups. In this 
arrangement it may become clear which different basic ideas learners use to approach mathe-
matical problems, how brittle and incomplete the understanding of new content is under the 
surface of the true/false-decisions of the teacher, or which diverse effects the teacher's assis-
tance and explanation can have on the learners (VOIGT, 1993). 

4. The modified relationship between theory and practice 
The relationship between theory and practice has been a virulent and much lamented and dis-
cussed problem in mathematics education. Empirical investigations of the practice of teaching 
and learning of mathematics have the advantage that they relate scientific theories and con-
crete phenomena to each other. Nevertheless, the sole communication of the results of empiri-
cal studies to participants of teacher education seminars and the use of transcripts as only il-
lustrative materials would create a distance between scientifically oriented teacher pre-service 
and inservice programs and classroom practice.  
Therefore, in our opinion it is crucial that the participants themselves gain insights through 
the analysis of transcripts and that their practical experiences are addressed.  
In this way the subsequent transfer of these insights to their own teaching practice appears to 
us to be more likely. This is especially valid if the transcripts are documents of their own in-
teraction with learners. Before we discuss the modified relationship between theory and prac-
tice in our teacher education seminars we would like to quote a student who recounts her ex-
periences from the interpretation of her own interviews with children (SORGER & 
WIECHMANN & WOLLRING, 1994): 
"To a lesser extent in the interview situation but more so during the analysis of the interviews 
I have gained important insights into the behaviour of children and the interaction during a 
discussion in general which cannot be recognised in the course of a lesson or an interview. 
Only during the retrospective viewing of a video recording did I become aware of processes 
which for various reasons could not be perceived at the time of their occurrence. ... The in-
sights that we have gained from the empirical work and the scientific work in general have 
fundamentally changed my attitude towards literature and the publication of research studies 
in general. Not only do you contemplate studies more critically, but also you recognise and 
acknowledge all the work involved. Within my work it was also necessary to review all of the 
literature relevant to our topic. The knowledge that we obtained in this way had a direct prac-
tical dimension and did not solely aim to reproduce what we had read." 
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The relationship between research and teaching 
The special merit of interpretative methods in contrast to other research methods is that the 
pre-service teachers can establish connections between the action of evaluation and their eve-
ryday competencies at interpreting. 
With the first teacher state exam theses some exam groups contribute results to the research 
projects of their supervisors (see SORGER & WIECHMANN & WOLLRING, 1994). The single 
thesis for example consists of the design, the documentation and the analysis of diagnostic 
interview with three pupils in response to a given mathematics education research question. 
Participation in research projects yields a special motivation. The exam candidates are pre-
pared to independently access difficult literature because in this way they gain new knowledge 
in the understanding of documented practice. They can see the benefits of their work not only 
in their personal qualification but they also comprehend their work as a contribution to 
mathematics education and therefore consequently for the improvement of mathematics 
teaching and learning.  
In addition, our co-operation with regular groups of teachers in inservice sessions results in a 
productive connection between research and teaching (VOIGT, 1991; von HARTEN & 
STEINBRING, 1991). The teachers prepare recordings of their own lessons which they offer to a 
group of teachers for joint analysis. The inservice facilitator can use the documents for his/her 
further research and gains a special insight into the knowledge and beliefs of teachers through 
the joint interpretation. The benefits for the teachers include the opportunity for reflection on 
their own teaching, the acquisition of a professional vocabulary used to describe teaching and 
learning processes and the experience that classroom practice can be viewed from different 
perspectives. Some teachers publish the transcripts of their lessons and describe their personal 
experiences in addition to our scientific analyses (KÄMMERER, 1987; MÖRCHEN, VOIGT & 
MÜNZINGER, 1991).  

Enlightenment through individual interpretation rather than through practical models and 
scientific technology 
It is a characteristic of the hermeneutical tradition of interpretative studies that the universal 
in the special case should be highlighted. From this result two arguments, of which the first 
one is particularly relevant to teacher professional development and the second for teacher 
pre-service training. Firstly, the generalisation of interpretatively gained statements does not 
mainly occur through the expertise of the scientists but rather develops in the "head of the 
participant". The participants have to relate the results of analysis to their own professional 
practice. Therefore, we select special arrangements for experience-based learning. The inter-
pretation of the document of a student activity or a classroom situation is (implicitly) a reflec-
tion on the students and on classroom practice of the interpreting teacher. In the successful 
case, this externally produced document works like a mirror in which the interpreting teachers 
can recognise themselves and their students. Secondly, the "universal in the special case" not 
only implies the generalisation of empirical statements, we also select the cases in a way that 
theoretical knowledge can be exemplarily explicated during the interpretation. The theoretical 
knowledge should serve as a "pair of glasses" with which one can recognise something in 
further cases that would otherwise not have been seen. In this respect, interpretation is not 
about the (general) validity of an empirical statement, but rather about the prerequisites re-
quired in order to make such a statement. For example, instead of only seeking for empirical 
indications regarding the decision as to whether the observed student (or many students) 
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really understand(s) a mathematical problem in a certain way, the question is which theoreti-
cal ideas of the cognitive and epistemological development of mathematical knowledge lead 
us to this presumption. 
Opposed to our objectives as inservice co-ordinators to help the participants to deepen their 
research-based reflection on teaching, is often their expectation that by dealing with concrete 
examples they can learn how (not) to behave as a teacher. In order to mediate between the 
interests of the participants in practical classroom ideas and the intentions of the inservice co-
ordinators the following measures present themselves. They are based on the fundamental 
objective of teacher education that both the enlightenment through analysis and reflection and 
the hands-on approach require practical suggestions and individual ideas: 
− One contrasts two qualitatively different episodes which allow comparison according to 

the topic of the inservice session. Our experience shows that after intensive analysis the 
picture painted does not remain black and white, but rather advantages and disadvantages 
are recognised in the light of the contradictory sets of goals underlying the mathematics 
lesson. 

− One selects classroom examples in which the teacher shows a special effort to realise de-
sired mathematics teaching and learning. The detailed explanation of the teacher's inten-
tions prevents the participants from measuring the lesson against goals other than the ones 
intended. Nevertheless, according to our experience the tension between intention and real-
ity is especially highlighted. 

− Cases are being analysed in which new tasks and classroom ideas of the facilitator shall be 
realised. One notices that constructive didactical suggestions do not function in the sense 
of technological measures, but rather that the determining factors are implicit teacher atti-
tudes towards mathematics and mathematics education, classroom routines and the interac-
tive dynamics of the classroom. 

− One reserves a phase of the seminar for the development of the didactical creativity of the 
participants through the preparation of alternatives which is supported by suggestions from 
the facilitator. This can already be achieved on a small scale by revealing the document 
only up to its key point. Before the participants are confronted with the continuation of the 
episode they are asked to consider how they themselves would have continued the lesson. 

5. Conclusions 
Originally our interpretative studies were conducted for the purposes of research projects. The 
motivation to go along new paths in teacher education remained only in the background of 
our work. Consequently, during our first attempts to realise interpretative studies in teacher 
education courses we had to change our views and connect the search for new scientific in-
sights with practical education interests. The specific conditions and purposes of teacher edu-
cation require modified procedures and standards of interpretative work. In summary, inter-
pretative studies in teacher education are guided by the following goals: 
− The relationship between theory and practice shall be highlighted in the analysis of differ-

ent cases. The understanding of theory and the understanding of practice appear to be two 
sides of the same coin.  

− In the cases to be analysed, what is universally valid should become clear and should be 
connected with the individual experiences of the participants. Therefore, the selection of 
cases and the arrangement of the teacher education seminars are crucial elements. 
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− The teachers participate as "researchers" (ALTRICHTER & POSCH, 1990) in the analysis of 
(their own) teaching. The teacher is regarded as a "reflective practitioner" (SCHOEN, 1983) 
who also in his/her daily classroom practice constructs and evaluates interpretations of 
classroom incidents, even when these interpretations are intuitive and made under the pres-
sure of the need for an instant response in the classroom situation. The teacher would be 
overlooked and the relationship between theory and practice would be short-circuited, if 
the discovery of the "rules of teaching and learning" by methods used in the natural sci-
ences would result in scientifically grounded "technological" measures, which the practi-
tioner only has to apply. 

− Corresponding to the insight that mathematical education is not solely determined by 
mathematical content but also by classroom processes, the interaction between facilitator 
and participants has an important function. The joint interpretation is, in the sense of an 
analogy, supposed to be exemplary for classroom interaction, so that in addition to the ex-
plicit education of the participants a desired “habitus” of (future) teachers is also supported 
(BAUERSFELD, 1993).  
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