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The Restructuring Model of Teaching: Bridging the Gap between

Science and Science Teaching

Summary

The Teaching Restructuring Model is a theoretical framework for research and

development in science teaching. In other words, it attempts to unify two dominant trends in Science
Teaching that can be characterized as science orientation and student orientation. This paper
presents examples of research conducted by the author or under his supervision that use the
Restructuring Teaching Model as a theoretical framework. In particular, there will be a focus on: a)
the transformation of scientific content into content to be taught and b) the design of instruction by
teachers.

Abstract

The Model of Educational Reconstruction (MER) is a theoretical framework for research and
development in science education. Its main aim is to bridge the gap between science content

concerns and pedagogical concerns. In the present paper examples of research based on MER carried
out by the author or under his supervision are presented. The focus will be: a) on the transformation
of the science content into a content of instruction and b) on the educational structuring by teachers.

Keywords: didactic learning sequence (series), didactic transformation, didactic restructuring
model

Key words: teaching learning sequence, didactic transposition, model of educational
reconstruction

1. Introduction

The Model of Educational Reconstruction (MER) has been

developed by German researchers as a theoretical framework for research

aimed at investigating the possibility of teaching basic concepts, ideas and

principles of science (Duit et al., 2012). Its main goal is to

balance scientific content and conceptions of teaching and learning

when developing Teaching - Learning Sequences (TLS) (Meheut & Psillos, 2004). It tries to
unify two dominant trends in Science Teaching and Learning (ST) which can be
characterized as science orientation and learner orientation (Duit, 2007).

It seems that a successful design of instructional learning series should integrate these
two trends (Dahncke et al., 2001; Duit, 2007). This position is reflected in a view of the field
of DSE as an autonomous interdisciplinary field, which has as reference, in addition to
Natural Science (SSE), disciplines such as History and Philosophy of SSE, Pedagogy,
Psychology, Linguistics, etc.

The Model for Educational Restructuring (MER)

In the Model of Educational Restructuring (MER), the analysis of the structure of scientific
content and empirical investigations of the perceptions and learning processes of

students and teachers are considered equally important activities for the

creation of appropriate learning environments. Scientifically, the model is based on

a constructivist view of teaching and learning, as described for example by Duit & Treagust



(2003) and consists of three
interdependent components:

a) Clarification and analysis of the Scientific Content. It refers to the didactic
analysis of scientific content and analysis of its educational value.

b) Research in Teaching and Learning. It includes the investigation of students' views
and learning processes towards the scientific point of view, but also investigation of
teachers' views in relation to the scientific subject,
students' learning
ideas and processes
, their role in the learning process, etc.

¢) Design and Evaluation of Learning Environments. It concerns the design and
evaluation of teaching materials, learning activities, learning
series, etc.

Below is a table (Table 1) that is not related to the text of the model, but is an example of
how a table should be included in the work to be submitted.

Table 1. Teachers' attitudes towards the use of ICT

I
com I I I
plete disa Neut agre fully
Posts Teacher positions ly ral 8¢ agre
disa | 87¢¢ ¢ e
gree
The Dropbox service has been instrumental in my own 2
education. 3
The use of a learning management system (e.g. edmodo, 1 1
e-class, moodle, etc.) improved the module. 3
I would prefer it if all meetings could be held in person. 1 2 1 1

Note: For teachers' responses, the three-point scale was used.

2. Methodology

MER has been the theoretical framework for a series of research related to the teaching and
learning of PE (see Duit et al., 2012). As an example of an application of MER here, we will
refer to a research on the didactic reconstruction of the interaction of regularity and
randomness in nonlinear dynamical systems (Stavrou & Duit, 2014). In this research, the
process of didactic reconstruction was carried out as follows

MER has been the theoretical framework for a series of research related to the teaching
and learning of PE (see Duit et al., 2012). As an example of an application of MER here, we
will refer to a research on the didactic reconstruction of the interaction of regularity and
randomness in nonlinear dynamical systems (Stavrou & Duit, 2014). In this research, the
process of didactic reconstruction was carried out as follows

3. Results

A central assumption of the model is that scientific content must be appropriately processed
in order to be taught at school level' .

' If a footnote is to be inserted, put Font: Georgia, 9 pt. Font: 12 pt, full alignment, no paragraph indentation.
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That is, scientific content, as for example found in university science books or in scientific
journals etc., should be transformed into content to be taught.

4. Conclusions

By analogy with MER, the Educational Reconstruction of Teacher Education (ERTE) model
has been developed (Duit et al, 2012; Komorek & Kattmann, 2008). ERTE retains the basic
principles of MER and its triangular form and aims to formulate guidelines for teacher
education by taking into account Pedagogical Content Knowledge (PCK) (Kind, 2009) and
conceptions of structuring teaching (Figure 6). The MER's key dimensions for structuring
instruction are also incorporated into ERTE component 1, as shown in Figure 1 (van Dijk &
Kattmann, 2007).
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