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going reconceptualisation of the core of algebra has,
for example, elevated the importance of graphs and
functions, at the expense of solving and rearranging
expressions.  The ability to deal with graphs and a
basic concept of function are more likely to be seen as
“basic” now than moderately complicated symbolic
manipulation. The new technologies have also im-
pinged very strongly on algebra education research.
As communication technologies, these impact on all
of education (e.g. distance learning, data from the
internet, new means of presentation etc). But as infor-
mation technologies, these impact centrally on the way
in which mathematics is done.  Mathematics at every
level, from the work of the shopkeeper to the math-
ematician, has always struggled to make calculations
easier, and we now have tools that can perform all of
the standard routines known by an undergraduate at
the press of a button. This provides exciting new op-
portunities for teaching, especially through the possi-
bilities of teaching with multiple representations of al-
gebraic ideas. It also provides a serious challenge to
existing curriculum: what is the role of the machine
and what is the role of pencil-and-paper skill?  To an-
swer this question, we need to be very clear about goals
for algebra education, about what it means to under-
stand and to develop new pedagogies to meet the new
situation.

Algebra education research is also impacted by trends
that are internal to the educational research commu-
nity. At a simple level, the growth in international ex-
change has opened up appreciation of the possibilities
for curriculum, teaching and assessment. Algebra edu-
cation was perceived as something common around

the world, but the differences are now known to be
large on all dimensions - the degree of formalism, the
amount of manipulation, the place of functional think-
ing, the use of technology, the age of introduction etc.
There are many alternative successful approaches.

Important intellectual movements from other disci-
plines also impact on algebra education. For example,
studying the history of mathematical ideas has led to
the identification of particular cognitive obstacles for
students (e.g. related to the ways in which letters are
used), and consequently to teaching approaches that
assist students cross the barriers. On a more theoreti-
cal level, the role of algebra as “the language of math-
ematics” has been studied from the point of view of
semiotics (the science of symbols) and linguistics (the
science of language).

Research into algebra education is a lively field, aim-
ing to engage with social needs and intellectual ad-
vances. However, its success should be judged by the
extent to which it can promote algebra as a lively, en-
gaging and worthwhile subject for an increasingly large
number of students.
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Trends in Science Education Research

David Treagust
Curtin University of Technology, Perth, Australia

This presentation will examine some of the unprec-
edented developments in science education research in
the past three decades (1974-2004).

In the last 30 years, there has been a huge increase in
international professional research activities (as is il-
lustrated by this conference), resulting in an increased
output of publications in science education research
from a wider range of nations (as is illustrated by the

number of new journals, especially in the English lan-
guage), and an increased amount of professional de-
velopment initiatives (as is illustrated by increasing
interactions of professional societies, employers and
universities and the growing importance of the roles of
science teachers’ associations in many countries).

At the classroom level throughout the past 30 years,
there has been a constant call for more relevant sci-

Review Talks



10

Trends in Technology Education Research
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The concept of ‘Didactics’
In the Routledge International Companion for Educa-
tion a separate chapter was dedicated to ‘didactics’.
The author, Gundem, explained that the term ‘didac-
tics’ in the Anglo-Saxon language countries has a nega-
tive connotation, because it indicates rigid prescrip-
tions for teaching. But in other languages, such as
French and German it has a much more positive mean-
ing. ‘Didactique’ or ‘Didaktik’ stands for the system-
atic and scientific reflection on teaching practice, lead-
ing to knowledge that can be used for teachers to im-
prove teaching and learning. Teachers see ‘didactics’
as a natural component in their training and try to
apply in their work, and the research community has
accepted it as a serious research field for many school
subjects. In physics education in the Netherlands teach-
ers have often been involved in research projects. Those
projects were often a combination of research and de-
velopment work (in business circles this would be in-
dicated as R&D). So it appears to be possible to give
content to such a concept as ‘Didaktik’, ‘didactiek’ or
‘didactique’ or whatever it may be called (from now
on the term ‘didactics’ will be used, but the reader
should keep in mind that this is not meant in the Anglo-
Saxon mode). The idea of this concept is that ‘didac-

tics’ provides a scientific basis for teaching. This should
be reflected in the research agenda for ‘didactics’.

The agenda of ‘didactics’
The agenda of ‘didactics’ should reflect the needs of
teachers, as researchers should address them. Gundem
presented such an agenda. In this paper that agenda
has been adapted to become the following:

(1) What are goals and contents for teaching (and why
are these to be regarded as such)?

(2) To whom (pupils and students) and by whom
(teachers) is this content taught? What are their char-
acteristics (knowledge, experience, attitudes, etc.)?

(3) How can teaching-and-learning situations be
reali-sed to pass on the identified content (see 1 be-
low) to the identified target group by the identified
people (see 2 below )?

Several authors have stated a desirable research agenda
for technology education. Although differently phrased,
their ideas do not differ fundamentally. In fact they
present a research elaboration of the ‘didactics’ agenda
as has been used in this paper that can be summarised
as follows:

ence education (as is illustrated by a growing interest
in post-compulsory schooling and how to provide ap-
propriate curricula and assessment in science educa-
tion) and for greater inclusivity in science education
(as is illustrated by the need for science curricula that
do not simply reflect social and cultural stereotypes of
science).

During this period, there has developed a great diver-
sity of the types of research being conducted in science
education.  At one end of this spectrum are large-scale
assessment programs (as is illustrated by the Trends in
Mathematics and Science Studies (TIMSS) and the Pro-
gram for International Student Assessment (PISA) stud-
ies which provide both national data and international
comparisons). At the other end of this spectrum are
small-scale studies of the work of science teachers in
individual classrooms (as is illustrated by action re-

search studies and the detailed documentation of ex-
pert practices).  To be able to conduct studies of this
range, over the past three decades, there has been an
increasing acceptance of alternative genres of science
education research and an acknowledgment of their
own strengths and weaknesses.

This presentation will expand upon the issues described
above with examples from different countries.  How-
ever, from my perspective, despite all the developments
in science education curricula, assessment and re-
search, there is still need for a greater understanding
of the relationships between policy and practice and a
realistic expectation of what science education research
can contribute to practice.  This certainly should be a
major part of the work of science educators in the next
three decades.
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