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2.2 STRUCTURE OF THE TOPIC APPLICATIONS AND MODELLING IN MATHEMATICS
EDUCATION

We can conveniently represent the ‘reality” of applications and modelling in
mathematics education as being constituted essentially by two dimensions.

The first dimension contains three different domains, each forming some sort of
a continuum. The first domain consists of the essential notions of applications and
modelling, i.e. what we mean by an application of mathematics, and by mathematical
modelling; their most important components in terms of concepts and processes;
epistemological characteristics of applications and modelling vis-a-vis mathematics as
a discipline and vis-a-vis other disciplines and areas of practice; who uses mathematics,
and for what purposes; etc. The second domain is that of the classroom, used
generically to indicate the location of teaching and learning activities pertaining to
applications and modelling. This includes the classroom in a literal sense, but also
includes the student doing his or her homework, individual or group activity, the
teacher’s planning of teaching activities or looking at students’ products, and so forth.
The third and final domain is the system domain. The word system, here, refers to the
whole institutional, political, structural, organisational, administrative, financial, social,
and physical environment that exerts an influence on the teaching and learning of
applications and modelling.

The second dimension is constituted by the different educational levels within which
the teaching and learning of applications and modelling are addressed. For the sake
of generality we have stayed with the widespread designations of primary, secondary,
and tertiary levels, together with the level of teacher education. If we then think of
the dimensions as being depicted by orthogonal axes, this choice of structure enables
us to locate issues in terms of the 4 x 3 cell matrix defined by the respective domains
and levels. To clarify we provide an illustrative example.

ISSUE 0. An underlying reason for giving prominence to applications and modelling
is the goal of students being able to apply mathematical knowledge in situations that
are new to them. That is, it is argued that applications and modelling competency if
well taught can be transferred to solve unfamiliar problems. However, several research
studies suggest that for some students at least this transfer is rather limited in scope
and range. A significant question 1s therefore:

To what extent is applications and modelling competency transferable across areas
and contexts ? What teaching/learning experiences are needed or suitable to foster
such transferability ? .

As it stands, this issue concerns the applications and modelling domain, the
classroom domain, and at least one of the educational levels. The issue is therefore
identified within a rectangle whose base extends across two domains, and whose height
is determined by the number of educational levels selected. When each issue is viewed
in this way the total distribution of issues can be readily identified in terms of the
matrix components, and priorities and gaps identified. In this Discussion Document, a
number of issues have been identified as particularly significant to the present Study,
and readers are invited to comment on these issues or to suggest further issues to be
considered in the Study.

The formulation of the issue given above as an example consists of two parts.
Firstly, a background part outlining a challenge, i.e. a dilemma or a problem, which
may be of a political, practical, or intellectual nature — we call this part the challenge
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part of the issue. The second part consists of particular question(s) that serve the
purpose of pinpointing some crucial aspects of the challenge that deserve to be dealt
with in the Study. These are set out in boxes for the respective issues identified in §3.

From the viewpoint of this Study, an issue concerning applications and modelling
in mathematics education may be viewed and approached — depending on its nature
— from a variety of different perspectives, each indicating the category of answers
sought.

e doing: actual teaching and learning practice (enacted or potential) as carried out
in classrooms.

e development and design: for example curriculum design, teaching, learning, and
assessment materials or activities, and so forth.

e research: focus is on the generation of answers to questions as yet unanswered.

e policy: focus is on the strategies and policies that exist or ought to be adopted in
order to place matters pertaining to applications and modelling on the appropriate
agenda.

A given issue may be addressed from any or all of these four perspectives, which are
not intended to convey a hierarchy of importance.

3. EXAMPLES OF IMPORTANT ISSUES

In this section a number of selected issues — consisting of challenges and questions
— are raised. Although certain inherent features have influenced their grouping, there is
overlap between them and different groupings are certainly possible. They are intended
as a guide to the kinds of issues that the present Study intends to address, and readers
are invited to identify additional relevant issues.

3.1 EPISTEMOLOGY

Different characterisations of modelling and applications include: posing and
solving open-ended questions, creating, refining and validating models, mathematising
situations, designing and conducting simulations, solving word problems and engaging
in applied problem solving. These present challenges if individuals are to engage
successfully in applications and modelling activities.

ISSUE 1. Which aspects of applications and modelling invite further epistemological
analysis ? How is the relationship between applications and modelling and mathematics
best described ? What is the relationship between applications and modelling and the
world we live in ?

Examples of specific questions that could be addressed here are:

e What are the process components of modelling ? What is meant by or involved in
each?

e How does our knowledge of applications and modelling accumulate, evolve and
change over time ?

o What are the various meanings of ‘authenticity’ in modelling ?
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