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The idea about a general mathematical modeling gsads one of the main
components of the studies for teaching and leammathematical modeling.

Here we are interested in showing that the appemdjiven to mathematical
modeling activities, even if they are in perspeztiglated to learning and instruction,
may be distinguished, especially as regards thetaation and use of mathematical
models. If, on the one hand, quantitative inforoatabout a phenomenon underlies
the construction of mathematical models to stuadyploblem, on the other hand, a
qualitative analysis of a problem situation mayodi® supported by mathematical
models.

So, although we have phases for the developmeatoddeling activity, the actions
of students, during these phases, may be essgnddierent in terms of these
different approaches.

In this work we will refer to a set of phases cletgazed in Almeida, Silva and
Vertuan (2012) and the actions of students durnege phases. According to these
authors, the phases are related to the set of ¢guwoee required for configuration,
structuring and solving of a problem situation amwd characterized as: Becoming
aware, Mathematisation, Resolution, Interpretasiod Validation.

Becoming aware:becoming aware of something refers to “being famiied with”,
“collecting information about” and “the act of bginaware”. In terms of
mathematical modeling activity this phase represantirst contact with a problem
situation which is intended to be studied in ortteikknow the characteristics and
specificities of the situation.

Mathematisation: this phase is characterized bfdentifying the relevant

mathematics with respect to a problem situate@atity, representing the problem in
a different way, including organising it accordibg mathematical concepts and
making appropriate assumptions, understanding #lationships between the
language of the problem and the symbolic and foterejuage needed to understand



it mathematically, finding regularities, relatioasd patterns, translating the problem
into mathematics i.e. to a mathematical model” 82906, p.96),

Resolution: working accurately within the mathematic world, alnincludes “using
and switching between different representationangussymbolic, formal and
technical language and operations, refining andistithg mathematical models,
combining and integrating models, argumentationggalisation”(PISA 2006, p.96).

Interpretation and Validation: interpreting the result and validating a model,
includes interpretation of mathematical resultsaineal solution in the real world,
“understanding the extent and limits of matheméticancepts, reflecting on
mathematical arguments and explaining and jusgfyiesults [...], critiquing the
model and its limits” (PISA 2006, p.96),

In order to illustrate the student’s actions insthghases of modeling, we have
discussed two activities involving environmentaluss.

The first, “A qualitative study for the biologicabntrol of an infestation”, represents
a propose to be developed with students of a cafrsmlogy, for example, in order
to indicate what actions students and/or teachmrklde performed during different
phases of mathematical modeling. The second agtitdslobal warming as an
investigation”, was developed by students of a BlaBegree course in Mathematics
Education during the discipline of Mathematical Mbdg in the Perspective on
Mathematics Education. In this activity we presdrm records done by students
which are in the report delivered by them in oreidentify their actions.

In the first activity the qualitative pieces of amfmation on the problem and the
mathematical knowledge of students and/or teaclead to the use of models
already known in literature and the solutions t® pinoblem arise from an analysis of
solutions of these models, either in algebraictsmis or in graphical representations
of these solutions.

In the second activity the students presented &hemnmtical treatment of the
situation from an analysis of quantitative datawlibe problem and, from this point
on, using some mathematical knowledge, they wete &b build mathematical
models that supported the analysis of the globamivey problem.

The reconstruction of students' modeling processesbe found in many different
studies within the literature of mathematical maatel Many of these studies refer to
different cycles or even different modeling pergpes for modeling in mathematics
education. However, we must consider that othecifipgies may arise from the

very nature of the data used and the problem thatwant to develop, even when
the cycle or perspective is already defined.

Thus, different approaches to mathematical modehayg lead to different actions of
the students and it is up to the teacher to defihat it expects students learn to
organize classes with mathematical modeling.



