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Introduction

In Thuringia, one of the federal states of Germ#imgre was a fundamental shift in education
policy last year. In 2014, every student will hawevrite his or her school-leaving exam
(A-level, in German: Abitur) using a computer algebystem (CAS). Thus, many schools,
teachers and pupils have started working with syskems. Following the approach taken in
Finnish studies the expected changes in matherhaticaation can be documented by
observing eight features or activities drawn frdra history of mathematics.

[Eronen; Haapasalo, 2010/ Haapasalo; Eronen 2010].
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. . A Figure 1. Octagon of mathematical
be arranged in an octagon (illustrated in Figure 1) | features which proved to be especially
[Zimmermann, 2003] This model can then be an successful in producing new
element not only in a theoretical framework for the | Mathematics[Zimmermann, 2003, p. 42]
structuring of learning environments but also teeas the quality of mathematical education.
[Haapasalo; Eronen 2010].

It is interesting to observe how these featurasstede into classroom activities (see Tablel)
and how students perceive these activities in Settted learning environment. Finnish
studies have shown a shift in evaluating theseiéies in classrooms when using digital tools
such as CAS-Calculators. [Eronen; Haapasalo, 28h0hternational comparative study
based around this model would be a possible futgearch topic.
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order to categorise rectangles (parallelogram, trapeziumn,
find to investigate a mathematical relationship (formplaportionality,...)
play to analysis good strategies in games (DraughtsMBtesweeper,...)

construct to build bridges (links) between topics (Connecti@tween linear function and systems of linear gqgns, ...)

apply to use a given formula to calculate unknown figures

calculate to use algorithms to calculate figures and values

evaluate to explore solutions or arguments

argue to explain mathematical contexts in general (depsic mathematical proof)

Table 1: Some brief examples of the eight motives and activities in math lessons

Methods

The Finnish questionnaire was translated and addptaise in Thuringian schools. The
instrument is web-based and consists of 24 statesmanked on a five point Likert scale (see
Table 2). Three statements belong to each of tile &atures. 523 students of grade nine and
ten were asked in class how these features app#air mathematical education. To improve
the quality of the instrument the student questa@nincluded more items about age and
gender plus general and specific questions conagthe mathematical education.
Furthermore, the instrument was tested by a pratg of 62 students and then reviewed by
math teacher trainers in several rounds of disonssat the Friedrich-Schiller-University. A
careful interpretation of the five point Likert $eaneans that it is an ordinal scale. Hence, the
median and the quartile were calculated to desthidelata. At this point no further data
analysis has been done, but after finishing cotigdhe data in 2012, the first comparisons
could be made using significance tests (Mann-Wigitest and Wilcoxon-test).

not at all very much
e

to calculate figures 0 O 0 O 0 calculate
to approximate results 0 O 0 O 0 evaluate
to check assumptions 0 O 0 O 0 argue

to use algorithms for obtaining solutions 0 O 0 O 0 apply

to find something while experimenting 0 O 0 O 0 find

to come up with new rules in games 0 O 0 O 0 play

to draw a sketch 0 O 0 O 0 construct

Table 2: Some examples of the items from the questionnaire
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The eight mathematical features

ReSUItS in Thuringian classrooms
As can be seen in Figure 2, the five features argue orer
evaluate, calculate, apply and construct (mediar argue 4 find
between four and five) are more important in math '

lessons then the features order, find and play. In evaluate play

particular, play does not seem to exist in
Thuringian math lessons from the students” points
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of view. The range between the upper and the order
lower quatrtile is low for all features except argue
evaluate and construct, which means students
generally agree about the frequency of these
activities in their classrooms.

find
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DlSCUSSlOﬂ calculate
Unfortunately, it seems that play and find are nor
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common in Thuringian math lessons, which is a] :

. . L . Figure 2: Sudents answers how these eight
pity when one considers their importance in the | features appear in their math lessons.
history of mathematics. [Zimmerman, 2003] (N=523, cal.: median, quartile)
According to the Finnish studies, which demonstratienilar findings, this changed over time
when using modern technology such as CAS-Calcdaldrerefore, it will be very interesting
to observe how students will evaluate the appeasaotthese eight features in the next two
years following the introduction of the new tectowy. This is the research which will be
done in the next years to investigate changes@odrhpare the results emerging from both
Finland and Thuringia.
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