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Introduction

* Digital tools can support students' simulation and modelling processes in many ways.
(Geiger, 2011; Greefrath & Siller, 2017)

* In order to use this potential profitably in the classroom, teachers need specific professional competences.
(Baumert & Kunter, 2013; Blomeke et al., 2015; Drijvers et al., 2016)

 The theory-related pedagogical content knowledge is one cognitive competence dimension of the

necessary professional competence for teaching simulations and mathematical modelling with digital tools.
(Gerber et al., 2022)
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Theory & Research Question
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Theory-related pedagogical content knowledge for teaching
simulations and mathematical modelling with digital tools
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(Gerber et al., 2022) (cf. also Borromeo Ferri, 2018)

Declarative meta-knowledge also includes modelling cycles that take "o
the use of digital tools into account.

mathematics

(Greefrath, 2011, p. 303)

RQ: To what extent can the theory-related pedagogical content knowledge for teaching simulations and mathematical

modelling with digital tools of pre-service mathematics teacher be developed by a university mathematics education
course with practical elements conceived by us?
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Research Design & Test Instrument

e quasi-experimental intervention study with an
experimental group (EG) and a control group (CG)

e data from 146 pre-service mathematics teachers at
University of Miinster and University of Wirzburg

S
mathematics education course: specific promotion of theory-related pedagogical content
knowledge for teaching simulations and mathematical modelling with digital tools
preparation phase practical phase reflection phase o
(six sessions) (two sessions) (four sessions) 17,
£
(2]
(o]
Q
other or no education courses: no specific promotion of theory-related pedagogical
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9 items in a multiple-choice answer format,
items are evaluated dichotomously

example item:
(see Gerber et al., 2022, p. 1054)

The use of digital tools ...

.. requires a standardized approach to mathematical modelling.

.. in mathematical modelling is only possible in calculation.

.. makes it possible to work on mathematical models with complex function terms.

.. is not helpful in understanding the factual context.

O X | O d
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Results
 Development of the knowledge differs o —EG
significantly between the groups, o7 s
0,76
t(144)=4.238,p=.001,d =.71 o
0,70
* Knowledge in the experimental group: -
significantly increasing, t(79) = 5.954, p = .001, 82‘21 --------
d =.67 0,60
 Knowledge in the control group: not significant 0,55
decreasing, t(65) =-.506, p =.614
oo Pretest Posttest
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Discussion

RQ: To what extent can the theory-related pedagogical content knowledge for teaching simulations and mathematical
modelling with digital tools of pre-service mathematics teacher be developed by a university mathematics education
course with practical elements conceived by us?

* The effectiveness of the presented course, which served as an intervention, could be confirmed.

* This suggests that the course concept with its three-part division (preparation, practice and reflection
phase) and practical school elements was chosen sensibly.

* Atthe same time, it has not yet been determined which elements of the course design were (particularly)
responsible for the individual knowledge gains, as the intervention was only investigated as a whole.
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