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Relevance and aims

According to various researchers, there is a need for empirical, competence-based studies in
academic science teacher education (Reinhold, 2004; Schecker & Parchmann, 2006; von Aufschnaiter
& Blomeke, 2010; Zlatkin-Troitschanskaia & Kuhn, 2010). Such studies will be necessary to evaluate
the success of university courses, and to develop academic education (Wissenschaftsrat, 2008).
Thereby, modeling and assessing competencies serve as a basis for policy control.

Project Ko-WADIS sets out to establish a reliable instrument to evaluate the development of
competencies in the field of scientific inquiry during the phase of academic science teacher
education. It is conducted in collaboration of the departments of biology education and physics
education at Freie Universitdt Berlin and the departments of biology education and chemistry
education at Humboldt-Universitat zu Berlin.

Research questions

The main research questions of project Ko-WADIS are: What empirical evidence can be found to
support a theoretically predicted model of competencies? How do competencies in the field of
scientific inquiry develop during the phase of academic science teacher education?

Theoretical background

Competencies in the field of scientific inquiry are often described as science syntactic knowledge
(Abell, 2007) and thus constitute a component of teachers' professional knowledge (Baumert &
Kunter, 2006). Scientific inquiry competencies are assumed to be a fundamental part of scientific
literacy (American Association for the Advancement of Science [AAAS], 1993; Bybee, 2002; National
Research Council [NRC], 2012) and play a key role in the education of (future) science teachers
(Sekretariat der Standigen Konferenz der Kultusminister der Lander in der Bundesrepublik
Deutschland, 2010). "Scientific inquiry refers to characteristics of the scientific enterprise and
processes through which scientific knowledge is acquired" (Schwartz, Lederman, & Crawford, 2004,
p. 611). According to Mayer (2007), the way of acquiring scientific knowledge is a complex problem
solving process. Based on assumptions made by Mayer (2007) and Upmeier zu Belzen and Kriiger
(2010), the underlying theoretical model of the competence structure in the field of scientific inquiry
consists of two domains: conducting investigations and using models. These domains can be further
divided into sub-dimensions (fig 1).
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Figure 1. Domains (blue) and sub-dimensions (grey) of scientific inquiry.
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Research design

To assess these competencies, a paper-pencil test with 146 multiple-choice items was developed. A
pilot study (N ~ 650) is scheduled for summer 2013. The instrument will be used in a longitudinal
survey assigned to different text booklets (multi-matrix design) in order to answer the central
research questions. The longitudinal survey will start at the end of summer semester 2013. Every
student will be tested twice during the bachelor stage and twice during the master stage of academic
teacher education. Data will be analyzed using methods of Item-Response-Theory.

The project is funded by the Federal Ministry of Education and Research as part of the program
Modeling and Measuring Competencies (KoKoHs). The first stage of the project ends in April 2015.
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Evaluating the development of scientific inquiry competencies in
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Educational Significance & Aims

Modelling and assessing competencies is currently promoted as the basis for
policy control (e.g. Klieme, Leutner, & Kenk, 2010), particularly in the area of
primary and secondary education. Most recently, a transfer of the term
competency to the field of teacher education can be stated (Kunter, 2010).
Von Aufschnaiter and Blomeke (2010) now demand a competence-oriented
teacher education research in the natural sciences (see also Schecker &
Parchmann, 2006; Reinhold, 2004). Of particular importance are the skills in
terms of scientific inquiry, understood as a component of teachers’
professional knowledge (see Baumert & Kunter, 2006). These have mainly
been investigated in the field of primary and secondary education. However,
in higher education, so far only a few studies exist (e.g. in physics
Woitkowski, Riese, & Reinhold, 2011). For an evaluation of skills in scientific
inquiry, there is a lack of adequate measurement instruments.

In this project, this desiderate is met through a large-scale assessment of
science student teachers’ competencies in the field of scientific inquiry.
Therefore, a paper-and-pencil-test with multiple-choice (single-select) items
has been constructed, based upon theoretical models of Mayer (2007) and
and Upmeier zu Belzen and Kriiger (2010; see figure 1).
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Figure 1. Domains (blue) and sub-dimensions (arey) of scientific inquiry.
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Methodology
— longitudinal large-scale assessment of science student teachers’
competencies in the field of scientific inquiry
— multiple-choice (single-select) items in paper-and-pencil-booklets

— N =3 500 student teachers (biology, chemistry and physics) in Berlin,
Innsbruck and Vienna in different stages of their studies

N = 650 student teachers (biology, chemistry and physics) of Humbaldt-Universitaet zu
Berlin and Freie Universitaet Berlin

y-its dealing with “
chemistry, biology and physics

| i igations” and “using medels” in various fields of

item-pool of 150 items was used to generate booklets

data are analysed towards choosing of distractors and item parameters (e.g. discrimination,
difficulty)

findings will serve as basis for item selection

Research questions

— What empirical evidence can be found to support this theoretical
predicted model of competencies?

— How does the competencies in the field of scientific inquiry develop
during the phase of academic teacher training?

Outlook

By 2015, information about the structure and development of science
students teachers’ competencies in the field of scientific inquiry shall be
elicited, and thereby tangible recommendations concerning the conception
of university courses shall be derived.

Ko-WADIS is part of KOKO[{E in cooperation with the I Q] H

biology

SPONSORED BY THE

Federal Ministry
of Education
and Research

*

chemistry physics

References

Baumnert, J., & Kunter, M. (2006). Stichwort: Professionelle Kompetenz von  Reinhold, S. (2004). Naturwi

L d of teachers). Zeitschrift

ausbildung [Research in Science Education in the field of teacher

Von Aufschnaiter, C., & Bldmeke, 5. (2010). Professionelle Kompetenz von
(angehenden) Lehrkraften erfassen — Desiderata
[Assessi ional 4

g in der Lehrer-

filr Erziehungswissenschaft, 9(4), 469-520.
Klieme, E., Leutner, D., & Kenk, M. (2010). Kompetenzmodellierung
[Modelling of competence]. Zeitschrift fiir Padagogik, 56, 9-11
Kunter, M. (2010). Madellierung von Lehrerkompetenz [Modelling
competence of teachers). Zeitschrift fiir Pédagogik, 56, 307-312.

Mayer, J. (2007). Erker innung als wi Pr

[Scientific inquiry as scientific problem salving]. In D. Kriiger & H. Vogt
(Eds.), Theorien in der biologiedidaktischen Forschung (pp. 177-186).
Berlin, New York: Springer.

Schecker, H., & Parchmann, I. (2006). Modellierung naturwissenschaftlicher

der Noturwissenschoften, 12, 45-66.

education]. Zeitschrift fiir Didaktik der Naturwissenschaften, 10, 117-145. pr of (pi ice) teachers —
Desiderates]. Zeitschrift fir Didaktik der Naturwissenschaften, 16, 361-
Kompetenz [Madelling of scientific competence). Zeitschrift fiir Didaktik 367
Woitkowski, D., Riese, I, & Reinhold , P (2011). Modellierung fachwissen-
D. (2010). im Biologi i i [Modelling of

Upmeier zu Belzen, A., & Kriger,
terricht [Model competence in biology teaching]. Zeitschrift fir Didaktik
der Naturwissenschoften, 16, 41-57.

Y
Competence in the Subject of Prospective Physics Teachers]. Zeitschrift
[fiir Didaktik der Naturwissenschaften, 17, 315-337.



	Introduction
	KOM-ING – Modeling and Measuring Competencies of Engineering Mechanics within the  Training of Mechanical Engineers
	KOM@ING – Modeling and Developing Competencies: Integrated IRT-Based and Qualitative Studies with a Focus on Mathematics and its Usage in Engineering Education
	MoKoMasch – Modeling Competencies of Mechanical Engineering Students in the Areas of Construction, Design and Production Engineering
	WiKom-SoWi – Modeling and Measuring Scientific Competencies in Social Sciences
	WiwiKom – Modeling and Measuring Competencies in Business and Economics among Students and Graduates by Adapting and Further Developing Existing American and Mexican Measuring Instruments (TUCE/ EGEL)
	KoMeWP – Modeling and Measurement of Professional Competence of Pre-Service Teachers in Business and Economic Education
	HEED – Higher Entrepreneurship Education Diagnostics
	KUI – Competencies for Teaching Computer Science
	ProfiLe-P – Professional Knowledge of Physics Student Teachers
	Ko-WADiS – Evaluating the Development of Scientific Inquiry Competencies in Academic Science Teacher Education
	ExMo – Teaching Competencies and Assessment Competencies in Experimental Biology Lessons: Modeling, Validation and Development of a Test Instrument
	KomMa – Structure, Level and Development of Professional Competencies of Pre-School        (Kindergarten) Teachers in the field of Mathematics
	SOSCIE – Future Social Sciences Teachers’ Competencies: Modeling and Measuring Domain Specific Reasoning as a Professional Competence of Future History Teachers
	M³K – Modeling and Measuring Pedagogical Media Competencies of Pre-Service Teachers
	DaZKom – Professional Competencies of Pre-Service Teachers for Secondary Education in the Field of German as a Second Language
	BilWiss-Beruf – The Relevance of Theoretical Broad Pedagogical Knowledge for Young Teachers’ Transition to Practice
	KomPaed – Task-Related Competencies in Fields of Educational Activities
	KOSWO – Students’ Competencies when Dealing with Scientific Primary Literature
	AkaTex – Academic Text Competencies of First-Year and Advanced Teacher Education Students with Particular Reference to their Pre-Conditions
	KOMPARE – Competent Argumentation with Evidences: Measurement and Modeling in Educational Sciences and Transfer from Medical Studies
	LeScEd – Learning the Science of Education Research Competence in Educational Sciences
	PRO-SRL – Product- and Process Oriented Modeling and Assessment of Self-Regulation Competencies in Tertiary Education
	SEKO – Teachers' Self-Regulation as a Generic Aspect of Professional Competence: Development and Change in Teacher Education as well as Predictive Validity
	Theoretical Framework and Objectives
	The selection and training of qualified teachers is of great public importance. In scientific discourse, the concept of teachers' professional competence describes the skills and knowledge that a teacher needs to have in order to deal successfully wit...
	Design of the Study
	The present study is attached to a longitudinal study ("Transformation of the Secondary School System and Academic Careers" TOSCA; Köller, Watermann, Trautwein, & Lüdtke, 2004) following two representative student samples from their final year of scho...


	Cluster 1: Engineering
	Cluster 2: Economics and Social Sciences
	Cluster 3: Education
	Cluster 4: Generic Skills of Higher Education Students

