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Teacher Education and Teacher
Development
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Abstract The two chapters on teacher education for Interdisciplinary Mathematics
Education are introduced. It is argued that teacher education is required for the
innovations that interdisciplinarity demands, and that the success of interdisciplinary
education stands or falls on the state of teacher preparation for it.
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Promoting STEM education is a main goal of educational policy in many countries
worldwide. The scientific and technological progress, in commercial countries will
persist, and thus people are needed who are qualified in Science, Technology, Engi-
neering and Mathematics—the STEM fields. This is at the behest of companies,
who have problems in recruiting, highly qualified engineers, and IT specialists, for
example, and recently it has become a clearly defined educational goal, that STEM-
programmes are supported by governments. In the United States, the initiative for
STEM has a longer tradition (National Research Council, 2014) than in many other
countries, although the interest of their students in the STEM-fields still remains rare.
In this context the Obama administration announced the 2009 “Educate to Innovate”
campaign to motivate and inspire students to excel in STEM subjects.

Similarly, results of a recently published report of the status quo of STEM-
education in Europe, supported by the European Union (Galev, 2015), investigating
teachers, students, and experts from industry, show that there has been some progress,
but STEM-education in school is still taught mainly more theory-orientated than
practice-orientated, within separated disciplines. One reason, among others, could
be the fact that there is no systematic teacher education in this field inmany European
countries. The implementation of an interdisciplinary approach, from kindergarten
age to school, and university, levels, is still a challenge for teachers, and for thosewho
are educating the teachers. Interdisciplinary learning and teaching require, on the one
hand, well-prepared teachers, and on the other hand, adequate teaching materials for
every-day lessons in school (not to speak of curriculum and assessment regimes).
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In the following two articles, the reader gets an insight into good teacher edu-
cation approaches for interdisciplinary teaching, and learning, in several countries.
In particular, it becomes clear, how important collaborations between teachers from
different disciplines are, and furthermore, how vital it is to make the effects of this
interdisciplinary teaching explicit, and transparent, to colleagues.

The first article, by Boboňová, Čeretková, Tirpáková, andMarkechová, shows the
inclusion of the interdisciplinary approach in Biology Teacher Trainees in Slovakia.
The researchers comment that there has been almost no significant progress in incor-
porating interdisciplinary approaches into teacher education curricula at universities
in their country. This results from the fact that the curriculum in Slovakia is sepa-
rated intoMathematics, Biology, Chemistry, Physics and Computer Science. In order
to connect these fields, their study was conducted with the aim to develop modern
teaching material for biology teacher trainees with respect to the interdisciplinarity
of mathematic and biology. Furthermore, the research group focused on analysing
the key mathematical competencies for biology teacher trainees, with respect to the
requirements of modern biology education. Finally, the researchers received valu-
able, authentic, feedback from teacher trainees, to help university educators identify
the areas of strength, and weakness, of the materials used in order to improve inter-
disciplinary teaching.

The second paper, byWilhelm and Fisher, from theUnited States ofAmerica, with
a focus on creating academic teacher scholars in STEM education by preparing pre-
service teachers as researchers. The authors describe what Research Experiences
for Undergraduates (REU) Fellows reported, regarding their experiences within a
research-intensive programme in STEM Education. One main result of their study,
was, that the Fellows most frequently noted the increase of their interpersonal col-
laborations with other future STEM teacher researchers. A characteristic, of the
research, is the fact that it is the first to examine the effectiveness of an academic
year long interdisciplinary STEM Education REU programme.

Both papers show that there is a lot of progress in STEM teacher education in
different parts of the world. It becomes clear, that well-educated teachers for inter-
disciplinary teaching, who are trained in methods and content, are much needed.
As well as these, and of other competencies, one aspect should be added, which we
assume implicitly: we need teachers, who are open-minded enough not to see only
their own favoured subject, or discipline, but who like to connect several disciplines,
discuss their links with colleagues, create ideas, and make interdisciplinary teaching,
and learning lively and motivating for their students.
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Open Access This chapter is licensed under the terms of the Creative Commons Attribution 4.0
International License (http://creativecommons.org/licenses/by/4.0/), which permits use, sharing,
adaptation, distribution and reproduction in any medium or format, as long as you give appropriate
credit to the original author(s) and the source, provide a link to the Creative Commons licence and
indicate if changes were made.

The images or other third party material in this chapter are included in the chapter’s Creative
Commons licence, unless indicated otherwise in a credit line to the material. If material is not
included in the chapter’s Creative Commons licence and your intended use is not permitted by
statutory regulation or exceeds the permitted use, you will need to obtain permission directly from
the copyright holder.
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