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Preface

The book presents papers selected under the leadership of GIREP vzw—the
International Research Group on Physics Teaching, the organization promoting
enhancement of the quality of physics teaching and learning at all educational levels
and in all contexts. Through organization of annual conferences and seminars,
active participation of researchers and practitioners in various GIREP Thematic
Groups and wide cooperation with other international organizations involved in
physics education, GIREP vzw facilitates the exchange of information and good
practices in physics education, supports the improvement of the quality of
pre-service and in-service professional development in physics teaching, promotes
research in the field and facilitates the cooperation between stakeholders on both
national and international levels.

This book is based on contributions presented at the GIREP-ICPE-EPEC 2017
conference, which was hosted in Dublin from 3 to 7 July 2017 by the Centre for the
Advancement of STEM Teaching and Learning (CASTeL) at Dublin City
University Ireland. This conference was organized by a collaboration between the
International Research Group on Physics Teaching (GIREP); European Physical
Society–Physics Education Division, and the Physics Education Commission of the
International Union of Pure and Applied Physics (IUPAP). In total, 270 interna-
tional researchers and practitioners from 48 countries participated in the conference
and shared their knowledge and experiences under the theme of Bridging Research
and Practice in Physics Teaching and Learning. A wide variety of topics and
approaches, conducted in various contexts and settings, all adding a strong con-
tribution to the field of physics education research were presented during the
week-long conference. Examples include the design of curriculum and strategies to
develop student competencies–including knowledge, skills, attitudes and values;
inquiry workshop approaches in teacher education and pedagogical strategies
adopted to engage and motivate students. Overall, a total of 271 contributions were
presented—including 6 invited keynotes and 154 oral presentations, 40 symposia
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(each with four papers), 12 ICT demonstration/workshop sessions and 59 poster
presentations. This book is built on 20 papers carefully selected in a rigorous
double-blinded peer-review process, involving members of the editorial board and
additional referees in order to guarantee the quality of the content of this
contribution.

This collection of 20 chapters is presented in four parts, each with a focus on a
particular aspect of research and practice in physics teaching and learning.

Part I: Development of Physics Teaching and Learning in School discusses a
range of different models and strategies used to improve the teaching and learning
of physics concepts in the classroom. Approaches include the introduction of the
concept of voltage as an electric pressure difference across a resistor in an electric
circuit, the use of graphical and visual analogies and models to introduce Einstein’s
General Theory of Relativity and a virtual sandbox which incorporates a combi-
nation of real-world experiments and real-time computer simulations to introduce
the principles of granular flow physics. The Teaching Enquiry with Mysteries
Incorporated (TEMI) approach designed for teaching concepts at second level was
extended to develop classroom materials for teaching colours, gas behaviour and
magnetism in primary schools. The last contribution is this part proposes that
mathematics in modern school could be considered more as a “quasi-natural sci-
ence” and asks how this approach may change teaching strategies.

Part II: Innovation in Undergraduate Physics Education presents teaching
and learning of advanced physics topics based on and contributing to physics
education research: the quantum Hall effect through the 5E model, a discussion
of the foundations of thermodynamics, a carefully sequenced set of experimental
activities concerning the photoelectric effect and quantum efficiency and the effect
of introducing skills-oriented laboratories.

Part III: Trends in Physics Teacher Education explores how teacher edu-
cation is changing to accommodate and promote different ways to teach and learn.
A recurring theme is teachers assuming the role of their students as they develop an
understanding of a variety of teaching approaches: they engage in role play about
energy exchange, undertake inquiry into socio-scientific issues or experience a
range of activities across the inquiry spectrum. Teachers reflect on learning
sequences through critiquing them, and on classroom interactions through studying
video recordings. The impact of teachers’ views on the relation between mathe-
matics and physics is also discussed.

Part IV: Bridging Gaps in Student Motivation and Engagement in Physics
considers approaches that bridge the gap between formal, informal and non-formal
learning environments and can lead to increased student motivation and engage-
ment as well as increased awareness of careers and further programmes in physics.

It is our sincere hope that this collection of papers presents insights into current
research in physics education at the end of 2017 and will be of interest to physics
teachers, teacher educators and physics education researchers around the world with
a commitment to bridging research and practice in physics teaching and learning.
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The editors are grateful to the authors for their hard, fruitful work and to all the
reviewers for their valuable remarks and time devoted to the development of the
community of physics researchers and practitioners.

Dublin, Ireland Eilish McLoughlin
Paul van Kampen
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