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Activities 2022-2023

CCSE
— Hired Karl Henrik Fredly (PhD, KD)
— Hired Henning Myhrehagen (PhD, DKOMP)
— Incoming Fulbright Fellow: Ben Zwickl

Workshops/conferences organized

— Quantum computing (November)




Activities 2022-2023

S-ASSESS (NFR FinnUT 2018-2023,
10Mkr)

— 3 yr researcher (2021-2023): Hannah
Sabo

roFAG (DKOM, 1-2Mkr/yr)
— Kompetansepakke for lzerere (UDIR)

ublications:
— Odden (1. am.) and Cabellero (prof.

Professional

The International
Handbook of Physics
Education Research:
Learning Physics

CHAPTER

19 PHYSICS COMPUTATIONAL
LITERACY: WHAT, WHY, AND
HOW?

Tor Ole B. Odden and Marcos D. Caballero

Odden, T. O. B. and Caballero, M. D., “Physics computational literacy: What, why,
and how?,” in The International Handbook of Physics Education Research: Learning Physics,
edited by M. E Tasar and P. R. L. Heron (AIP Publishing, Melville, New York, 2023),
pp- 19-1-19-28.

19.1 INTRODUCTION: COMPUTATION IS THE
FUTURE OF PHYSICS EDUCATION

If we consider the last 50 years of scientific discovery, the computer stands as a central facilitator
of modern scientific work. Using a computer to develop and test quantitative models, analyze and
visualize data, and control and monitor experiments is quite simply how modern science is done. In
physics, we use computation widely: for example, to simulate the early universe (Diemand et al., 2005),
to analyze routes to chaos (D’Humieres et al., 1982), and to manipulate DNA (Peyrard, 2004).

Computation has also begun to transform STEM teaching and learning. The importance of computation
to STEM learning has been highlighted in a number of reports on the future of STEM education
(National Research Council et al, 2012) and has been the subject of much academic discussion
over the years (Schwarz et al., 1969; Blum, 1971; Papert, 1980; diSessa, 2000; Wing, 2006; Weintrop
et al., 2016; and Odden et al., 2019). In physics, we recognize the importance of computation to our
students’ education (Behringer, 2016; and Heron and McNeil, 2018). In point of fact, we know that
most bachelors graduates from U.S. physics programs use some form of computation in their everyday
work (American Institute of Physics, 2020).

However, physics curricula often do not reflect these trends (Chabay and Sherwood, 2008; Chonacky
and Winch, 2008; Caballero and Merner, 2018; Caballero et al., 2019, 2020; and Young et al., 2019).
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Plans 2023-2024

Main developmental trends
* Interplay between the two centers
e Center leadership of CCSE

» Strategic use of remaining funding — preparing for a post-CCSE
transition

* New people / projects
— Incoming Fulbright Fellow: Jerry Feldman (2023)
— Incoming: Jan Fredrik Olsen (2023-2024)
— Elise Lockwood in adjunct professor position (2024-2026)
— Jan Fredrik Olsen, PhD «student» (2023-2026)
— PhD on LLM in physics education (2024-2026)
— Postdoc on LLM in science education research (2024-2026)
— Focus during last three years: Al and LLMs in science education



