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ABSTRACT:

Physics lab courses are ubiquitous in undergraduate degrees and represent critical opportunities for
students to learn essential skills for future careers in STEM. Such opportunities come from the fact
that physics lab courses have learning goals that are distinct from physics theory courses (AAPT
Committee on Laboratories, 2014). However, physics labs often struggle to meet such potential
(Caballero, Dounas-Frazer, Lewandowski, & Stetzer, 2018).

In response to these needs and challenges, the Physics Department at the University of Auckland
embarked on a transformation of their Stage 2 & 3 lab courses in 2024. This transformation
represents a rare opportunity to create a cohesive, scaffolded, and connected physics lab curriculum,
due in part to a relatively unique course structure: these courses are all taught by the same
instructional team, with second- and third-year students working amongst each other at the same time
and in the same instructional space.

The transformation started with interviews with departmental stakeholders to identify shared goals.
These interviews, combined with past teaching and education scholarship, informed a set of structural
changes to the lab courses to make certain types of the “hidden curriculum” more explicit, including
experimental modeling (Dounas-Frazer & Lewandowski, 2018), scientific writing (Hoehn &
Lewandowski, 2020) and other forms of scientific communication, and reflection/metacognition (Etkina
et al., 2010). These structural changes then led to revisions of existing experiments and the creation
of new ones. A variety of quantitative and qualitative measures of learning are being collected
throughout the transformation process, including administering research-based assessment
instruments, collecting course artefacts, and analyzing administrative records. | will discuss the
process, goals, and preliminary outcomes of this physics lab transformation, describing the
consensus learning goals that emerged and sharing preliminary data on learning measurement
uncertainty, epistemology, experimental modeling, different modes of scientific communication, and
levels of academic motivation and metacognition.
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