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Monitoring TA-Student Interactions
In weeks 3 and 6 of the 12-week course, 8 TAs 
were observed using the Real-time Instructor 
Observing Tool [3]. The tool allows an observer to 
continuously track and classify the nature of TA-
student interactions.
• TAs had distinctive interaction styles
• The amount of assistance students required 

varied depending on the nature of the lab tasks
• TAs spent a lot of time clarifying instructions or 

telling students how do to certain tasks
• Neither TAs nor students spent much time 

talking about physics concepts
• Most TA discussion patterns were “closed”; ie, 

controlled by TA with little student contribution
• In science-stream labs, TAs were more likely to 

discuss concepts, albeit briefly
• Some TAs likely spent too little time listening to 

the students

Assessing Student Attitudes
In weeks 2 and 11 of the 12-week course, students 
completed the 30-statement E-CLASS attitudinal 
survey [1]. In line with national norms, the level of 
expert-like responses decreased by about 5%.
Following from the ethnographic observations, a 
team of PER researchers participated in a 
classification exercise to attempt to triangulate 
factors relevant for our population. Two emerged: 
the nature of science (NoS) and self efficacy (SE). 

Average E-CLASS scores for 30 items in increasing order according to the 
pre-test. The score ranges from -1 (novice-like) to +1 (expert-like).

RIOT time invested by TAs according to interaction type, for weeks 3 and 6. 
TAs “G” and “H” had science-stream labs, the rest were health-sciences.

Of the six lowest-scoring statements, four relate to 
the nature of cookbook-style labs and are 
fundamental in the AAPT lab guidelines [2].

14 When doing an experiment I usually think up my own 
questions to investigate.

17 When I encounter difficulties in the lab, my first step is to 
ask an expert, like the instructor.

21
I am usually able to complete an experiment without 
understanding the equations and physics ideas that 
describe the system I am investigating.

29 If I don’t have clear directions for analyzing data, I am not
sure how to choose an appropriate analysis method.

Abstract
Introductory physics labs at our large research university are run as a separate, 15-week 
course for health sciences and chemistry/physics majors. The labs are led by graduate 
student teaching assistants (TAs), and require that students work in pairs to complete 
“cookbook”-style lab-work. The course aims to reinforce physics concepts while students 
learn experimental skills. We are working to develop and share knowledge about how to 
establish inquiry-based labs, and how to train TAs to run these labs.

Observing Lab Dynamics
During the spring 2018 semester, we observed the labs following a reflexive 
ethnographic protocol [4]. This approach aims to minimize observer 
interference while taking into account the observer’s background. Reflective 
consolidation of field notes led us to identify key themes.
• Student agency was suppressed by the lab manual, TA assistance, and 

automated grading system. These conspired to simplify student thinking.
• Over the semester, some students’ willingness to engage decreased, 

sometimes in parallel with microaggressions.
• Students received mixed messages about the nature of science, such as 

the value of experiments that confirm known results
• There was a broad spectrum of lab skills
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Next Steps
We have already started to implement inquiry-based Real-Time Physics lab 
modules [5]. Based on the observations and E-CLASS results, we are 
preparing supplements to help students learn lab skills and the nature of 
science. A major priority will be the development of a lab TA training 
program, which will aim to prepare TAs to lead inquiry-based labs and 
establish cultures of equity in the labs.
Going forward, our goal is to (a) present a model of how inquiry-based labs 
may be run effectively, (b) share results about what works and why, and (c) 
assemble a lab TA training program that may be used effectively at other 
institutions.


