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Motivation for this Research

• On average, women handle equipment less than men in physics labs 
       (Danielsson, 2012; Holmes, Roll, & Bonn, 2019)

• But there is scant research on Black women’s equipment handling

• Division of labor in an explicit way — is highly supportive of equitable 
participation. (Doucette, Clark, & Singh, 2020)

•  Experiences of Black women in physics highlight
the exclusion of women of color in physics (aip.org, Hennessey et al. 2019; 
Rosa & Mensah, 2016; Santana & Singh,  2022)
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Framework: Positioning, & Equity of Individuality
Positioning = the ordering of social actions and participants’ preferences   

 and obligation to act and speak in certain ways 

Dynamics = Enactment of interactions around equipment handling roles  
       (Davies & Harré, 1990; Hirvonen, 2016; Harré, 2012b ; Harré & Van Langenhove, 1991)
 
• Implicit: Participants do not verbalize their intention to handle equipment in a     
                  certain role but simply take on the role  
• Explicit: Participants state their intention to handle equipment in       
                  a certain role, ask someone else to take on a certain role 
 three forms: (Self-advocacy, Other-assigned, group-talked)

Equity of Individuality = individual students’ excellence and access     
       (Rodriguez, Brewe, Sawtelle, & Kramer(2012).
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Dynamics around Zainab’s Equipment Handling



Data

• Six   2-hour lab class sessions in the F2019 semester
(Transcripts of videos, memos, pictures, graphical illustrations)

                3 Groups: 
• A— Pendulum Lab

• B — Objects in flight

• C — Hooke’s Law Lab
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Hector
Hector

Group A 

Finding: Implicit and explicit dynamics were enacted in a range of 
ways, with different positionings for Zainab, and implications for 
her equitable access to equipment handling
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Group B

Implicit dynamic

Two people “just 
fall into the same 
positioning” 
around different 
roles

Finding: Implicit and explicit dynamics were enacted in a range of 
ways, with different positionings for Zainab, and implications for 
her equitable access to equipment handling
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Explicit dynamic: Someone 
tells someone else what to do

Eliz: Okay, so, one person will 
check if the diameter of the 
spring changes the point at which 
it breaks down. And another 
person checks if the magnitude of 
the spring constant changes 
where it breaks down. Okay, and 
I can do excel and if you guys 
check, I can just record the data.                       

Group C

Finding: Implicit and explicit dynamics were enacted in a range of 
ways, with different positionings for Zainab, and implications for 
her equitable access to equipment handling
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Hector
Jack

Zainab

Zainab
Matt

Eliz

Zainab

Matt

Eliz

Group C 

Finding: Implicit and explicit dynamics were enacted in a range of 
ways, with different positionings for Zainab, and implications for 
her equitable access to equipment handling



10

Summary of Zainab’s Positionings During Diverse Dynamics



Discussion
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Previous evidence has argued that implicit dynamics lead to 
inequities in group work. We see that it is not always the case. 

Even though explicit assignment of roles by a peer leads to Zainab’s 
taking charge of her own experiment and  equipment handling, this 
effectively makes her overworked.



Conclusion
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Implicit and explicit dynamics can happen in 
different ways, with different positionings, 
and implications for equity. 



Implications

For Research: Need for more research to understand differences in the 
minoritized students’ experiences from group to group

For Practice: 
• Toward more instructor facilitation of equitable handling of equipment in 

lab, need for training on what kinds of explicit assignment are equitable.
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Intersectionality lens to understand  
nuances in positioning and dynamics 
around equipment handling by the 
minoritized participant
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Future Work

The role of explicit negotiation in 
(in)equity around equipment handling



Contact:   marka@udel.edu

GRFP Grant No. DGE-2139899 & NSF Grant No. DUE-2000739
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Methodology

Research Design:
Qualitative, Single Case Study

Study Context:
undergraduate non-

traditional physics lab

Participants: 
Seven participants split in three 
groups: (Zainab) the Black Woman 
member of all groups 17



Data/Analysis
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• Purposefully selected the lab groups/sessions involving Zainab.
 
                              Why?
• Her indication of interest to handle equipment 

• So, we wanted to characterize her equipment handling in the lab



Analysis
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Developed positioning coding scheme

In-charge (I): Participant independently handles equipment or leads equipment
                   
                                   
Collaborative (C): Two or more participants work together handling equipment 

 during their lab activity

Supportive (S): Participant takes on an equipment handling role which is 
 (a) auxiliary to another role, 
 (b) enacted with evidence of receiving constraining direction



Analysis
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• Developed two coding schemes: (a) positioning (b) dynamics 

• Selected transcripts of equipment handling episodes, 

• Research group deliberated on selection for equipment-handling-definition fit

• First and second authors independently coded video/transcripts for the
     dynamics, compared coding in research group meetings,
     reaching approximately 90% agreement, discussed disagreement,
     where still unreconciled, 3rd researcher’s decision was accepted 

• Similar iteration for Zainab’s positioning around equipment handling
      agreed almost in all cases

• Plotted graphs/charts to visualize the dynamics & positioning, computed 
     the duration of each positioning



Analysis
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Developed dynamics coding scheme

                  = Participants do not verbalize their intention to handle equipment in a     
                  certain role but simply take on the role  

                   = Participants state their intention to handle equipment in       
                     a certain role, ask someone else to take on a certain role  

                   = Participants democratically discuss the available role options, and     
                    each chooses what equipment handling role they wanted to take on

Implicit

Explicit

Negotiation
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Our Definition of Equipment Handling

When participants collect/put away equipment for their investigation, 

use the equipment 
• to conduct investigation, and so generate data, 
• during a discussion to illustrate a point while sharing ideas,
• take/read measurements, 

In general, the activity will be fundamentally changed if they were not 
handling the equipment. 



aip.org

Historical Exclusion
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Explicit (Negotiation) Dynamic
1. Ngyen:  So, one person can take down notes.
2. Bella:  …I think I can take down the notes.
3. Ngyen:  Okay
4. Ngyen: What do you want?... 
5. Zainab: I could do the experiment. 

Hector

Zainab

Hector

Group B 
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Implicit 
Dynamics: 
Two people 

just “fall into 
the role”

Hector
Jack

Zainab
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Group C

Implicit dynamic

Two people “just 
fall into the same 
positioning” 
around different 
roles

Implicit and explicit dynamics were enacted in a range of ways, with 
different positionings. Replace with Ngyen and Zainab
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