Exploring diverse students’ negotiation of lab roles through positioning
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Prior work has found inequities in what experimental roles students take on during instructional labs. Re-
search also suggests that this role division might arise implicitly and that prompting explicit role negotiation
might improve equity in lab group work. To understand these various ways students negotiate roles in their
lab groups, we use the lens of positioning to analyze two different video episodes of a gender-and-race-diverse
group of three students. In one episode, students implicitly take on roles through subtle negotiations and in the
second episode, one student explicitly assigns roles. We find that the positioning dynamics in both episodes lead
to inequitable learning experiences within the group. This inequity, moreover, occurs along gender and racial
lines, prompting future work relating students’ intersectional identities to their positioning dynamics in small
groups.
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I. INTRODUCTION

Currently, some undergraduate physics laboratory courses
emphasize substantially leveraging students’ epistemic
agency [1-3]. These labs also aim to improve students’
expert-like science and engineering practices [4, 5]. Stu-
dents typically work in small groups during inquiry-based
labs [6], where they take on various roles to contribute to
the group’s work [7]. As they negotiate these roles, students
engage in important social dynamics that can offer insight
into how they make sense of their place in the group during
knowledge-construction: positioning [8]. A positioning lens
offers opportunities for gaining insight into the social dynam-
ics during knowledge-construction, particularly how students
take on, assign, and recognize different roles to participate in
knowledge-building [9].

As students take on and negotiate these roles, however,
these social dynamics often exhibit equity issues along gender
lines [10—13]. Furthermore, issues surrounding physics iden-
tity motivate studying group work equity along racial/ethnic
lines [14, 15]. Prior work in science education has recom-
mended adding structure or assigning group roles to improve
equity in instruction [16-18]. In lab, specifically, researchers
have found equitable group work (in terms of access to equip-
ment) in highly structured labs and inequitable work in less
structured labs [11]. In the less structured labs, students more
often assigned roles implicitly, rather than explicitly, among
the group members [12, 13, 19].

In this research, we probe this role negotiation more deeply
using the lens of positioning. We describe the roles that the
participants engaged in and the dynamics surrounding the
taking on of these roles. We seek to understand how these
roles affect studentsa positioning and how positioning influ-
ences what roles students take on. We analyze discourses
from two purposefully selected video episodes in order to
identify and describe the positioning dynamics in one lab
group. Such insight is helpful for a richer conversation on is-
sues around (in)equity in small groups within non-traditional
undergraduate physics labs. As a gender and racially diverse
group of researchers, we desire to contribute to conversations
that aim to improve equity in physics classrooms and the field
at large.

II. THEORETICAL FRAMEWORK

We use positioning theory to explore how participants took
on roles during their lab work as they interact in their group
(see Fig. 1). Positioning conveys the sense of how partic-
ipants make sense of their place in knowledge-building or
how they would answer the questions, *Where am I located
in this conversation?’ and *Where do others place me in this
conversation?’ [8]. Participantsa answers to these questions
are embedded in their discourses when participating in inter-
actions in their groups to construct knowledge. Discourses
are the verbal and nonverbal forms of participating in a par-
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FIG. 1. Schemata illustrating our theoretical framework for the bidi-
rectional relationships between positioning dynamics, experimenta-
tion roles, each individual, and the rest of the group..

ticular sphere of activity [20] such as physics labs. Through
these discourses, students also enact their disciplinary identi-
ties [21, 22] and/or social/cultural identities [23, 24].

In this study, we focus on how participants position them-
selves through roles they take on in the group [12]. Roles
describe the major ways students participate or contribute to
their group work. In a lab setting, these roles may include
handling the equipment and collecting data, analyzing the
data, or managing the group, among others [11, 19, 25, 26].
We argue that the social nature of learning [27] leverages po-
sitioning dynamics. Positioning dynamics describe the dy-
namic ways individuals interact with each other to take on
roles and support or inhibit others’ roles.

In positioning, participants strategically claim and abandon
roles in relation to the self and others [28]. Such roles may
remain stable during a given moment of interaction, an entire
episode of interaction, or through an entire semester. While
positioning may lead students to take on various roles, the
latter also influences former. For example, students’ taking
on roles can implicitly position others in the group. In the
current study, therefore, we considered both positioning and
re-positioning of the individual (self-positioning) and oth-
ers (other-positioning) [28, 29] during discourses in a small
group as participants navigated their roles [30].

We conducted an exploratory case study guided by the fol-
lowing research questions: What positioning dynamics do
participants in a gender-and-racially diverse group enact as
they take on (or do not take on) roles in a non-traditional col-
lege physics lab and how are those dynamics similar or dif-
ferent across participants?

III. METHODS

Guided by the research questions, we analyzed video
recordings of a lab group comprised of three students: Zainab
(a Black Woman), Matt (a White Man) and Eliz (a White
Woman). All student names are pseudonyms and students
self-reported their gender and race/ethnicity on a survey. We



examined positioning dynamics around how each of these
students negotiated experimentation roles within this small

group.

A. Data collection

We collected video and audio data of this group for a full
semester of their lab course. We focused our analysis on
this particular group because we wanted to explore position-
ing dynamics in a racially diverse and heterogeneous gender
group within the inquiry-based lab. We analyzed one lab ses-
sion from the middle of the semester because we expected this
to be a stable period when students have become familiar with
the learning objectives and goals of the lab. In this lab session,
students first explored Hooke’s law by measuring the rela-
tionship between force and displacement of a stretchy object.
Then, students identified and performed follow-up investiga-
tions, testing various assumptions of the physical model (e.g.,
whether the model has limitations at very small or very large
displacements).

B. Data analysis

The lead author watched the entire video of the lab ses-
sion and wrote memos on discrete segments of students’ in-
teractions (i.e., episodes). These memos described the ver-
bal and non-verbal discourses, the roles students took on, and
our interpretations of the interactions amongst students’ roles.
Subsequently, a larger research team discussed these video
episodes during multiple research meetings. In these discus-
sions, we analyzed students’ discourses to make sense of the
positioning dynamics centering on roles. In order to identify
positioning dynamics, we sought to understand how partic-
ipants’ discourses indicated what roles they wanted to take
on, how other participants responded to those intentions, and
what roles the students ultimately took on. We present data
in the form of transcripts of students turns of talk/non-verbal
discourses. The turns of talk are not always chronological
here but as would make for a coherent interpretation of the
discourses.

The lead author selected two video episodes within the lab
session for closer analysis. These two video episodes typ-
ify the distinct ways the students assigned roles. In the first
episode, students conduct an initial exploration of Hooke’s
law. As they move from planning to executing their exper-
iment, each student’s role is decided through implicit, non-
verbal negotiation. In the second episode, the group starts
to explore the assumptions of the physical model in order to
search for unusual outcomes. For this new experiment, af-
ter prompting from the teaching assistant (TA), a member of
the group explicitly decides what role each student will per-
form, ultimately splitting into two groups to test two differ-
ent assumptions. We identified and described the role(s) of
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each student, as well as the positioning dynamics surround-
ing these roles, for each video episode.

IV. RESULTS

In this section, we present the two video episodes. For
each, we summarize the positioning dynamics of the group
that led to students taking up different roles. Interestingly,
compared to Matt and Eliz, there were observable differ-
ences in the positioning dynamics involving Zainab. In the
first episode, Matt positioned her out of data collection role,
thus restricting her access to equipment handling. She had to
re-position herself to participate in the group as the critical
thinker. In the second episode, she took on many more roles.
The group’s work space configuration is in Fig. 2.

A. Episode 1: Exploring Hooke’s Law

In the first video episode, roles were implicitly assigned:
participants did not verbally discuss who was to take on what
role(s) nor did a participant tell another what role to take on.
Rather, each student set out performing a certain role, posi-
tioning themselves and others accordingly. These roles, how-
ever, were not stable and students engaged in subtle negotia-
tions that resulted in role changes. In the following subsec-
tions, we describe the positioning of each student in the first
video episode. At the start of the episode, Matt is at location
A, Zainab is at location B, and Eliz is at location E (Fig. 2).

At the beginning of the episode, Zainab leaves the lab table
to retrieve materials for their experiment. She returns with a
clamp, stand, and some masses and starts setting up for the
experiment at the end of the table (location D in Fig. 2). These
actions indicate that Zainab implicitly positioned herself as
the equipment setup person — there was no negotiation for
who was to take on this role.

Zainab continues to install the lab setup — a stand from
which they will vertically hang a spring and masses — and be-
gins to take measurements. Again, Zainab’s discourses sug-
gest that she takes on her role implicitly: she takes charge of
the data collection.

Soon after Zainab begins collecting data, however, there is
a negotiation between her and Matt for the data collector role
(Matt has moved to be in front of the equipment at location D
in Fig. 2). The negotiation suggests a subtle contest for the
role in which Matt prevailed and Zainab is positioned out of
the role:

17. Eliz: How long is the spring length? (asking Zainab).

18. Zainab: What I’'m doing is putting it at um it like (clamp-
ing the ruler to the stand at the point from where the spring
and the mass will be suspended), so we can find change in the
stretch.

19. Matt: (Cutting in) Don’t measure the um, don’t measure
this part and this part (touching the place he was referring to).
20. Zainab: Um, yeah.



21. Matt: You can take it off of there.

22. Zainab: Oh, what I’'m doing is trying to place it so that
we can find change in the stretch.

24. Matt: Oh, yea (nodding).

25. Matt: (Hangs the holder with masses on the spring as if
to test things out)

In line 21, Matt is critical of Zainab’s work and gives di-
rectives. He does not offer his reason(s) or share his think-
ing for disagreeing with the work Zainab was doing. At this
point, Zainab steps back and Matt takes over the data collec-
tion work. From then onward, Matt handles all the data col-
lection, effectively positioning Zainab out of the experiment
data collector role. This leads Zainab to re-position herself
by taking on a different role: critical thinker. She continues
to stand near the apparatus at the end of the table, standing
behind Matt and moving around to speak with Eliz (who is
still seated at location E in Fig. 2).

In playing the role of a critical thinker, Zainab asks ques-
tions that seek clarity, offer double-checking of their work, or
push their investigation further:

62. Zainab: Also, the spring elasticity is changing? (she
leans toward the spring, holding it in her hand as if checking
how stretchy the spring is). Should we be checking that?

63. Matt: No. This is just preliminary result (hanging the
mass holder one more time).

64. Eliz: What do you mean the elasticity?

65. Zainab: Cos maybe it overstretched a bit (illustrating
with her hands).

68. Zainab: So then let’s deform it then. Let’s use all the
masses.

70. Eliz: Okay. So, then, let’s do like really, really large
masses. We should put all the masses.

90. Zainab: Did we get it deformed?

91. Matt: (Cutting in) Yea. I don’t know if I would say
it’s deformed but it went further than it should have (Zainab
nodding) based off of the (unclear).

As critical thinker, Zainab advanced the group’s investi-
gation by suggesting they explore whether the spring had
been deformed. Eliz agrees with this new direction (see line
70), implicitly positioning Zainab in this critical thinker role.
Zainab proposes aspects of their ideas that could be open
to alternate or competing perspectives. While Eliz supports
Zainab’s new role, Matt continues to collect data without
Zainab.

Eliz’s primary role in this episode is data scribe and man-
ager. From the start of their lab work in the group, Eliz sits
at her lab stool (location E in Fig. 2) in front of her laptop.
She records the group’s data and contributes to their lab notes
on her personal laptop. Eliz does not manipulate any part of
the experimental setup. Eliz’s role as manager includes Eval-
uating data generated and also vetting processes during data
collection:

80. Eliz: It should have been 6.5.

83. Matt: Switch (He was going to switch out the spring for
another).

84. Eliz: No, no, no, but that’s good. We want it to break.
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FIG. 2. An illustration of the participants’ work station. The circles
indicate the four lab stools (A, B, E, and F), the rulers indicate the
positions of the two experimental set ups(C and D), Eliz’s laptop is
at E, and the desktop computer is at F.

Interestingly, neither Zainab nor Matt negotiates Eliz’s role
as the data scribe and manager. Neither of them try to be
the data scribe or manager themselves and neither of them
question Eliz’s role. In other words, Eliz positions herself as
the data scribe and manager (see lines 80, 83-84)and the other
group members position her in this role too.

Matt takes on the role of data collector: he takes measure-
ments to generate data. Though there are two occasions when
Matt collects items and brings them to the group’s work sta-
tion, he does not carry out any direct work of installing the
setup (but done by Zainab). Instead, Matt negotiates (as de-
scribed earlier) and maintains the role of data collector. As
described previously, Matt contested the data collection role
with Zainab, starting out by being critical of how she was
conducting the experiment to generate data (line 19, above).
Eliz also supports him in this role by asking him to report the
data to her for recording.

B. Episode 2: Exploring Further Assumptions

Unlike the first video episode where participants implicitly

took on roles, in the second episode, Eliz explicitly assigns
everyone roles. This assignment is initiated by the TA’s ex-
plicit suggestion for the group to divide the labor:
94. TA: There is three of you. There is no rule that you all
have to be looking at the same thing, the same time... So, get
like, you know, several springs and all of you do something
different and see if you come up with the coolest thing.

Eliz then provides explicit directions about what roles Matt

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

Eliz’s command leads to the group’s functioning as two
smaller groups: Matt does one experiment and Zainab does
the other. Eliz also positions herself again as the data scribe



and manager in the group, suggesting she will record the data,
while also taking charge of how the group will operate. Eliz,
however, ends up helping Matt:

146. Matt: (Working to fit the second clamp) I don’t know
how this works (as he held it and said). I can either hang this
right now or I don’t know what to do.

149. Eliz: Go back to the original thing and I'll hold the
spring (reaching for the clamp, and drawing it closer with the
stand) and you can just change the mass. How’s that?

While Eliz had suggested she would be the data scribe for
both experiments, she spends the rest of the episode helping
Matt collect the data for his experiment. This leaves Zainab to
carry out multiple roles for the second experiment: setting up
anew apparatus, collecting and recording data, and analyzing
data. She also travels multiple times back and forth between
the group’s work station and other parts of the classroom to
gather another set of equipment, as well as between multiple
positions at the work station (her new apparatus is at loca-
tion C while the desktop computer she uses is at location F
in Fig. 2). In this way, the explicit role assignment ultimately
results in inequity: Eliz and Matt work together on one ex-
periment, while Zainab is left to carry out an experiment on
her own.

V. DISCUSSION AND CONCLUSION

In this study, we analyzed two video episodes from a mid-
semester lab session. We focused on the discourses of a select
small group characterized by race and gender diversity. We
used the lens of positioning to understand how students nego-
tiated their roles.

Prior work suggests the presence of inequities in lab roles,
particularly for equipment handling [11-13, 31]. Research
also suggests that such inequities are not explained by stu-
dent preferences, rather something more implicit or subtle
happens in the lab as students negotiate their roles [10, 19].
Positioning offers a useful lens for understanding both the im-
plicit and explicit dynamics because we can characterize both
subtle and overt negotiations of roles, exemplified in the two
video episodes we described.

Implicit role negotiation (the first video episode we de-
scribed) seems to occur through non-verbal actions: we ob-
served a subtle contest for the data collector role between
Matt and Zainab. Based on prior research, men tend to
get recognized as more competent with machines and tools
in physics and usually take on the equipment handling role
[12, 13, 25]. The subtle negotiation between Matt (a man) and
Zainab (a woman) for positioning as experiment data collec-
tor contributes to the understanding of entanglement between
engagement in physics and gender performance [12].

In the second episode, Eliz explicitly assigned roles to
her peers and herself and broke the group into two smaller
groups, with Matt and Eliz executing one experiment and
Zainab executing another. Her intent for this positioning is
unclear and open to speculation, but, as a result, the new
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positioning dynamics and distribution of roles asymmetri-
cally taxed [32] Zainab’s time and energy compared to Matt
and Eliz, indicating inequitable group work. Also, Eliz’s
self-restriction to the data scribe and manager role in both
episodes self-constrains her access to equipment handling
[33]. While these roles are indicative of gender inequities
seen previously [e.g., 11, 33], it is curious that the two women
did not contest each other’s roles. Could each of the women
be positioning each other as a same gender ally? Such al-
liances have been previously observed between participants
in a racially homogeneous group, where authority shifted
from one peer to another from moment to moment [10]. Al-
ternatively, were the two women just not interested in each
other’s roles, given the wide range of students’ preferences
for lab roles [19]? Unfortunately, the data here do not speak
to the intentions behind these negotiations.

Previous research suggests that more structure improves
equity in lab group work [e.g., 16—18, 30, 34], such as through
explicit role assignment [18, 33, 34]. Given our analysis of
two episodes with implicit and explicit role assignments, and
the inequitable outcomes in both cases, we do not know if
explicit role assignment may actually be a silver bullet for
alleviating inequity.

In both episodes, positioning dynamics were interestingly
different across the participants in ways that suggests greater
inequity for the Black Woman. Based on our results, there is
a need for more research centering around more than how
men’s and women’s roles are assigned, namely to include
the overlap of students’ gender and race — intersectionality
[35]. It is important for us to gain insight into how and why
students position themselves in different knowledge-building
interactions based on their identity-related moves or bids for
recognition. These dynamics can be intersectionally driven.
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