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Team dating, or small-group interactions, can expose people to diverse perspectives and inform the potential for
longer-term collaboration. However, rapidly configuring groups and facilitating interactions among strangers
can be difficult, especially in co-located settings. We present ProtoTeams, a system that leverages personal
mobile devices to support rapid group formation, to facilitate group activities, and to collect data about the
potential for future collaboration. We report on a field study where 406 students in eight different project-based
classes used ProtoTeams to interact with classmates through multiple rounds of brief discussion activities
before selecting teammates for a term project. We found that the system enables groups to form in about
one minute, allows for meaningful interactions with a diverse range of peers, and can significantly influence
subsequent teammate selection. We discuss design implications and challenges for in-person team dating in
classrooms and other contexts.
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1 INTRODUCTION

Effective small-group interactions not only build and strengthen the bonds between people, but can
also create a socio-emotional environment conducive for interactive learning [15] and teamwork
[22]. In educational settings, especially those that have adopted the studio model for design educa-
tion [90] or the flipped classroom [74], instructors often divide their students into small groups of
various sizes to share personal perspectives and debate open-ended issues [12, 65], or to participate
in group activities, such as jigsaw learning, where group members specialize and teach each other
a different part of a topic [5, 8].
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PROTOTEAMS

HOW IT WORKS
1 Use mobile devices 2 Make small groups 3 Perform group activities 4 Assess your experience
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David just joined!

3 people have joined

Begin

Fig. 1. Participants see this overview screen on the shared display when joining ProtoTeams (www.prototeams.
com). The system leverages personal mobile devices to facilitate co-located team dating by quickly assem-
bling small groups, scaffolding group activities, and supporting peer assessment for potential long-term
collaboration.

The computer-supported cooperative work (CSCW) community has long focused on under-
standing what makes teams successful and how to design technologies to support formation [35],
coordination [76], and collaboration [71]. The literature typically recommends forming diverse
groups, based on individual characteristics, like gender [94], background [62], and personality
[31, 59]. Several software tools support the creation of criteria-based teams [56], however, the
rigidity of this approach often leaves students desiring more agency [45] and instructors seeking
more flexibility for team composition.

Other researchers and educators have explored an approach to team formation that relies on
the intuitions that form during short small-group interactions. This team dating method involves
creating a series of short interactions with potential teammates before forming into final teams
[19, 60, 61]. The concept builds on the idea of thin slicing [3, 4, 10] where individuals gather
information, assess interpersonal dynamics, and make a judgement, in a short amount of time.
While researchers have demonstrated the efficacy of this approach in online settings [60, 61], it
remains a challenge to setup these kinds of rapid interactions in co-located settings, like classrooms.
Instructors may verbally instruct students to quickly form small groups, but this does not assure
that students interact with a diverse set of peers and makes it difficult to collect data about the
potential of future teams.

To support co-located team dating, we designed and developed a web-based application called
ProtoTeams to enable rapid and interactive group activities facilitated through personal mobile
devices. As depicted in Figure 1, the system works as follows: an audience gathers in a physical
space and then a facilitator asks people to take out their mobile devices and browse to a short URL.
Participants enter their preferred name and then their phone displays a shape-color symbol (e.g.,
blue circle, red triangle, etc.) that visually connects them with other people in the room (Figure
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Fig. 2. Group formation stage where participants find their group members using their assigned symbol.
All participants included in this study provided consent to be videotaped for the purposes of analysis and
presentation.

2). After participants gather into small groups using these visual cues, instructions appear on
each person’s mobile device to lead each group through short activities, including introductions,
icebreakers, creative thinking, and skill sharing. Each "date" ends by asking peers to do a short
assessment about the potential of working together in the future. ProtoTeams allows facilitators to
repeat this process of rapid group formation, interaction, and assessment for as many rounds as
needed to help people mix with each other or as long as time allows.

This paper describes our design process and goals, including how we tested low-fidelity proto-
types to explore different mechanisms for group formation, interactive activities, and assessment
methods. To evaluate ProtoTeams, we conducted nine deployments in eight different project-based
classes where 406 students participated in multiple rounds of team dating with groups of two to
six people in each date. After using ProtoTeams, students filled out a short survey to report on
their experience and then formed teams on their own without any technology. We found that
ProtoTeams enables small groups to form rapidly (~60 seconds on average) and crowds got faster at
forming groups each round. Students reported that they enjoyed the formation exercise where they
find others based on colored shapes and they appreciated the opportunity to meaningfully interact
with peers they would not have otherwise. We deployed a pre-survey to capture existing social ties
and other personal factors, and we found that co-located team dating can affect teammate selection,
especially for audiences where there are fewer existing social ties. This paper offers the following
contributions:

e We create a novel system, ProtoTeams, for facilitating co-located team dating through personal
mobile devices and describe our process to design and prototype these social interactions;

e We perform a mixed-method analysis of nine deployments across eight different project-
based classrooms with 406 students. We found that ProtoTeams enables groups to form
quickly, allows for meaningful interactions with diverse peers, and can significantly influence
teammate selection;

e We discuss key considerations for supporting co-located team-dating activities, including
how we might leverage this approach for a variety of small-group activities in different
contexts.

2 RELATED WORK

To situate our work, we review prior research on the benefits of group work in classroom settings,
strategies for forming groups and teams, and tools to support co-located team dating.
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2.1 Group Work in Classrooms

Many instructors and researchers recognize the value of small-group, collaborative learning ac-
tivities. Some of the benefits of cooperative learning include improved class participation [80],
enhanced socialization among peers [47, 49], academic gains [38], and greater psychological health,
such as social competence and self-esteem [48]. To kick-start group interactions, instructors often
deploy low-stakes activities, such as icebreakers and team-building exercises. These exercises are
shown to be important for improving emotional resilience to stress during collaborative tasks [68]
and for overcoming initial unfamiliarity between members of a newly formed team [37, 45]. While
there are numerous strategies for supporting peer interactions, such as peer feedback exchange
[55, 77, 83], this paper focuses on how to initially create safe opportunities for peers to mix diversely,
towards the eventual goal of forming teams for projects or collaborative learning.

Research on small-group classroom activities shows that factors such as group size, composition,
task type, and time on task can influence the outcomes and member satisfaction [6, 13, 66, 81, 92].
With respect to group size, some evidence indicates that larger (5-person) groups achieve better
outcomes than smaller (2-person) groups, since more people means more overall effort [43]. Other
research indicates that individuals working in smaller groups are more productive and that larger
groups exhibit more social loafing [69], where one or more members exerts less effort [50]. Our
research provides an opportunity to collect a range of empirical data on key factors, such as
group size, to explore how they might influence groups’ experiences during small-group classroom
activities.

2.2 Strategies for Forming Groups and Teams

Deciding how to form small groups for collaboration is challenging because of the many trade-offs
to consider. In classrooms, instructors employ a variety of approaches [27], including self-selection,
random assignment, and criteria-based algorithms [45]. These approaches vary in terms of their ease
of deployment, student satisfaction, and overall balance of familiarity and diversity of groups. Self-
selection gives students agency to choose group members, which generally increases satisfaction
with the resulting groups [45]. However, students tend to lean on their existing social ties to form
groups [28]. More familiar groups generally feel safer with each other and can begin performing
faster [85]. However, assembling groups only based on familiarity often results in group members
having very similar skills and life experiences [30, 46], which can hinder creative output [84].

Other strategies are intended to foster diversity by infusing a wider range of skills and experiences
into groups. For instance, randomly assigning students might lead to less familiar and more
diverse groups. However, this strategy can result in less cohesion, higher conflict rates [20], and a
longer period to cultivate a high-performing team [85]. Random assignment is an efficient way for
instructors to form diverse teams, but it also lacks a rational basis, which is valued by students [45].

Many researchers and instructors have explored criteria-based approaches to group formation,
including personality traits [31, 59], gender and language preference [2], interest and background
[63], and other individual characteristics. However, a recent review of team formation algorithms
revealed that there is still an ongoing debate about the importance of different criteria for automat-
ically forming effective teams [70]. Moreover, this approach requires information about individuals
that can be difficult or time-consuming to collect in advance.

Towards balancing for familiarity, diversity, and student agency, Curseu and colleagues [19]
introduced the concept of team dating where students repeatedly participate in short, small-group
activities. After each interaction, students assess their preferred peers for a longer-term task. During
team dating interactions, subjects usually perform short, low-stakes activities with the goal of
getting to know potential teammates. The idea is to allow participants to interact with and to
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assess their fit with many peers, something that is difficult to measure or predict solely through
individual characteristics. The researchers found that teams performed better when formed based
on reciprocal preferences rather than external criteria (e.g., skill balance) [19]. Their findings have
also been replicated in an online setting by Lykourentzou et al. [60, 61] where the authors used an
online system to form groups, coordinate interactions, and support peer assessment.

In classroom settings, the team dating approach not only can help students create more informed
teams, it can also help instructors facilitate a wide range of small-group learning activities. However,
while technology exists to support team dating in online settings [60, 61], there are no tools, to our
knowledge, to coordinate team dating in co-located settings.

2.3 Tools to Support Co-Located Team Dating

The CSCW community has a long history of creating tools to facilitate group formation [35],
but these tools do not support student agency in co-located settings. Criteria-based tools for
team formation, such as CATME and MyDreamTeam, attempt to balance for multiple students
characteristics, but generally do not collect and account for student preferences for teammates
[17, 56]. A recent study indicates that students want to have more agency over team formation
[45], but very few systems support this feature [21, 36]. Moreover, most group formation tools
are primarily designed for online settings where algorithms organize which people are grouped
together. For example, the Hive system repeatedly reorganizes groups by rotating group membership
over time [76]. Similarly to the group formation stage in team dating, rotation strategies could be
difficult to perform in co-located settings where individuals need to physically move around.

A number of research systems have explored how to facilitate co-located group interactions,
beyond the goal of team formation. For instance, researchers have created tools to support co-
located peer feedback exchange [34, 77, 83], brainstorming activities [14], shared note-taking [73],
and in-class discussions [18]. Our work on ProtoTeams builds on these approaches by considering
how mobile technology can support student interaction in a physical classroom. In particular, we
strive to create activities that help students build familiarity with a diverse set of peers.

Similarly, a number of tools facilitate peer assessment in different contexts [58, 72]. However,
these tools are generally not designed for rapid, on-the-spot evaluations, the kind needed in a
co-located team-dating session. Performing assessments can surface a range of socio-emotional
factors, such psychological safety and trust [88], which might bias the assessments. These biases
may be even more problematic when peers assess each other in a face-to-face setting [72]. A key
goal for ProtoTeams is to allow peers to quickly and comfortably perform on-the-spot assessments
to inform the potential for future teams.

3 PROTOTEAMS SYSTEM

We created ProtoTeams to help facilitate team dating in co-located settings. The system leverages
personal mobile devices to quickly and repeatedly form small groups within a large co-located
crowd and then provides prompts for short group interactions and data collection that can inform
long-term teams. First, we describe our prototyping process and insights from a series of informal
evaluations within our research lab. Next, we articulate design goals and principles for three key
aspects of team dates: formation, interaction, and assessment. Finally we share the final system
design, including the technology stack, interface design, and user experience.

3.1 Prototyping Process

As noted in prior research, developing social-interaction technologies, also known as groupware,
can be challenging due to the difficulties of recruiting groups of people, accounting for existing
social ties, and creating authentic emergent behavior between participants [32, 33]. To get a sense
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for how this social computing application could work, we first prototyped the system on paper.
Then, inspired by small-group party games [24], we built a simple digital prototype that we could
test informally before building a more robust experience for larger groups of people.

We conducted several rounds of informal paper prototyping with 15 people per session as part
of our lab’s weekly research meetings and collected qualitative data through observations and
interviews. Our early prototypes divided the sessions into multiple rounds of two stages: group
formation and group activity. To coordinate these stages, we created paper cards with individual
instructions and input fields as well as shapes (e.g., square, circle, star, etc.). The instructions/input
card recorded individual responses during the group activity and the shapes helped group members
find each during the formation phase. During the group activity, participants were instructed to
verbally share their responses within their small groups. Each participant received one shape-
instructions pair of cards per round in the session. We also created a companion slide deck with
general instructions for each stage and used a timer to help guide the sessions.

Paper prototyping revealed a number of issues that we addressed through our low-fidelity digital
prototype. We learned through practice that the system would need to be resilient to people coming
in and out of the session. Late-arrivers often disrupted the onboarding and grouping process, and
the facilitator would need to re-iterate instructions. In the digital prototype, we chose to show the
participation URL and a unique session code on a shared screen at all times. Late-arrivers would be
able to join after observing a round of group interaction.

We also learned that facilitators found it difficult to know when all groups have formed, especially
with large numbers of participants. This is important to keep the groups synchronized and pace the
interactions accordingly. To address this, our digital prototype asked participants to confirm when
their group forms. Anecdotally, during our paper prototyping sessions, we noticed that, perhaps
out of convenience, participants would often form groups among the nearest people, even if they
had interacted with the same people in prior rounds. To instigate more diverse interactions, our
digital prototype included a group formation algorithm that randomly grouped people and avoided
putting people together multiple times across rounds.

Finally, in order to assess whether groups had potential for longer-term interactions, the digital
prototype introduced an assessment interface at the end of each round of group activity. Building
on the prior literature on team dating [19, 60, 61], participants were asked a short question about
group member preference: "Rate how likely you are to work with these members again". For each
group member, they were provided with a slider on a 5-point Likert scale (1: "Extremely unlikely" to
5: "Extremely likely"). The purpose of this question was to assess the future potential of interacting
groups.

We tested the digital prototype in an undergraduate project-based design course through a series
of three pilot studies [87]. Sessions took place during three different class periods over a 4-week
period and varied in size between 50 to 67 students. The research team collected qualitative data
through debrief surveys at the end of each session, observations, and interviews.

Our observations from these sessions showed that participants found their group members, but
did not always tap their names to confirm, as instructed. This was a challenge because the system
relied on this confirmation to deliver group-specific instructions and to collect group formation
times. Moreover, the assessment interface created awkwardness among group members, because
they were asked to answer a personal question regarding their group members while standing next
to them. To address these issues and to clarify our overall design goals for the system, we compiled
a set of design principles for supporting in-person team dating activities.
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3.2 Design Principles for Supporting Co-Located Team Dating

Based on insights from paper and digital prototyping, we present the key goals and design princi-
ples, organized around the three main stages of ProtoTeams: group formation, interactions, and
assessment. During the formation stage, ProtoTeams should help facilitators organize an audience
into smaller groups within co-located spaces. Audience members who choose to participate will
move around the space such that they are face-to-face with their assigned group members. Key
design principles for group formation include:

e Minimal: The system should be able to form groups with minimal or no information about
the audience or the space;

e Rapid: The system should help people efficiently find group members in a large crowd;

o Flexible: The system should be adaptable to a large range of environments and user behaviors,
including supporting participants who join late or drop out;

e Accessible: The system should be very easy to use and work on personal mobile devices.

For the interaction stage, ProtoTeams should motivate and scaffold interactions between group
members so that participants get to know and learn from each other. Key design principles for
group interaction include:

e Social: The system should present activities to help group members get to know each other
as potential collaborators;

e Brief: Interactions should be short and rich, so that participants have time to meet more
people within a dedicated time period;

e Equitable: The system should support activities that are balanced and inclusive, so all
members have equal opportunity to participate.

For the assessment stage, ProtoTeams should provide a simple and quick way for participants
to privately evaluate their "fit" with other group members to reflect the potential for longer-term
collaboration. Key design principles for group assessment include:

e Informative: The system should collect data that meaningfully inform the future potential
of interacting group members;

e Socially Acceptable: The system should avoid creating feelings of awkwardness among
participants, which can bias the results;

e Timely: The system should collect data as soon as the group interaction ends so that partici-
pants recall details they might otherwise forget.

3.3 System Design and User Experience

The ProtoTeams system comprises of three key components: a mobile user interface that appears on
individuals’ personal devices, a shared screen that displays information for the entire audience, and
a dashboard for facilitators. We implemented ProtoTeams using Meteor, an open-source JavaScript
framework for rapid web application development. We used MongoDB to store participant and
interaction data, and React for the front-end.

ProtoTeams supports two main types of users: hosts who facilitate the sessions and participants
who participate in team-dating activities. The shared display provides participants and hosts an
overview of the session status. For instance, as shown in Figure 3, as participants form groups, the
shared display shows the system’s URL and session code, as well as all the assigned shapes and
their status. Filled shapes represent confirmed groups while outlined shapes represent groups that
are still being formed. The shared display is also used by the host to manually advance between
activity stages.
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Join at prototeams.com with session code Q54CM

FIND GROUPS

X -
7 out of 14 teams are ready!

Find others with the same colored shape and introduce yourself.

Begin Activity

Fig. 3. Shared display during the group formation phase. Shapes become filled when groups solve the
collaborative puzzle correctly. Unconfirmed groups appear as an outlined shape. The group activity phase
begins automatically once all groups confirm. Alternatively, instructors can manually begin the activity by
clicking the “Begin Activity” button.

ProtoTeams primarily structures interactions through a mobile interface accessed via web browser
on participants’ personal mobile devices (see Figure 4). We take advantage of personal mobile
devices due to their popularity, accessibility, and privacy. Finally, session facilitators can use a
private dashboard to create and customize aspects like the number of activities, duration of each
activity, group size, number of rounds, and discussion prompts.

3.3.1 Joining a session. Each ProtoTeams session can support multiple rounds with three stages
in each round: formation, interaction, and assessment. The system selects reasonable defaults for
group size (three), the number of rounds (six), and the duration of each round (three minutes).
Hosts can also configure these settings in the dashboard.

Once the host and participants are located at the same physical space, the host can present
the shared display where a welcome screen greets participants and provides instructions to join.
Participants navigate to the short URL on their personal mobile devices. The welcome screen also
provides a randomly-generated 5-character session code that ensures only people in the room
who can see the shared display can participate. Next, participants enter a name to use during the
session and wait for the host to begin the activities. The shared display includes the instructions
throughout the entire session, so participants can join at any time. The process when joining late
works the same (URL, session code, and name), but if someone joins mid-activity, they wait in a
virtual queue until the next round of group formation.

3.3.2  Forming groups. During the group formation stage, the shared display shows empty outlines
of each colored shape, as well as the instructions: "Find others with the same colored shape and
introduce yourself" On the mobile devices, each individual sees a colored shape and the names
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Round 2 of 4 wor Round 2 of 4 236 Round 2 of 4

Find others with this shape and color | Choose questions to discuss as a group To what extent did you get to know your
groupmates?
3. If you had to become a Maria
teacher, what subject would you
tea[h? Not well at all
Wang
Not well at all
Maria
Wang
You have 5 oranges.
How many oranges does your group have?
Sum of oranges Go!
“— - Submit

Fig. 4. Examples of ProtoTeams’ mobile interface screens: (left) during group formation, the interface displays
the participant’s assigned colored shape, a random number of oranges, and an input field for the confirmation
question (i.e., total number of oranges for the group); (middle) during interaction, ProtoTeams presents
discussion prompts which can be accessed by swiping left or right; (right) during assessment, the interface
shows group members’ names and participants rate how much they got to know each member.

of their group members for that round, as shown in Figure 4 (left). ProtoTeams also includes a
short collaborative puzzle to confirm that groups find each other. The puzzle shows each member
a random number of oranges and then asks “How many oranges does your group have?” As soon
as one group member solves the puzzle correctly, the system confirms the group and records the
elapsed time since groups were assigned. The shared display is updated by filling in the colored
shape for that group. While waiting for other groups to form, confirmed groups are encouraged to
introduce themselves to each other.

3.3.3 Interacting in groups. The interaction stage begins when all groups confirm or the host
manually advances the session through the shared display. The host may choose to advance
manually rather than wait for all groups to solve their puzzles, in order to keep the session moving
forward in a timely manner. At this stage, the system presents discussion prompts designed to
induce a deeper level of familiarity between the group members. The research team compiled three
types of discussion prompts: icebreakers, team-building, and ideation prompts. Each type of prompt
was labeled and color-coded on the mobile interface for easy distinction. Participants can swipe
left or right through prompts on their own mobile devices, and it does not affect what other group
members see on their screens. Examples of each type of prompt are shown in Table 1.
ProtoTeams includes over 75 different discussion prompts, which can be further customized and
supplemented by the host. For each round, the system randomly selects a mix of all three prompt
types. Participants receive different icebreaker and ideation prompts to allow the small-group
interactions to remain unique and interesting. The team-building prompts are held consistent each
round to help individuals discern potential teammates across rounds. We set the default length of
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Types Goals Example prompts
Icebreaker Offset the cold start of interac- | “What is the last movie you watched

tions and to create familiarity
between members of the newly
formed group

and would you recommend it?”

“Share one of your favorite childhood
memories.”

Team-building

Elicit conversation about role
preferences and past teamwork
experiences

“What was your role in previous group
projects that have you been a part of?”

"What do you believe an important
factor for a successful team?"

Ideation

Encourage the small group
to quickly think of solutions
to a subject-specific problem

"Someone you know often forgets
where they last placed things. What can
you design to help them?”

and help group members learn
about each other’s approaches
to problem-solving

“An adult struggles with overeating.
What solution can you design to help
them develop better eating habits?”

Table 1. Types of discussion prompts, goals, and examples used during ProtoTeams’ interactive activities.

the interaction stage to be three minutes. Prior research suggests that short interactions can be
sufficient for evaluating potential teammates [3, 4, 10]. Also, by keeping each interaction stage
short, it leaves time for more rounds and more opportunities to foster new connections between
participants.

3.3.4 Assessing group members. During the assessment stage of each round, participants assess
how much they got to know their group members. As shown in Figure 4 (right), participants answer
the question "To what extent did you get to know your groupmates?” using a 5-point Likert scale
with values "Not well at all", "Slightly well", "Moderately well’, "Very well", and "Extremely well",
respectively. Informed by prior literature on social tie strength [26, 64], the question estimates the
strength of existing social ties by measuring closeness, since closeness is a strong predictor of tie
strength [64]. Once all participants respond to this question, or the host decides to manually advance
the activity, the next round begins. If there are no more rounds left, the session ends and participants
are asked to fill out a debriefing survey. The survey requested input and perspectives about the
ProtoTeams system, and would be excluded from a production version of the user experience.

4 FIELD STUDY

To evaluate ProtoTeams, we conducted a field study in classroom settings where students form
teams for a course project. To identify deployment opportunities, we scanned syllabi published
on our university registration system and reached out to instructors who taught project-based
courses. This led to nine deployment sessions (with a total of 406 unique participants) across a
range of course topics, including cognitive science, engineering, design, and business (see Table
2). One instructor invited our research team back for a second day. Sessions S2 and S8 are the
same population of students, although the second session had fewer students that day. We worked
with each instructor to select team-dating parameters. Table 2 shows how the group size varied
between two to five people, time per round varied between three to five minutes, and the number
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Session Type Rounds Minutes per Round Group Size* N
S1 Design 6 3 3 65
S2* Design 5 5 5 57
S3 Design 5 4 4 52
S4 Design 5 4 3 50
S5 Design 4 4 2 56
S6 Cognitive Science 5 5 3 30
S7 Engineering 5 5 3 21
S8* Design 3 4 3 39
S9 Business 5 4 3 73

Table 2. Deployment sessions presented in chronological order. *S2 and S8 happened in the same class
separated by a few weeks; the second session had fewer students in class that day. *Group size varied (plus
or minus one) when the number of participants was not evenly divisible by the default group size.

of rounds ranged between three and six. We also noted differences in the physical spaces where
the deployments took place. Sessions S2, S3, S4, S5, and S8 were held in the same classroom with
movable tables and chairs that were pushed aside to create a large open space for participants to
move around. Sessions S1, S6, and S7 did not have movable furniture but had space in the front for
participants to gather. Sessions S9 took place in a lecture hall with multiple rows of immovable
chairs and tables. In this deployment, students could only interact on the stairs and in a flat area
between the podium and the first row of seats.

The primary goal of the field deployments was to understand emergent behaviors and reactions
around the ProtoTeams system for structuring co-located team-dating activities. However, the
natural variance between the different deployments also gave us an opportunity to investigate
more specific research questions. In particular, instructors had different preferences for the number
of students in each group, allowing us to examine how group size affects outcomes such as group
formation times. Group size also varied within each session since the number of participants was
not always evenly divisible by the desired group size. For instance, in S2 where we had 57 students,
most groups resulted in the desired size of 5, but two groups had 6 members. We report on student
opinions about the issue of group size.

In all classes, we deployed the system early in the term such that students would have a chance
to interact through ProtoTeams before they formally created teams. For two sessions, S1 and S9,
students formed teams immediately after the ProtoTeams session. We captured the final team
composition for these two sessions to analyze the effects of team-dating activities on teammate
selection in comparison to other factors, such as existing social ties. Based on the the differences
between each classroom deployment, we asked three research questions:

e RQ1. What behaviors and reactions emerge during in-class deployments of ProtoTeams?
e RQ2. (How) does group size affect co-located team dating?
e RQ3. (How) do interactions during co-located team dating influence teammate selection?

To explore these questions, we collected quantitative data through pre-study surveys and system
logs, including group formation time and group member assessment scores. We also gathered
qualitative data through post-study surveys, semi-structured interviews, and observational data
during ProtoTeams deployments.
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4.1 Participants

A total of 406 students participated in at least one of nine different deployment sessions in un-
dergraduate courses at a large public university in the United States. 286 participants filled out
a pre-study survey with demographic information and prior social ties (64% response rate). The
majority of students were American (33.2%) or Chinese (29.4%). 57.3% self-identified as Male, 37.4%
as Female, and 1.1% as Non-binary, while 4.2% preferred not to disclose. Students were encouraged,
but not required, to participate in the team-dating activity. Nearly everyone brought personal
mobile phones to class on the deployment dates. We provided spare phones for those who did not
have a mobile phone.

4.2 Procedure

Before each ProtoTeams session, we worked with instructors to email students the pre-study survey.
At the start of each session, our research team briefly explained the team-dating activity, while the
shared display showed the URL and session code so that students could join the session. During each
session, the instructors helped facilitate and guide the students. Once a session ended, participants
filled out the post-study survey.

4.3 Data Collection & Analysis

We collected a mix of quantitative and qualitative data before, during, and after ProtoTeams sessions.
The research team also took notes to identify behaviors that could have not been captured by the
system, such as observable group dynamics. The sources of data were combined and analyzed to
reveal insights towards our research questions.

4.3.1 System log data. The ProtoTeams system collected a range of quantitative data, including
timing (e.g., how long each participant took to join the session, how long for groups to confirm
each round, how long each individual hovered on each discussion prompt), rating data (i.e., what
assessment ratings each participant assigned to their group members), and group composition for
each round (i.e., which students were randomly grouped together). To understand the effects of
group size on the amount time participants need to find group members, we used an ANOVA and
post-hoc t-tests. To analyze the potential effects of team dating interactions on teammate selection,
we used a logistic regression.

4.3.2  Pre-study survey. Before each session, we sent out a pre-study survey to obtain written
consent and to collect information about individual demographics (e.g., age, gender, nationality)
and existing relationships (i.e., previous social connections with peers). We built on Gilbert and
colleagues’ approach for predicting existing tie strength [26] by asking students to specify their
closeness to each classmate. We asked students "How well do you know this person?" for each peer in
the class in a 5-point Likert scale (1: "I don’t know them", 5: “We are very close”). Combined with the
final composition of teams, these data were used in a logistic regression analysis to determine what
factors—such as existing social ties, nationality, or gender—affected students’ teammate choices.

4.3.3  Post-study survey. To gain insight on the ProtoTeams experience, we asked students to fill
out a short, anonymous post-study survey. The survey collected students’ responses immediately
after each session through short-answer and multiple-choice questions. Participants provided
overall impressions, such as what they did or did not like about the session. They also answered
more specific questions, such as their preferred number of rounds and favorite types of discussion
prompts.
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4.3.4  Semi-structured interviews. To supplement the post-survey, after each session, we sent out an
email to participants inviting them to take part in a 25-minute semi-structured interview with the
research team. 18 students were interviewed within a week of their session and were compensated
with a $5 Amazon gift card for their time. The interviews captured participants’ overall thoughts,
as well as specific insights about the three phases of ProtoTeams (i.e., formation, interaction, and
assessment). We performed an inductive thematic analysis on the interview data, following Braun
and Clarke’s approach [11]. We first transcribed all interviews and categorized snippets based on
their associated phase of ProtoTeams. We began open-coding the data by identifying explicit topics
mentioned by the participants. Initial codes were combined into preliminary themes, which were
discussed among the research team. Finally, after iteratively revising the preliminary themes, we
agreed on the final themes described in detail below.

5 RESULTS

Overall, students enjoyed team dating with ProtoTeams, providing an average rating of 4.3 on a
5-point Likert scale (1: "Did not enjoy at all" to 5: "Extremely enjoyed") in the post-study survey.
Students joined the system within an average of 35 seconds of presenting the URL on the shared
screen. 6.5% of students joined their session late, due to being late to class. Once the group formation
activity started, groups formed within an average of 54 seconds. At a high-level, our findings suggest
that ProtoTeams supports our design goal of creating a rapid, flexible, and social way for students to
interact and assess potential teammates. Here we present more detailed findings, organized around
our three research questions.

5.1 What Behaviors and Reactions Emerge During In-Class Deployments of
ProtoTeams?

To understand participants’ experiences using ProtoTeams, we analyzed our observations, interview
data, and log data. Figure 2 illustrates the group formation process where peers find group members
(same color-shape) by holding up their mobile devices. Post-study interviews revealed that while it
can take up to a minute for groups to form, students generally enjoyed going around the room and
searching for their assigned group members. As one participant said, "The fact that you had to find
people who had the same symbol made it very interactive and it was fun" (P4, S3). Another student
described the clustering of people that happened during that formation stage:

As chaotic as it was and it felt a little disorderly, I think that was part of its appeal.
When you’re told, okay everybody stand up, the first thing is that rush of adrenaline
that you’re like, ’Oh no, I've gotta go meet new people. (P15, S9)

Many students described how the process felt chaotic, but seemed to help disarm people and
make them more open to meeting new people. Moreover, some mentioned how the randomness of
the group assembly forced them to interact with lesser known peers:

The fact that it is random, and then you basically have to talk to them, it brings up new
conversations that you wouldn’t have had before. [...] I am meeting all these people
and it is fun. (P4, S3)

By forming groups randomly, and offering interactive activities, ProtoTeams enabled students to
meet people they normally would not interact with during a typical class.

5.1.1 Groups form faster each round. To understand how group formation behavior evolved
throughout a session, we analyzed the formation times in each round (see Figure 5). For consistency,
we excluded S5 and S8 since these sessions contained less than 5 rounds. We also removed S9 from
this analysis, since we observed that the physical structure of this classroom hindered people from
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Fig. 5. Average group confirmation time (seconds) in each round (from sessions S1-S4, S6-S7, and S8) with
standard error indicators. Group formation goes faster with practice.

moving freely. The average group confirmation time in S9 (~86 seconds) was considerably longer
than all other sessions (~52 seconds).

Figure 5 shows how group formation time decreases by round. It took an average 68 seconds in
the first round, and reduced to 46 seconds by round four. This result also aligns with qualitative
evidence, as one participant mentioned:

I think towards the end it seemed like it was getting easier to find people. At the
beginning, it was a little weird because we were just understanding it. (P1, S3)

Notably, the average confirmation time increased slightly (~5 seconds) from round four to round
five. In our anonymous post-study survey, some participants indicated that "five rounds can get
exhausting to start conversations and remember people’s names", and "it got a little tiring by the
5th round". While we did not directly observe fatigue, the nature of a team dating session, including
searching for group mates and initiating multiple conversations with new people, can be quite
demanding.

5.1.2  Participants appreciated the interaction prompts, but wanted more constructive activities. To
scaffold peer interactions through ProtoTeams, we provided three types of discussion prompts:
icebreakers, ideation tasks, and team-oriented questions. The log data revealed how much time
groups spent discussing each type of prompt. This analysis assumes that groups discussed the
prompts that appeared on their screens, otherwise they would have skipped by swiping to the next
prompt. After normalizing by the number of participants, total activity time, and number of rounds,
the top viewed prompt across all sessions was a team-building prompt (“How is your course load
this quarter?”). On average, participants spent 7.8 seconds per minute of allocated time on this
prompt every round. The most popular icebreaker and ideation prompts were “What is the best TV
show/movie that you watched recently?” (6.0 seconds/minute) and “Give an elevator pitch of your
project idea.” (5.9 seconds/minute), respectively.

During interviews, we asked participants how they felt about the different types of discussion
prompts. Participants described how the icebreaker prompts helped groups “build [their] own
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unique conversation” (P2, S4) and “make everybody feel comfortable” (P9, S7). However, the
icebreaker prompts seemed to have only marginal value for assessing potential teammates.

On the one hand, [the icebreaker prompts] are a great way for me to get to know very
straightforward, basic details about somebody. But, that doesn’t give me insight as to
what kind of person they are in the professional or academic environment. (P7, S4)

Overall, participants gave the most positive feedback for the team-building prompts. Participants
liked how these prompts were relevant to factors that they found important in a successful team:

[The team-building prompts] were the ones where we actually talked and discussed
the most, because we finally found something in common. We are all students. We can
all relate to these problems. (P7, S4)

While these team prompts helped people gain more information about the personality and skills
of other group members, some participants mentioned that they would have preferred to engage
more through cooperative activities:

I feel like the ideal kind of questions would be one that forces us to work together,
something like a puzzle where we have to solve it cooperatively. That way we bond
naturally without having to ask forced questions about each other, like how is your
course load or how did your summer go. (P2, S4)

Similarly, some participants talked about how they wanted more time and methods for gathering
information to select a teammate. P8 said they "would be interested to learn a bit more in some
unstructured way" such as the ability to "click a name and get their information." (P8, S4) In general,
the ProtoTeams discussion prompts were effective in terms of initiating conversations, but could be
improved by helping users simulate the experience of working with a potential teammate through
constructive and cooperative activities.

5.1.3  Most participants failed to discern between group members when assessing them. To understand
the informational value of the assessment rating, we measured to what extend participants discerned
their group members in each round. To quantify this, we calculated the standard deviation of
ratings given by each participant in each round. The standard deviation equaled zero in 69.8% of all
assessment opportunities. That is, participants generally did not discern between group members.
This analysis excludes groups of two, since they only have one other member to evaluate.

In the interviews, participants discussed how they often gave everyone in their group the same
rating due to lack of time: "I basically gave everybody a three, because we only have five minutes"
(P9, S7). Other participants noted how difficult it was to "remember some of the students’ responses
and how I reacted after so many rounds” (P6, S6). Many participants met up to 20 new people
during a session, making it hard to recall group members and conversations:

We’ve been exposed to a lot of new faces and then it was really hard to remember and
match the name to the face. (P5, S4)

Whether due to time constraints, memory, or discomfort with doing on-the-spot ratings, the
group assessment did not yield discerning data about the potential for longer-term collaboration.
More thoughtful design will need to go into the assessment stage before an algorithm would be
able to recommend potential teams.

5.2 How Does Group Size Affect Team Dating?

To understand the effects of group size on team-dating activities, we analyzed group formation
time, assessment patterns, and interview data.
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5.2.1 Smaller groups form faster. We explored the relationship between group size and the amount
of time to form groups (i.e., confirmation time). To control for potential confounding variables, we
limited our analysis to three sessions that had the same instructor with the same course structure.
Sessions S3, S4, and S5 were composed of groups of 4, 2, and 3 students, respectively. By comparing
these three sessions, we can hold constant variables such as the instructor, course topic, and
classroom that could influence the analysis of group formation times.

We find a significant effect of group size on formation time, as 2-person groups form in an
average of 32 seconds (SD = 14), 3-person groups form in 46 seconds (SD = 21), and 4-person groups
form in 66 seconds (SD = 12). A one-way ANOVA shows a statistically significant difference in the
mean confirmation times between different group sizes (F(2,245) = 101, p < 0.001). This quantitative
result aligns with our observations during the deployments. We observed that once the formation
phase began, all participants actively moved around the classroom and searched for the other group
members. As soon as two members found each other, they stood together and began to passively
scan around the room for the missing members. With groups of four, we often observed two group
members pairing up in different areas of the room and then they had to find the other pair. Groups
of two likely formed fastest because they did not need to scan for other members.

5.2.2  Participants preferred three-person groups. We explored how group size can impact the inter-
actions within groups, such as the engagement level of members. Since some students participated
in groups of different sizes (either within a session or across sessions), they could provide valuable
points of comparison.

Overall, three key insights emerged about interaction with respect to group size. First, most
users in larger groups had difficulty with the time constraint in each round. As one participant
mentioned: "Three [people per group] was really comfortable, [because] we each got time to share.
Whereas in four, it was a little too big" (P9, S7). This is intuitive since the larger the group, the less
time for each person to share. Second, students brought up the compatibility of different personality
traits. Some participants observed that the more introverted group members can feel intimidated
in larger groups:

I would have preferred a three-person group over a four-person, because if there were
more people and one of them is shy, they don’t tend to speak as much. (P10, S7)

Third, we observed a general consensus in favor of smaller groups, because it helped people
engage in conversations with others. One student liked groups of three because "you can hear
everyone and everyone can be involved in the conversation" (P2, S4). Overall, based on the pacing
of interactions, individual traits, and level of engagement, participants seem to prefer three-person
groups.

5.2.3 Smaller groups rated their members higher. To explore whether group size affected ratings,
we plotted the mean assessment ratings against the group size for all sessions. Figure 6 shows an
inverse relationship between group size and the assessment ratings. Groups of six participants
resulted in the lowest mean ratings (2.6), groups of five, four, and three had mean ratings of 3.0,
3.5, and 3.7, respectively, and two-member groups had the highest mean ratings (4.0). A one-way
analysis of variance (ANOVA) shows a significant effect of group size on the mean assessment
ratings (F(1,1853) = 182.5, p < 0.001). We ran post-hoc, paired t-test comparisons with Bonferroni
corrections to test each pairwise comparison. As seen on Figure 6, the pairwise comparisons
between groups of two and three and between groups of four and five were statistically significant.
Overall, this result aligns with the intuition that smaller groups have more time to express opinions
and to get to know each other better given a time constraint.
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Fig. 6. The mean assessment ratings (ranging from 1 to 5) for each group member (with confidence intervals)

by participants of different sized groups. At the top, the p-values for pair-wise comparisons show significant
differences group member ratings by group size (*** = p < 0.001)

5.3 (How) do interactions during team dating influence teammate selection?

To determine if interactions in ProtoTeams affected how people form long-term teams, we performed
an in-depth analysis on two deployment sessions, S1 and S9, where students were given a chance
to form project teams immediately following the ProtoTeams session. In all other sessions, teams
formed days or weeks later, and so we excluded these session since we could not account for
the additional external factors (e.g., meeting peers outside of class or other group activities). S1
happened on the first day of the quarter, while S9 happened mid-way through the quarter.

5.3.1 Participants used team dating insights when forming groups. Participants reported how Pro-
toTeams played a role in team formation decisions by exposing them to character traits:

[After the ProtoTeams session] myself and another one of my classmates were ap-
proached by a couple of students because we were very vocal and the students were
like, I want to be on their team because they’re going to get a good grade. (P14, S9)

These participants observed some desired personal traits in others, such as “being vocal”. Not only
did ProtoTeams help peers form these impressions, it warmed students up for further interaction,
allowing them to approach each other after team dating and make more informed teaming decisions.

5.3.2 Team-dating interactions provided most value for audiences with fewer initial social ties. To
quantify whether meeting someone on a team date improves the likelihood of forming teams
together, we performed a dyadic regression analysis [53, 54]. Before each session, students filled out
a pre-study survey with demographic information (e.g., age, gender, and nationality) and ratings on
existing social ties to peers in the class. As described above, the social tie question asked, "How well
do you know this person?" on a 5-point Likert scale for all other students in class. We also tracked
whether or not the dyads interacted with each other during the ProtoTeams sessions. We excluded
13.7% of assessment scores because students did not assess their group members, which sometimes
occurred when the instructors advanced to the next round before students had a chance to input
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ratings. Finally, a binary variable coded whether any two participants ended up on a project team
together.

We compiled data for all possible dyads, or pairs of students, where we had complete information
(filled out the pre-survey and participated in the ProtoTeams deployment). Dyads were only counted
once (i.e., person A and person B were not double counted as dyad AB and dyad BA). In S1, 45
students filled out the survey and participated in ProtoTeams, resulting in 990 dyads. In S9, 53
students filled out the survey and participated in ProtoTeams for a total of 1378 dyads.

S1 S9

Descriptive measures Counts Counts
Total possible dyads 990 1378
Dyads that interacted in ProtoTeams 202 339
Dyads with existing social ties 36 190
Regression variables Mean (SD) Mean (SD)
ProtoTeams Interaction (binary indicator) 0.20 (0.40)  0.18 (0.38)
Social Tie (mean pairwise rating) 1.03 (0.18) 1.12(0.49)
Age Difference (in years) 2.82(2.82)  2.90 (3.69)
Same Gender (binary indicator) 0.46 (0.50)  0.51 (0.50)
Same Nationality (binary indicator) 0.33 (0.47) 0.28 (0.45)

Table 3. Differences between sessions S1 and S9. Top: Raw counts for the total number of dyads, the dyads
that interacted in ProtoTeams, and the dyads that had existing social ties. Bottom: Mean values (and st.
dev.) for key variables in the regression analysis. Note that participants in S9 reported more prior social ties
compared to S1.

Table 3 shows the mean and standard deviation for key variables in both sessions in this analysis.
Building on existing research on factors that affect team formation [30], we created metrics for
Social Tie, Age Difference, Same Gender, and Same Nationality which we collected in the pre-study
survey. Social Tie refers to the mean pair-wise ratings dyads gave each other during the pre-study
survey. Age Difference encodes the absolute difference in age between the two members. Gender
and Nationality are binary indicators of whether members of a dyad reported the same gender and
same nationality, respectively. For these binary indicators, a 0.5 mean suggests about half the dyads
have the same gender/nationality. ProtoTeams Interaction is also a binary indicator of whether or
not members of the dyad were grouped together during ProtoTeams activities. We use the binary
indicator rather than the mean pair-wise ratings because about 70% of participants gave their group
members the same rating when assessing them.

Of the 990 possible dyads in S1, 202 dyads (20%) interacted through ProtoTeams and 36 dyads
(4%) reported existing social ties. In contrast, out of the 1378 possible dyads in the S9 session, 339
dyads (24%) interacted through ProtoTeams and 190 dyads (14%) had existing social ties. Since the
S9 session took place halfway through the term, these students likely had more time to create social
ties with each other. In both sessions, about a third of existing social ties also interacted with each
other in ProtoTeams.

Looking at the final composition of teams, we see that 24% of S1 dyads compared to 15% of S9
teams met for the first time during the ProtoTeams session. ProtoTeams appears to factor into how
teams form, especially in the session that had fewer existing social ties. To explore this, we ran a
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S1 S9
Estimates (SE) Estimates (SE)
ProtoTeams Interaction 0.61 (0.25)* 0.45 (0.15)
Social Tie 2,57 (0.53)"*  1.20 (0.15)"**
Age Difference -0.13 (0.05)* 0.01 (0.03)
Same Gender 0.67 (0.24)** 0.34 (0.23)
Same Nationality 0.28 (0.24) 0.44 (0.25)

Table 4. Results from logistic regressions on dyad-level data from S1 and S9, where the dependent variable is
whether or not a dyad ends up on the same team. The "Estimates"” reflect the model coefficients for each
variable in the logistic regression (with standard error). Only S1 shows that team dating significantly factored
into team selection. A negative estimate value indicates an inverse relationship. (* = p < 0.05, ** p < 0.01, *** =
p <0.001.)

logistic regression using the dyad features in Table 3 as the independent variables. Whether or not
a dyad ended up in a final project team together served as the dependent variable. Analysis of the
correlation coefficients for the dyad features found no evidence of multicollinearity, meaning the
variables were not linearly related. We ran a separate logistic regressions for S1 and S9 since the
two deployments had different participants and were run at different times in the school year.

The logistic regression analysis for deployment S1, shown in Table 4, suggests that Social Tie,
ProtoTeams Interaction, Same Gender, and Age Similarity all significantly factor into whether
dyads end up on the same team. Among the variables included in the model, Social Tie showed the
greatest effect size on teammate selection (f = 2.57, z = 4.81, p < 0.001). ProtoTeams Interaction
also proved to be a significant variable (f = 0.61, z = 2.35, p < 0.05) which means the team dating
interaction significantly affected teammate selection in S1. Additionally, Same Gender and Age
Difference are also strong predictors of final teams (f = 0.67, z = 2.78, p < 0.01, and f = -0.13, z =
-2.42, p < 0.05, respectively).

In contrast, the logistic regression for S9, seen in Table 4, shows that only Social Tie significantly
predicted final teammate selection (f = 1.20, z = 7.77, p < 0.001). In both sessions, as found in
prior work [30], students often gravitate towards people they already know when forming teams.
However, we see in S1, where only 4% of the dyads report existing social ties, the team dating
activity appears to provide students an opportunity form preliminary social ties that carry over
into team selection.

6 DISCUSSION

ProtoTeams supports team dating activities by leveraging personal mobile devices to enable co-
located audiences to quickly form into small groups, interact, and assess the potential for future
collaboration. An evaluation with 406 students across 8 project-based classes shows how ProtoTeams
supports the design goals of enabling rapid and diverse interactions, creating equitable and engaging
discussions, and gathering timely and informative assessments. Participants gave ProtoTeams an
average rating of 4.3 out of 5 in terms of how much they enjoyed their experience using the system.
While high ratings could indicate a novelty effect, some prior work suggests that novel classroom
systems can have lasting benefits [89].

A number of behaviors and reactions emerged that yielded key insights about formation, inter-
action, and assessment. The symbol-based group formation method was perceived as chaotic, yet
enjoyable. They talked about how ProtoTeams randomly exposed them to peers they would not
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have met otherwise. Groups formed faster each round, as participants learned how to quickly find
peers in a crowd. In terms of supporting interactions, participants appreciated seeing discussion
prompts that probed at team behaviors. They saw the potential for ProtoTeams to go further to
scaffold cooperative activities that truly simulate the experience of working together. In terms
of gathering assessments, in nearly 70% of cases, participants did not discern (provide different
ratings for) their group members, whether due to time constraints, forgetfulness, or the discomfort
of performing assessments right in front of peers. While peer assessments are not necessary for
the core team dating experience, accurate and discerning data would open up the possibility for
recommending teams after team dating, or for more intentionally forming groups during team
dating, rather than randomly.

Differences in each session allowed us to investigate the effects of group size. Smaller groups
formed significantly faster than larger ones. This was not obvious a priori, as large clusters of
peers, in theory, could have made them easier to find. Participants also preferred smaller groups
because they support better discussions. Students reported they were less likely to share and get
to know everyone in groups of four or larger. We observed this in the peer assessments where
participants rated group members higher in smaller groups. While the general insight seems to
be "smaller is better", groups of two have a key disadvantage: peers only get to know one person
per round which means they get exposed to fewer peers in the population. Groups of three seems
to be optimal in terms of forming groups quickly, allowing for many students to mix, supporting
equitable interactive discussions, and being able to discern between peers for potential future
collaboration.

Our dyad analysis of S1 and S9—the only two sessions where teams formed directly after the
ProtoTeams deployment—shows that team-dating interactions can be a significant predictor of
teammate selection, along with known factors, such as existing social ties and same gender [29, 30].
Team dating increases the chance that two participants end up on a team together, especially in
session S1 where peers had fewer existing ties. This shows students value the exposure to new
peers and are willing to commit to longer-term teams based only on a short interaction.

6.1 Limitations

The deployment study provided insights on emergent behaviors and reactions that formed during
co-located team dating. A key limitation is that we do not know how ProtoTeams compares to a
low-tech approach, like paper cards. Hosts could, for example, predetermine groups for each round
and provide paper handouts with discussion prompts and assessment requests. While a paper-based
approach might suffice, ProtoTeams still makes it easier to dynamically assign groups and to collect
assessment data with no prior knowledge of the audience. Further research would be needed to
validate ProtoTeams compared to other team-dating approaches, and to understand the utility of
team dating compared to other methods for team formation, such as criteria-based approaches [56].

Our low-fidelity prototypes and deployments surfaced a number of socio-technical challenges
that are common when deploying groupware [32, 33]. For example, students connected to the
Internet using the private university network, which occasionally created bandwidth issues. If
even just one participant must wait for pages to load, it could negatively impact the session for all
participants. Likewise, individuals or groups may simply move at a slower pace than other groups.
To mitigate pacing issues, ProtoTeams allows groups to advance to the interaction phase without
waiting for other groups. The host can also manually advance the experience on all devices, which
essentially allows slower individuals/groups to sync up with the rest of the audience. More research
is needed to understand emergent socio-technical challenges that could arise in diverse settings
and with different audiences.
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Finally, this paper opportunistically explored research questions related to group size and team-
mate selection. We performed these analyses on a subset of the overall data and we did not tightly
control for all potential confounding factors. For example, our regression model uncovers factors
that predict two members will end up on the same team together, building on prior literature
[53, 54]. However, teammate selection is not just a dyadic process [54]. Choosing to team-up with
another person may not be not independent of decisions to team-up with other participants. There
could also be any number of hidden structural patterns [39, 40], that also predict teammate selection.
While our dyad analysis provides a crude first-pass indicator of significant factors, future work
could explore more sophisticated network analysis methods [41, 44]. Furthermore, our analysis
focused on the immediate affect on team formation, not team performance [85, 86]. Future work
could focus on whether co-located team dating leads to better collaborations in the longer term.

6.2 Future Work

This paper offers a preliminary study of how technology can mediate team dating in co-located set-
tings. Further studies are needed to carefully vary and measure the effects of group size, interaction
length, frequency of interaction, activity types, and different formation techniques (i.e., random or
deliberate) to uncover effective conditions for team dating.

Another key direction is to explore team dating in different contexts, such as hackathons, civic
workshops, or orientation meetings where participants need to meet and interact with new people.
This raises the issue of investigating the effects of different audience demographics—such as the
number of existing social ties. Beyond these specific science directions, we offer a number of angles
for future design and development.

6.2.1 Minimize friction to support on-the-spot participation. ProtoTeams supports co-located group
activities with minimal preparation from hosts and participants. By leveraging personal mobile
phones, classroom displays, and wireless networks, ProtoTeams side steps some issues around
adopting new classroom technologies. We did not require students to obtain additional hardware,
such as clickers [51], but we did have to loan out spare phones to about 1% of study participants.
While the "digital divide" affects each community differently [52, 91], hosts should not assume that
everyone has a device. Future work on technology-mediated team dating might explore how to
assure everyone can participate, even with a shortage of devices.

Not only does ProtoTeams build on existing infrastructure, it requires no prior information
information about participants. This means that hosts can launch ProtoTeams and create a rich
social experience for an audience with little to no upfront planning. Participants do not need to fill
out a survey ahead of time (students did fill out a pre-survey for this paper, but only for research
purposes). While audience details are often available in classroom settings, we imagine a wide
range of use cases where hosts might want to run ProtoTeams with no information about who or
how many people are present in the audience.

Despite this ability to walk up and participate, we anticipate a number of issues that could hinder
equitable participation. For example, in our pilot testing, we observed how participants, for one
reason or another, would often arrive late or leave a session early. We designed flexibility into
ProtoTeams by always showing the join URL on the shared display and allowing newcomers to
jump in mid-activity. Similarly, when and if participants leave a session early, they can be removed
from the session (either by hosts, other participants, or the individual can indicate their status) so
they do not get assigned to groups in subsequent rounds.

Before using ProtoTeams, hosts need to consider the cultural practices and social norms of their
audience. It may not be appropriate for all settings and audiences to ask strangers to mix with each
other. Even when most audience members seem keen, there may be individual participants who
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experience socio-emotional stress, whether due to peer pressure [72], social anxiety [75], physical
impairments [7], or any number of accessibly issues.

6.2.2 Simulate team cooperation scenarios. ProtoTeams quickly organizes participants into small
groups and offers different types of discussion prompts (i.e., icebreaker, ideation, and team-building).
While this was helpful for understanding other group members’ personalities and preferences, our
study participants pined for group activities that realistically simulate team conditions. Simple
discussion prompts represent only the tip of the iceberg for the kinds of co-located group activities
that could be supported through mobile devices. Imagine activities that ask participants to cooper-
atively solve a puzzle [93], make sense of data [67], improvise [25], or create an artifact [57]. In
theory, these more constructive activities promote deeper learning [16, 78, 79] and lead to better
insights on potential teammates [19].

Future work might explore designs for new kinds of cooperative activities that build on the
affordances of mobile devices [23, 42, 82], while also balancing for time constraints. For the sake
of both learning and forming teams, hosts will need to consider the trade-off between providing
more time each round to foster deeper relationships and offering more (but shorter) rounds so that
participants meet more people.

6.2.3  Provide real-time session data to support facilitation. Managing a large in-person audience
can be daunting, especially when coordinating team dating. The audience moves around, and the
host often has to shout verbal instructions so that participants can hear amidst the chatter. While
ProtoTeams supports certain aspects of facilitation, we see many opportunities to provide better
tools for hosts. During a live session, the facilitator interface could provide real-time data to inform
decisions, such as when to advance the action for all groups, whether to intervene for problematic
groups or individuals, or how to match people in subsequent rounds of team dating.

The interface could also provide post-session insights, such as understanding which prompts
triggered the most fruitful discussion among participants, or assessing which groups effectively
balance participation among members [1, 9]. Several participants mentioned the desire to take notes
on group members after each round. Such information could help support team formation algorithms
that try to optimize for sentiment, pair-wise ratings, skill balance, and personal characteristics.
Since students prefer agency over team formation [45], this information could also be useful for
self-forming teams where individuals need to recall their experiences during team dating.

7 CONCLUSION

Researchers have proposed team dating, a series of rapid small-group interactions to help individuals
gather tacit knowledge about the potential of working with others in the future. This approach can
be difficult to manage for large, physically co-located audiences. This paper presents ProtoTeams, a
system that leverages personal mobile devices, and other existing infrastructure, to organize people
to quickly form groups, engage in discussion, and assess peers as potential future teammates. We
deployed ProtoTeams in eight different project-based classes with 406 participants to understand the
dynamics of co-located team dating, including whether and how it influences teammate selection.
We found that ProtoTeams enables small groups to form rapidly (60 seconds on average), and faster
with each round of practice. Participants enjoyed the group forming aspect where they find others
based on colored shapes and interacted with peers they would not have otherwise. Our analysis
provides preliminary evidence that three-person groups are most effective for co-located team
dating. We also found that co-located team dating can affect teammate selection for longer-term
projects, especially for audiences where there are fewer existing social ties.
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