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The field of Computer Supported CooperativeWork (CSCW) has an enduring interest in studying and designing
technologies that bring people together in partnerships, teams, crowds, communities, and other collectives.
As the technologies enabling group formation have evolved, so too have the guiding questions pursued by
CSCW scholars. This review outlines the trajectory of scholarship on group formation with an eye towards the
most pressing future questions in this area. To understand how CSCW researchers have studied technology-
enabled group formation, we systematically review articles published at CSCW from 1992 to 2018. Exploring
more than 2,000 potentially relevant works, we identified 35 focused on technologies and group formation.
Content coding and thematic analysis revealed four periods and six themes in the study of online group
formation. These themes include: group composition, self-presentation, assembly mechanisms, recruitment,
organizing structures, and group culture. Quo vadis? Based on our review, we offer recommendations for the
next generation of CSCW scholarship seeking to understand and enable collectives joining together online.
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1 INTRODUCTION
Research on how groups emerge through collaborative technologies has been evolving in CSCW
over the past 25 years. Since the creation of CSCW in 1984, scholars have been investigating how
technologies affect groups of different scales: from small bounded teams sharing an office in the
1990s, to modern-day crowds who contribute to the creation of a collective product while working
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from across the globe. Online social platforms enabled the emergence of online communities in
the 2000s, and ultimately, large-scale collaborative networks of crowds ten years later. Historically,
CSCW scholars have drawn on multiple disciplines to understand the nature of work performed by
technologically-enabled groups [114].
One central aspect of groups is their formation, which refers to the mechanisms and processes

explaining how and why groups form. As an example, understanding how users search for and
evaluate potential partners to work with, or which online communities to join, are questions
of group formation [33, 124]. Whether groups involve relatively small well-bounded teams or
large-scale crowd worker communities, there is a basic need to understand how technologies and
organizing intersect in the formation of groups. The expression, “joining together online,” has
evolved considerably since 1984, brought on by rapid developments in computing. While there is a
vibrant body of CSCW literature reviews and conceptual models that focus on groups interacting
with technologies [68, 93, 113, 114, 119], studies on group formation and the role of technologies
have not been synthesized comprehensively. That is, what aspects of group formation have been
examined by CSCW scholars over the past 25 years? Given the importance of the topic of group
formation and the rapid evolution of technologies, a comprehensive review of CSCW scholarship
on group formation is needed. Such a review synthesizes current work aimed at understanding
how group formation is enabled by collaborative technologies and traces the trajectory forward
[48, 63, 109].

In this paper, we systematically review the CSCW literature on group formation to take stock of
what we know and identify opportunities for future research. Our systematic review of the ACM
conference proceedings of Computer Supported Cooperative Work (CSCW) spans 1992-2018. We
screened more than 2,000 articles returned in response to search queries using the terms group, team,
assembly, and formation. After closely reviewing more than 150 articles, we identified 35 focusing
on technologies, mechanisms, processes, and user behaviors associated with group formation.
We first classified the nature of this research, and then identified four periods in the nature of
CSCW scholarship on group formation. Lastly, we conducted a thematic analysis of these papers,
identifying six core themes in the study of group formation.

The kinds of questions posed about group formation have evolved over the past 25 years. In the
1990s, CSCW articles on group formation focused on how small intact groups could be connected.
These papers focused mostly on technology and less on social processes. This technological focus
gave way to online groups and communities in the mid to late 2000s, and then on to crowds around
2013. The next shift studied group formation in crowd-sourced groups, and the consequences of
how groups form online for their performance. Our thematic analysis reveals six enduring themes
about group formation: (1) how the composition of the group affects group outcomes; (2) how
users and groups self-present on collaborative platforms; (3) group recruitment, or the factors that
influence individuals’ decision to join pre-existing groups or to start a new group; (4) the assembly
mechanisms by which groups are created; (5) the organizing structures in which groups form and
the ways existing structures affect the formation of groups; and (6) the culture of groups.
Based on our results and inspired by previous CSCW models, we map the different contexts

in which groups form, exemplary supporting technologies in each context, and an intersecting
dimension characterizing a core distinction in the group formation literature: personal agency.
CSCW work on group formation differs in the conceptualization of personal agency. For example,
whereas some group formation research explores technologies designed to increase personal
agency by allowing individuals to form groups organically with wider sets of prospective members,
other papers explore technologies that reduce agency, deploying algorithms to assign membership.
Taking stock of where we have been, and where we are, is useful in suggesting where we should go
next. For instance, despite the increasing number of technologies bringing people together, CSCW
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scholarship has placed more emphasis on describing what happens after groups form online, with
less attention paid to how, why, and when they form.
This review is organized as follows. The next section provides a definition of group formation

and a historical overview of the major lines of inquiry about groups posed by CSCW scholars. We
next explain the shifts in research over time and themes explored by these works. Finally, we build
on these shifts and themes to encourage the next wave of CSCW scholarship to consider how, why,
and when groups form, as well as the outcomes associated with group formation processes.

2 THEORETICAL BACKGROUND
The topic of group formation has been an important one in multiple adjacent fields. For example,
scholars in organizational behavior, social and organizational psychology, and communication have
studied the human tendencies that shape and constrain group formation. Group formation research
within CSCW explores human tendencies to form groups as they are intertwined with technology.
As the field has matured, the scope of group formation research has expanded. Whereas the focus
was initially on technologies that support existing teams, it has evolved into technologies that
assemble groups online, that could not otherwise exist. We begin by reviewing existing definitions
of group formation and perspectives on groups at CSCW.

2.1 Defining Group Formation
Group formation describes the process of identifying prospective members and bringing them
together to collaborate [38]. Informed by the group’s purpose, location, network structure, hierarchy,
norms, and level of identity [108], formation mechanisms allow us to understand who works
together, how well they work together, and how productive they are [71, 116]. Group formation
mechanisms are affected by technologies that channel how potential members can be searched,
recognized, selected, invited, or otherwise incorporated into a group. Furthermore, groups often
form differently depending on their goals. For example, a team could search for specific members
with the skills needed to solve a particular problem [6], or an online community might invite users
who share similar characteristics to join [95]. Research on group formation varies in the degree to
which technologies enable or bypass personal agency. Some research studies the ways technologies
enable groups to form themselves; others study the ways groups can be formed top-down by a
manager or other gate-keeper, and still others, how they can be formed by algorithmic assignment
[10]. Furthermore, group formation depends on the information available about the members
and their objectives [115]. Groups can be configured to achieve the right combination of skills,
demographic attributes, knowledge, and social networks.

In studying group formation, scholars have used related terms, such as assembly, configuration,
design, and development as descriptors [10]. These terms are often associated with group composition,
a related topic, concerned with how the combination of members’ characteristics and attributes
affect group processes and outcomes [15, 70]. Group formation differs from group composition in
that the former describes the organizing processes through which groups come together, whereas
the latter describes the attributes of group members [117]. Group formation often sets in motion
the composition of online groups.
Group formation has been examined from multiple disciplinary perspectives. Psychologists

have long been interested in how groups socialize newcomers to their goals, norms, and status
hierarchies. For example, Tuckman’s [107] oft-cited linear progression model characterizes the
forming, storming, norming, and performing stages groups follow in order to regularize member
interactions. Moreland [82] elaborates group formation as the process of “social integration,” defined
by creating or strengthening the bonds among people. Kozlowski and Bell describe the critical role
of group formation in establishing a meaningful boundary [60]. A group does not gain legitimacy
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and meaning to its members until all members have accepted their respective roles. Sociologists
study the “social processes” involved in individual and organizational decision-making behaviors
[10]. Organizational scholars [43] have linked individuals’ basic need for predictability to their
choices of whom to work with.

From a computational perspective, scholars explore how the social-technological infrastructures
influence user decisions and experiences as they assemble into groups. For example, a human-
computer interaction article analyzed how different group formation criteria affected users’ expec-
tations [46]. Flash teams and flash organizations are two examples of grouping technologies that
take advantage of expert users and consider the organizational hierarchical structures required to
coordinate projects [96, 110]. Another work explored how computational systems can automatize
group formation processes by considering the users, tasks, resources, and requirements needed to
assemble groups [5]. More sophisticated techniques leverage machine learning and computational
augmentation to shift group norms, hierarchies, composition, and member assessment [111, 122].
Furthermore, team formation systems have gained ground by considering each individuals’ skills, or
human capital, and also their social capital which consists of previous relationships and previous
experiences working together [4, 33]. A group assembly approach considers individuals as com-
ponent parts, and the challenge, to find the best combination of parts needed to optimize group
output. This mechanistic approach is efficient, but fails to incorporate the role of motivational and
social processes [115].

2.2 Research of Groups in CSCW
CSCW was conceived in 1984 as an “effort by technologists to learn from economists, social
psychologists, anthropologists, organizational theorists, educators, and anyone else who could
shed light on group activity” [35, p. 19]. Personal computers and workstations started showing up
in work environments and eventually became ubiquitous. The widespread adoption of computer
technologies raised new opportunities and challenges for the workforce. To this end, CSCW,
as a community, has aimed to design and understand collaborative technologies for supporting
groups. The major premise underlying the study and development of these technologies was the
coordination of activities and people across time and space [47], and, at the same time, the goal
of ensuring that prospective users would have an appropriate understanding of their use as a
collective tool [90].
It was not until after some CSCW conferences were held that scholars started questioning the

differences between analyzing technological components, such as the devices, interfaces, and
ontologies used, and the necessary elements for supporting cooperative work through computa-
tional systems [30]. In 1994, Grudin introduced a taxonomy for linking work-oriented technologies
with user populations [35]. Using a concentric model comprised of four rings, Grudin places the
individual at the center and, moving from the inner ring to the outermost ring, increases in scale
and organizational structure of small groups, projects, and, finally, to organizations. In doing so,
this model distinguishes CSCW and related disciplines, such as human-computer interaction and
information studies. This conceptualization not only enabled a better understanding of technologies
for small groups, projects or organizations, but it also invited CSCW scholars to consider a broader
range of coordinated activities among systems with a varying number of users and organizational
structures.

Despite interdisciplinary efforts, early empirical work examining technology and collaboration in
groups was criticized as being “meager, and, unsystematic in coverage of all of the relevant factors
and their interplay” [78]. Most of the CSCW research targeted group processes from a technological
vantage point rather than comprehending the social and learning aspects behind these processes,
such as group cohesion, social identification, leadership, or trust [103]. The technology formed
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the image, whereas the group was often in the shadow and slightly out of focus. Focusing on
the technology advanced our understanding of how systems mediate user behaviors such as the
awareness of other members [29], multi-tasking [89], and communication [12, 31]. Other CSCW
scholars brought forth new conceptual models articulating the social dimensions in conjunction
with the technological aspects, such as the kinds of contextual information available for users in
systems, structural, social, or organizational, [30], the support and access mechanisms necessary
for allowing users to work together [17], and the degree of collaboration enabled through these
systems [51].
As technologies were advancing and providing large-scale and long-term infrastructures, the

goals of CSCW expanded beyond a focus on collaboration in small groups. New studies examined the
use of systems to support group work carried out by departments, business units, and organizations.
Yet, scholars still were mostly focused on the technical dimensions, group effectiveness, and
tangible outcomes of these systems. Pinelle and Grudin [93] discovered in their 1990-98 CSCW
literature review that almost one-third of groupware systems were not formally evaluated and
that only about 25% of those were evaluated in naturalistic settings affording a richer perspective
on motivational and social processes commencing among groups “in the wild.” It became evident
that the design of computational models and systems may be missing important social dimensions
[101]. In 1999, Ackerman made the distinction of what process can be socially supported and what
technically is possible to support, where several of the assumptions and mechanisms provided by
those collaborative systems lacked the flexibility of social life [2].

2.2.1 Moving to Social Systems. After the attention devoted to small groups and groupware systems,
the CSCW community embraced other kinds of collectives that were adopting technologies for
supporting their activities. Around 1992, people and organizations began using the Internet and
the World Wide Web. By taking advantage of this unprecedented level of digital connectivity,
systems and software started to become more social. In a special issue of Communications of the
ACM, Schuler’s study [102] described how software was establishing social relations at a distance
and modifying existing social patterns. He defined social computing as “any type of computing
application in which software serves as an intermediary or a focus for a social relation.” Essentially,
these discussions brought social processes more clearly into focus inspiring what would be the next
generation of software for groups. Digital platforms were able to connect people and enable them to
interact in ways that improve their group awareness and support their decision-making processes.
CSCW researchers started conducting observational and empirical studies in social networking sites
[28, 64], virtual offices [37, 104], peer-to-peer systems [91], online communities [49], collaborative
and people recommender systems [41, 77], blogs [3, 87], wikis [57], collaborative environments
[26], and online gaming platforms [19, 27, 112]. Although these studies and technologies explored
more social aspects of groups than did those published previously, the unit of analysis was rather
narrow. The focus was mostly on users’ interactions at the individual level with their respective
groups, rather than focusing on those groups and their participation within online spaces [103,
p. 201:1].

2.2.2 The Model of Coordinated Action. In 2015, a new CSCW framework emerged considering the
new technological affordances introduced by these large-scale groups. Lee and Paine proposed the
Model of Coordinated Action (MoCA), which classifies collaborative systems according to seven
dimensions built upon previous CSCW models [68]. Inspired by the Johansen’s matrix [47] and
Grudin’s taxonomy [35], Lee and Paine adapted the dimensions of time to synchronicity, place
physical distribution, and work-level scale. Additionally, they introduced the number of communities
of practice as an important dimension to measure a platform’s diverse user base. This dimension
gathers individuals, groups, or networks that share specific cultures, backgrounds, perspectives.
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Then, planned permanence (from short-term to long-term) and turnover (from low to high) crystallize
the arrival, continuity, and departure of users. These last two dimensions not only evaluate the
local and temporal presence of group members, but also consider how cooperative systems manage
inclusion, maintenance, and removal of individuals. For example, systems must consider how to
manage the planning of member coordination, and how this will affect the performance of the group.
This framework offers a systematic method to classify systems according to the social processes
involved in group formation. However, as [114] pointed out, operationalizing these dimensions
as continuous metrics can be problematic. Group sizes, cultures, and membership attributes are
highly contextual, specific to each case, and users can adapt these systems according to their group
needs. For example, users on a crowdsourcing system can be assembled into expert-novice dyads
or scale up to large groups consisting of thousands of novices and experts working together [80].

2.2.3 Crowdsourcing Systems. In the early 2010s, CSCW scholars started paying attention to
crowdsourcing systems and how large-scale tasks were performed by crowds [58]. These socio-
technical infrastructures decomposed tasks into workflows which are executed by other users,
called crowd workers, representing a mix of novices, experts, and algorithms. Inspired by Taylorism
ideas and distributed computing, individuals are assigned to different roles according to their
expertise, availability, and incentives. These advanced systems are highly supported by algorithms
and digital tools that enable requesters to find workers to perform their tasks, and the mechanisms
for generating incentives, payments, and deliverables. With collocated workgroups, tasks are
usually assigned to workers via a manager, this framework hands over the management of tasks,
interactions between workers, resources, and deliverables to the computing platform. Because
of these architectural decisions, the collectives assembled by crowdsourcing platforms tend to
be short-term, project-driven, and their communication constrained by platform design. Users
are recruited for specific tasks, and then upon completion of the task, the group is dissolved.
Studies have reported issues of poor coordination, lack of support, and lack of social identification
with the group, which may diminish the group’s productivity [34, 65, 83]. In response to these
shortcomings, CSCW studies were shifting the perspective on these platforms to the whole being
greater than the sum of its parts [11, 123]. New crowdsourcing techniques have been implemented
to nurture and support constructive social dynamics [56, 100]. For example, crowd guilds enable
interdependencies between workers [118] by replacing individual’s pay rates with peer assessments,
emulating reputation and social evaluation processes in these socio-technical platforms.

2.2.4 Focus on Large Social Systems. A more recent line of research systematized the CSCW
literature of the past 25 years. Wallace, Oji, and Anslow [114] reviewed articles published at CSCW
from 1990 to 2015, and analyzed publications across four classification schemes to characterize
CSCW work. They found the scope of CSCW investigation has expanded from small groups to
large social systems during the past two decades. Their main results also show that CSCW research
has increased in descriptive studies that analyze existing users or tasks, decreased in explanatory
and systems research that develops theories or proposes novel systems, and a lack of bibliographic
research that synthesizes CSCW findings. Similarly, Seering and colleagues [103] found that most
CSCW theoretical and methodological research has focused on individuals as the unit of analysis,
rather than focusing specifically on groups and their participation within online spaces. Based
on Social Identity perspectives, which explains how people organize themselves into and within
groups, they provide a guide for future CSCW research. They identify five potential research
domains: self-presentation, social support, collaboration, misbehavior, and leadership in online
communities. However, group formation is not discussed in this systematic review. Moreover, these
two systematic reviews reveal how group formation mechanisms behind these collectives have not
been fully explored; that is, who, how, and why people are coming together online [92].
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3 RESEARCH QUESTION
Though the CSCW community has certainly delved into complex social and cultural barriers in
the use of technology by groups [114], there is still much to be learned about the earliest stage
of a group’s life cycle and how online social collectives emerge. This has two main implications.
First, technologies are shaping, moderating, and influencing the way people are brought together.
With the increasing adoption of online systems, there is a desire to assemble new kinds of groups,
spontaneous or long-standing, with a shared purpose or simply shared identity [53, 94, 97]. Group
formation may be even more important to nascent groups forming online, and lacking deep prior
relationships, and so this topic is especially critical to the CSCW community.

Second, the factors that explain users’ decisions during the group assembly stage are not particu-
larly well understood. The work on groups conducted in the past decade has focused mostly on
group composition (i.e., the mix of people in the group), and less so on formation. Composition
research reveals factors that lead to success, but how do these factors come about during the
formation stage, and how do technologies shape behavior when forming groups [23, 36]? Orga-
nizational studies find group formation affects performance by determining group composition
and setting early norms in motion [15, 74, 82]. However, designing collaborative systems for group
formation requires us to bring both the technology and social processes clearly into focus. Given
this motivation, we conduct a scoping review to answer the following research question:

RQ. How has group formation been addressed by CSCW researchers?

4 METHOD
To answer this research question, we followed a scoping review methodology, a highly referenced
method in the health science field [7, 69, 88, 106], and used the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) guidelines to report the methods and results
[81]. Scoping reviews are used to map literature in a specific area of research or field to identify
gaps in the research may lie [7, p. 2]. Scoping reviews have a number of advantages: they are
transparent, comprehensive, less prone to bias, and easier to reproduce the detailed information
reported about each step of the review and how it is conducted. PRISMA commences in four stages:
Identification, Screening, Eligibility, and Inclusion. We tabulated articles in a shared spreadsheet,
capturing metadata such as publication year, ACM ID, abstract, and keywords. Once the metadata
was recorded, the authorship information was hidden to avoid any potential bias during the coding
phase.

4.1 Eligibility Criteria: Inclusion and Exclusion of Articles
Our review includes all CSCW articles that refer to the formation of groups. Articles were eligible
for inclusion if they described, analyzed, or elaborated technologies, constructs, or mechanisms
involved in searching for, selecting, and incorporating members into a group. We included articles
that experimented with different group compositions, or where the research questions considered
the processes or consequences of adding, modifying, or removing team members. We excluded
articles that did not study some aspect of group formation. Articles that developed or analyzed
technologies to support existing groups did not meet the inclusion criteria because they did not
study the formation of groups or technologies that support group formation.

4.2 Search Strategy and Data Sources
We conducted the first step “Identification” by using the ACM Digital Library. We searched for
articles on group formation published in the CSCW conference. Since CSCW switched format from
publishing conference proceedings to a journal in 2017, we searched in the CSCW proceedings from
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1990 to 2017 and the Proceedings of the ACM on Human-Computer Interaction (PACMHCI) from
2017 to 2018 [52]. We first performed several searches to assess the volume of potentially relevant
studies according to the eligibility criteria. We built and identified keywords and search terms
from our research question, theoretical background, and discussions [106, p. 215]. After several
iterations, our final set of searches included combinations of the word “group” with “assembly” or
“formation”, and the word “team” with “assembly” or “formation”. This search strategy also allowed
us to identify articles with phrases such as “forming groups,” “assembling teams,” and related terms
such as “teamwork”. After defining these four search queries, we conducted each query on the
ACM Digital Library and exported the results to a CSV file. The four files were merged into a single
CSV file and duplicates were removed using the article IDs.

Following [114]’s search strategy, we excluded the Companion and Extended Abstracts publica-
tions to maintain consistency between literature reviews and to ensure that our review included
work in advanced research stages. To ensure reproducibility, a member of our research group, who
was not a co-author, peer-reviewed the search strategy using another computer and following the
Peer Review of Electronic Search Strategies (PRESS) checklist [78].

4.3 Article Selection
As preparation for the “Screening” phase, two of the researchers calibrated the screening form
independently with a random sample of 50 articles. We quantified the agreement between these
researchers using the Kappa statistic [66]. Once the researchers achieved a consistent article
selection (κ ≥ 0.8), they proceeded to screen articles for inclusion through a three-stage process.
First, one researcher reviewed the retrieved articles’ titles and keywords (i.e., level-one screening).
Articles whose titles or keywords met the eligibility criteria were retained. Next, in the level-two
screening, the two researchers independently performed a second review including the articles’
titles and keywords, and also the abstracts. If the researcher considered the article eligible, he/she
coded it as 1. Otherwise, as 0. The two researchers then compared their lists and resolved any
disagreements with discussion and consensus. Once rater agreement on inclusionwas high (κ ≥ 0.8),
the two researchers started the full-text article review (i.e., “Eligibility” phase). In a first-cycle
of revisions, the two researchers classified each article independently as “include,” “unclear,” or
“exclude” to determine whether they met the inclusion criteria. Articles that were classified in the
first two categories were reviewed independently in a second-cycle by each author. Final eligibility
disagreements were resolved by consensus or arbitration. Once consistent article selection was
achieved (κ ≥ 0.8), the two researchers moved onto the data extraction and synthesis stage.

4.4 Data Extraction and Synthesis
The two reviewers independently extracted data from all included citations using a pre-designed
electronic form that was pilot tested using a random sample of 10 citations. Once data were
consistently abstracted (κ ≥ 0.8), reviewers proceeded with full data extraction. Based on the
categories provided by [35, 114], we extracted data pertained to: (1) research type (e.g., design
and evaluation, descriptive, explanatory, bibliographic, not empirical); (2) evaluation type (e.g.,
field experiment, field and case studies, laboratory experiments); (3) evaluation methodology (e.g.,
quantitative, qualitative, mixed-methods); and (4) focus level (e.g., individual, small group, project,
organization). The researchers also included terms used to refer to group formation, open notes,
and memos. We managed and analyzed these data using Google Forms and Google Spreadsheets.

After the two researchers completed the full data extraction, they met and discussed their main
results. To illustrate the evolution of group formation research at the conference over time, the two
researchers plotted each article and a one-sentence summary by year on a timeline. The researchers
then created categories based on the main shifts that emerged from plotting articles and their

Proc. ACM Hum.-Comput. Interact., Vol. 3, No. CSCW, Article 148. Publication date: November 2019.



Joining Together Online 148:9

respective summary sentences. To summarize and integrate the articles’ findings across the corpus,
we use thematic analysis [18]. One of the researchers developed an open and iterative coding
scheme, and then classified articles into this scheme. This process continued iteratively until a final
thematic codeset was established. From these multiple rounds of coding, the researcher identified
two theme levels, where the main level’s themes encapsulate concepts of the second level. Since
codes were not mutually exclusive (i.e., articles could contain multiple distinct themes), reliability
was measured using Krippendorff’s alpha for each subtheme [62]. To ensure that the themes coded
by the first researcher were reliable and exhaustive, the second researcher independently coded
the selected papers following researcher 1’s coding scheme until they achieved satisfactory levels
of agreement for each theme (α ≥ 0.5) [8]. Discrepancies were resolved by discussion and the
researchers reached a consensus on the final classification of papers.

5 RESULTS
The procedures searches identified 2,292 unique articles that were screened for inclusion, from
which 127 full-text articles were retrieved for further assessment. From these articles, 35 were
included in the final review (Figure 1). These articles addressed technologies, mechanisms, processes,
and users behaviors behind group formation. The most common reason articles were excluded
in the eligibility stage was that they did not focus on group formation and/or group assembly. 92
articles passed through the screening stage but were not included as they did not focus on group
formation. Many of these that did not focus on group formation developed technologies to support
group interaction, observed existing groups performing an experimental task, or examined factors
(other than group formation) affecting group outcomes.

5.1 Description of the Included Articles
Table 1 provides a description of the included articles. The majority of the articles were published
from 2010 onwards (68.57%), with very few papers published prior to 2000 (5.71%). Most articles
report exploratory research (40%), followed by descriptive research (22.86%). Excluding bibliographic
articles, most articles reported field and case studies (67.86%), followed in prevalence by reports of
laboratory (25%) and field experiments (7.14%). From the papers in which hypotheses or systems
were evaluated, 35.71% were quantitative, 32.14% were qualitative, and 32.14% used mixed-methods.
Regarding the focal level, most of these papers examined small groups (42.86%) or projects (28.57%).

5.2 Group Formation Periods
We discovered meaningful shifts in the nature of CSCW scholarship on group formation over
time. Reviewing these papers in order of publication suggested four periods, noted in Figure 2 that
depicts a timeline from 1990 and 2018.

5.2.1 Period #1: Groups Interacting with Technologies. The first period is highlighted by three
articles from the years 1992 and 2004. As indicated by the small number of papers, group formation
was not yet a central topic at CSCW. Groupware gained a lot of attention from CSCW scholars. In
this work, groups were seen as fixed entities “interacting with technologies” [30]. Two panels held
between 1992 and 2004 advocated for future work that explores the social processes involved in
group formation [14, 78]. This represented a call to advance understanding of the social processes
needed by groups in order to join together and work together effectively. We labeled this period
“groups interacting with technologies,” borrowing the phrase and framing from McGrath’s early
CSCW panel.

5.2.2 Period #2: Enabling Online Groups and Communities. The second period started in the 2000s.
As was described in the background section, socio-technological infrastructure started becoming
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Fig. 1. PRISMA Flow Diagram for this study. It presents the details of the article selection process.

more social enabling users to find dynamic ways to build online groups and communities. Some
papers described different aspects and mechanisms that could be used to assemble groups. For
example, one paper introduced a recommender system in order to find experts inside the company
[77], another article tested how group structures affected their coordination [42], and another tested
pairing individuals for specific tasks [80]. Social networking sites [61, 94], wikis [76, 105], software
development platforms [75], virtual worlds [16], and online games [13, 86] are some examples of
collaboration spaces that enabled users to meet, interact, and share with others. CSCW scholarship
moved from the strong focus on how intact groups “interact with technologies” to a focus on how
technologies could enable the formation and nucleation of groups. The papers tended how group
formation was driven by users’ characteristics and behaviors (e.g., gaining social capital, improving
self-presentation, and impression), as well as the emergence of larger and virtual social structures;
the latter being represented in Figure 2.

5.2.3 Period #3: Enabling Crowds. One of the most cited CSCW articles in our corpus belongs to
this period. “The Future of Crowd Work” [58] details a new socio-technical infrastructure where
large-scale tasks are requested by users on a crowd work platform. The task is then decomposed
into workflows which are executed by other users, called crowd workers, comprised of novices,
experts, and algorithms. In crowds, group formation is simplified to assigning skilled workers to
micro-tasks. Therefore, several of the papers in this review explore the relationships between these
virtual workers and their work environments and describe the social obstacles and barriers that
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Characteristic Number Percentage

Years of Publication
1990-1999 2 5.71%
2000-2010 9 25.71%
2010-current 24 68.57%

Research Type
Bibliographic 6 17.14%
Descriptive 8 22.86%
Design and Evaluation 6 17.14%
Explanatory 14 40.00%
Not Empirical 1 2.86%

Evaluation Type
Field and Case Studies 19 67.86%
Field Experiment 2 7.14%
Laboratory Experiments 7 25.00%

Evaluation Methodology
Mixed-Methods 9 32.14%
Qualitative 9 32.14%
Quantitative 10 35.71%

Focal Level
Individual 4 11.43%
Organization 6 17.14%
Project 10 28.57%
Small Group 15 42.86%

Table 1. Characteristics of included articles

users face when collaborating [34, 85]. In this period, there was a shift in how group formation
was viewed. Whereas previous studies focused on how to make support or fit small groups with
technologies, and then how to assemble small groups into larger communities. In this period, the
focus was on how groups could be nucleated into crowds from larger communities.

5.2.4 Period #4: The Renaissance of Small Groups. The most recent period is marked by a return
to forming small interacting teams, though, now from a larger collective. As the socialization
problem and lack of interaction in collaborative platforms became evident, the CSCW community
started discussing how collaborative platforms could support group performance and effectiveness
matching social needs with technological affordances. One exemplary article emphasized the
relevance of group formation and its consequences on the group performance [39]. Two papers
studied how collective intelligence is able to predict team performance and group satisfaction
[22, 55]. Other articles experimented with different strategies for assembling groups: based on team
dating [73], familiarity [99], community deliberation processes [117], merging existing groups [54],
and member rotation among teams to increase creativity [98].

5.3 Thematic Analysis
We identified six main themes present in the articles reviewed in this study, namely, group composi-
tion, self-presentation of users and groups, recruitment mechanisms, assembly mechanisms, organizing
structures, and group culture. In the following subsections, we detail the main distinctions between
these topics and basic descriptive statistics of their prevalence. A summary of these results can be
found in Table 2.
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Fig. 2. The evolution of group formation research in CSCW.

5.3.1 Theme #1: Group Composition. The first theme describes how the combination of members’
personal characteristics and interpersonal relationships affect group processes and outcomes [22, 70].
Papers on group composition have explored the effects of group members’ similarity (10 articles),
prior familiarity (9 articles), networks (7 articles), personality traits (2 articles), and group size (2
articles).
The first sub-theme is similarity, including papers that apply homophily theory to group for-

mation [21, 79]. Across a variety of contexts, CSCW papers have demonstrated that “like attracts
like.” Individuals are more likely to work with those who are similar to themselves. This has been
found in papers exploring academic collaborations [40, 44], World of Warcraft teams [13], and other
studies on video game platforms that confirm users can both benefit from and prefer similarity
between group members [16, 55].
The second sub-theme is familiarity, including papers that explore the role of prior relation-

ships on group formation. These studies find that while technologies open up the possibility of
collaborating with those who are near and far, people often use technologies to form groups with
those whom they already know. An exemplar finding is that member familiarity mitigates the
otherwise negative effects of distance on performance [24]. Another study on familiarity is [99],
which describes the design of Huddler, a system to match people based on a familiarity metric.

The third sub-theme is networks. These papers explore the role of network positions and structures
in group formation. For example, [42] examined flat organizational hierarchies in collocated and
distributed teams, finding flatter organizational hierarchies provided smoother collaboration in
collocated teams, but not for distributed teams. Additionally, [98] Hive system supports better
creativity in teams by rotating users through different groups at appropriate times using an
algorithm.
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The fourth sub-theme, personality traits, includes articles that are concerned with the effects
of assembling groups with conflicting personality traits as well as trying to find combinations of
traits that benefit outcomes. An exemplary article for this subcategory is [72] in which the authors
examine the effects of personality compatibility in crowd teams on performance and individual
perceptions. The other paper in this thematic category is by [86] on how players collaborate
in World of Warcraft. This study reports issues of work style and personality play a role in
successful collaborations. The authors suggest World of Warcraft gives people a chance to engage
in lightweight collaborations and then assess whether they wish to continue the relationship based
on early interactions.
The fifth sub-theme, group size, includes articles investigating the effects of group size and

membership rules as they relate to group formation. For example, in a study on access rights to
group membership, [38] found that users should be able to form groups and adapt access rights
when they deem necessary; thus, allowing the founding user to preemptively decide group size.

5.3.2 Theme #2: Self Presentation. The second thematic category is self-presentation. These papers
describe how users decide and are able to present themselves to others through these social
platforms. This concept is based on Goffman’s framework [32]. The reviewed articles analyzed
three different aspects that tell how users present themselves in order to reduce uncertainty during
group formation: identity (13 articles), information seeking (7 articles), and information availability
(11 articles).

The first sub-theme, identity, refer to studies that explore the role of social identity processes in
group formation. Social identity describes the set of categorizations that an individual feels a sense
of belongingness to. CSCW work on identity and group formation has explored users’ view of
themselves as belonging to one or more salient social groups [61], how profiles are constructed on
platforms [76], group culture [54], and both the outward- and inward-facing presentation of that
group, and how these serve as a driving force in group formation [39]. For example, [26] found that
the influence of turnover on participation is mediated by common social identity among members
such that the effect was strongest when there was a shared social identity among group members.

The second sub-theme, information seeking, pertains to a bidirectional search individuals make
when looking for potential collaborators or new groups [25, 77, 120] or for a group to invite
new members [13, 75]. In essence, these papers detail how was the process of searching for new
individuals and reflect that this is a critical first step in group formation. This theme is exemplified
by [75] as they found that information seeking plays an integral role in online impression formation,
which, in turn, plays an important role in the decision to accept pull requests on GitHub.

The third sub-theme, information availability, captures the degree of information provided by
users to the systems and to other users [34, 77]. Articles containing this theme focused primarily on
the effect the amount of identifying information present has on group formation. [94] found that in
an online community of bodybuilders that post identifiable progress pictures of themselves users
reported a higher degree of trust in advice received by other community members as compared to
online forums with high degrees of anonymity.

5.3.3 Theme #3: Group Recruitment. This third theme is group recruitment. These studies explore
the factors that influence individuals’ decision to join pre-existing groups or to begin a new group
with someone. This theme is defined by three sub-themes, visibility (8 articles), member attributes
(6 articles), motivations and goals (10 articles).

The first sub-theme, visibility, emerged from research on groups or individuals attempting to
attract others, promote themselves [75], and raise the awareness of their needs. We see this most
clearly in [61] article on how important group founder attributes are on the formation, survival,
and longevity of groups. Visibility is exemplified, then, as the founder’s social capital during the
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early stages of formation; higher social capital means greater visibility of the group the founder is
beginning, and this equates to faster growth during a critical phase of the group’s life cycle.

The second sub-theme, member attributes, captures the appeal of the attributes held by current
members of the group or of the individual looking to start a group. [61] also exemplifies member
attributes and how they drive formation and recruitment. This article found that member attributes
are not limited to social capital and that the founder’s resources, skills, and behavior also heavily
influence the survival of a new group. Another exemplar paper that contains member attributes as
a theme is [13] on the formation of World of Warcraft instance groups; the authors find that users
wanted to group up with others they knew from prior experience were competent and those with
skills that matched specific roles that needed to be filled.
The third sub-theme, motivations and goals includes articles that focused on how a group or

individual broadcasts their goals and motivations when looking for others [45, 75], and how that
broadcast attracts others to join when there are goal and motivation alignment [13, 76]. For example,
[45] found that crowdfunded entrepreneurs expressed the difficulty of fostering interest in their
products; to do so, they relied on social media to broadcast their values and motivations for their
projects. Additionally, these crowdfunded entrepreneurs fostered a community comprised of other
crowdfunded entrepreneurs and functioned as a guide and mentor to new members as they go
through the stages of developing and fostering their own communities around their products;
demonstrating a goal and motivation alignment between the mentee and the mentor, and between
the user and the community.

5.3.4 Theme #4: Assembly Mechanisms. This theme captures the various processes in which groups
are created. Second-order themes include random assignment (2 articles), criteria-based assignment
(6 articles), self-assembly (14 articles), open enrollment (4 articles), and mergers (1 article).

The first sub-theme, random assignment includes studies that draw comparisons to randomly
formed groups and teams. This assembly mechanism was mentioned as a formation alternative and
as a control in [39]’s experiment on team formationwhich experimentally tested differences between
random assignment without socialization, random assignment with socialization, criteria-based
assignment without socialization, and criteria-based assignment with socialization.
The second sub-theme, criteria-based assignment, is an assembly mechanism that is based on a

specific attribute that either a figure in a role of power or an algorithm uses to assign people to
groups; most often these are work teams and the goal is to optimize performance outcomes by cor-
rectly fitting individual attributes together. Huddler system [99], for example, forms crowdsourced
teams based on two criteria, familiarity and availability. They found that these criteria-based teams
doubled the performance outcomes of ad-hoc teams.

The third sub-theme, self-assembly, encompasses articles investigating the formation mechanism
for when individuals have the agency to choose their group association. In that sense, self-assembly
differs from the criteria-based assignment. Self-assembly includes an element of exclusivity to the
group; that is, members of the group must extend an invite to someone before they are accepted
into the group. Self-assembly is one of the most common thematic categories we found present in
our corpus. Articles that focused on methods of self-assembly ranged from work on how people
form teams for collaborative play in World of Warcraft [86], to a team dating method that quickly
fosters familiarity in potential working relationships [73].
The fourth sub-theme of assembly mechanisms, open enrollment, encompasses mechanisms of

formation that are not exclusive and joining a group, mainly a community, is elective. An exemplar
article here is on open source software communities; the authors found that while the common
conception for open source software communities is often perceived as having few barriers of
entry, they found 58 barriers of entry [105].
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The fifth sub-theme includes a recent article investigating the handling of organizational culture
in group mergers, when two or more groups form a new group, via World of Warcraft guilds [54].
This was the only article investigating mergers as a mechanism for group assembly.

5.3.5 Theme #5: Organizing Structures. This theme essentially represents an extension of Grudin’s
work-level taxonomy; that is, clear themes emerged from the data regarding the specificity of terms
used to describe both the scale and the structure of what was focal entity was being formed. We
found five second-order themes: dyads (7 articles), teams (14 articles), groups (5 articles), crowds (8
articles), and communities (12 articles).
The first sub-theme, dyads, are comprised of two people with a purpose to complete a goal or

task. For example, [22] found that psychophysiological correlates, such as facial expression, were
predictive of collective intelligence measures in dyads, which has implications for assembling dyads
outside of a lab setting. Additionally, [80] applied a method of assembling dyads using what they
call a paired research approach, in which individuals are paired to work on each other’s research
for one week before rotating membership.
The second sub-theme, teams, are formed for the purpose of completing tasks and achieving

goals for which members are mutually reliant on one another. Teams contain from 3 to 8 people
and involve exclusive membership. [73] looked at creating dyads through the team dating process.
In the end, individuals rated whom they would like to form a team with most.
The third sub-theme, groups, is a catch-all term in CSCW. Some articles use the term group

interchangeably with other organizing structures, and this is somewhat problematic. For example,
[16] used group and team interchangeably in their article on team performance in a massively
multiplayer online game, “Dragon Nest.” The most prevalent use of group was when describing a
social collective that requires exclusive membership, but does not have a distinct purpose or task to
perform. For example, [54] examine the organizational culture during two guilds merging in World
of Warcraft; the guild is the group. The guild lacks a clear purpose and members’ report differing
perceptions on the reason for forming the guild.

The fourth sub-theme, crowds, are large in size and have a purpose of completing tasks indepen-
dently when called on to do so. Crowds are comprised of a wide array of individuals with skills and
abilities, ranging from novice to expert. For example, [58] examines the future of crowdsourced
work by weighing the pros and cons of this organizing structure.

The fifth sub-theme, communities describe an often large, loosely formed organizing structure
that is not exclusive, has little to no requirements for membership and has no purpose other than a
social identity and discourse. An exemplary article is [45] on the community behind crowdsourced
work. This work describes the difference between a crowd and a community: crowd workers build
a community outside of the crowd work platform that fosters social identity and support.

5.3.6 Theme #6: Group Culture. This last theme emerged containing one second-order thematic
category, cultural practices (4 articles). Cultural practices encompass processes that become insti-
tutionalized within an organizing structure. For example, [76] examined cultural practices they
coined activity traces and signals in which members of the GitHub community would signal their
competency to one another using signals only those in the community would understand and
value. Additionally, one article investigated various team assembly mechanisms and their effects
on the adoption of a psychologically safe culture where members value and encourage one another
to speak up and voice concerns openly [39]. The authors note, “for instructors deploying a team
formation tool, creating an expectation among team members that their team can perform well is
as important as tuning the criteria in the tool.” [39, p. 68:2], which has noteworthy implications for
future assembly mechanism design.
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Theme Definition N Articles

Group Composition The combination of members’ personal characteristics and interpersonal
relationships effect on group processes and outcomes.

Similarity Articles pertaining to the effects he similarity, or likeness, of a group’s members. 10 [11, 13, 16, 22, 24, 40, 44, 55,
85, 117]

Familiarity Articles pertaining to the effects of members having, or not having, prior
experience with one another.

9 [24, 44, 54, 73, 76, 78, 98, 99,
117]

Networks Articles pertaining to or directly manipulating network structures or
organizational hierarchies of groups.

7 [16, 22, 42, 55, 58, 78, 98]

Personality Articles pertaining to group assembly based on combinations of personality traits
to improve outcomes.

2 [72, 86]

Group Size Articles pertaining to the effects of group size and member requirements for
group formation.

2 [38, 72]

Self-Presentation How users decide and are able to present themselves to others through these
social platforms.

Identity Articles pertaining to user identification with a group, how profiles are
constructed on platforms, identifying with its culture, and both the outward and
inward facing presentation of that group.

13 [11, 13, 26, 30, 34, 39, 54, 61,
75, 76, 85, 86, 94]

Information Seeking Articles regarding the bidirectional search individuals make when looking for
potential collaborators or for new groups, or for a group to invite new members.

7 [13, 26, 34, 75, 76, 120]

Information Availability The degree of information provided by users to the systems and to other users. 11 [13, 24, 26, 30, 34, 75–77, 85,
94, 120]

Recruitment The factors that influence individuals’ decision to join pre-existing groups or to
begin a new group with someone.

Visibility Articles pertaining to groups or individuals attempting to attract others, promote
themselves, and or raise the visibility of their needs.

8 [13, 24, 26, 30, 44, 75–77]

Motivation & Goals Articles pertaining to how a group or individual broadcast their goals and
motivations to attract others to join.

10 [11, 13, 14, 45, 54, 58, 75, 76,
85, 105]

Member’s Attributes Articles pertaining to the appeal of the attributes held by current members to
potential new members.

6 [13, 14, 54, 61, 78, 85]

Assembly
Mechanisms

The various processes and mechanisms in which groups are created.

Random Articles pertaining to randomly selecting individuals and placing them into
groups.

2 [39, 117]

Criteria-Based
Assignment

Articles pertaining to group assignment based on a specific attribute to optimize
performance outcomes by fitting individual attributes together methodically.

6 [39, 40, 80, 98, 99, 117]

Self-Assembly Articles pertaining to when individuals have the agency to choose their group
association with closed membership.

14 [11, 24, 26, 38, 40, 55, 58, 73,
75, 77, 85, 86, 99, 120]

Open Enrollment Articles pertaining to when individuals have the agency to choose their group
association with open membership.

4 [34, 38, 85, 105]

Merger Articles pertaining to group formation occurring between two or more groups. 1 [54]

Organizing Structures The specificity of terms used to describe both the scale and the structure of what
was being formed, simultaneously.

Dyad Articles pertaining to a group comprised of two people with a purpose to
complete a goal or task.

7 [20, 22, 38, 77, 80, 86, 120]

Team Articles pertaining to groups that are formed for the purpose of completing tasks
and achieving goals, and is comprised of 3-8 people.

14 [11, 13, 16, 24, 38–40, 72, 73,
80, 86, 98, 99, 117]

Group Articles regarding group as a social collective that requires exclusive membership,
but does not have a distinct purpose or task to perform.

5 [38, 61, 85, 86, 94]

Crowd Articles regarding crowds as being large in size with a latent purpose of
completing tasks independently when called on to do so.

8 [20, 45, 58, 72, 73, 85, 98, 99]

Community Articles regarding communities as large, loosely formed organizing structure that
is not exclusive, has little to no requirements for membership and has no purpose
other than a social identity and discourse.

12 [11, 16, 26, 34, 54, 75–77, 86,
94, 105, 117]

Group Culture

Cultural Practices Articles pertaining to processes that become institutionalized within an
organizing structure.

4 [26, 39, 54, 75]

Table 2. Typology and prevalence of themes
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6 DISCUSSION
In order to answer our research question –How has group formation been addressed by CSCW
researchers?–we systematically reviewed the CSCW literature on group formation. Group formation,
the mechanisms, and processes explaining how and why groups form has been a consistent topic
of interest in CSCW since the 1990s. The results of this scoping review provide a comprehensive
answer to this question. We now elaborate on some of the key findings and their future implications.

6.1 Rigor and Relevance
The first aspect of CSCW scholarship on group formation we considered is the nature of the
research, as it bears directly on the kinds of inferences that can ultimately be drawn from this work.
Rigor is often used to describe the ability of a study to enable firm causal conclusions to be drawn.
The gold standard for causal inferences being experimentation. In the case of group formation,
rigor allows precision in understanding which mechanisms are and are not responsible for group
formation, and which aspects of group formation lead to which collaborative outcomes. Relevance,
on the other hand, is often used to describe the degree to which findings bear on the phenomenon
of interest. Comparing the relative proportion of studies using field versus laboratory settings
bodes well for the relevance of group formation research. Examining the kinds of investigations,
we see a literature rich in relevance, but perhaps lagging in causal rigor, as true experiments on
group formation have been somewhat rare (25% of the sample). However, the strength of this work
is that the vast majority of studies have been conducted in naturalistic settings (more than 40%).
Dovetailing a trend in the larger CSCW literature, we saw an increase in mixed-method research
in the most recent time period, suggesting work on group formation has benefited from multiple
approaches that triangulate rich description and qualitative insight with the merits of quantitative
deductive analysis and systematic evaluation.

6.2 Evolution of Group Formation at CSCW
Examining these papers over time shows four periods of shifting questions about group formation
within CSCW. A first period shows how CSCW scholars started studying groups that interacted
with technologies and called for incorporating the study of social aspects of group formations for
those technologies, which were mostly developed to support small group interaction and decision
making. A second period examined the formation of larger groups, taking on questions of group
formation within communities formed in online social networking sites, wikis, and virtual worlds,
to name a few. A third period examined the formation of crowds, a new kind of collective enabled
mostly by automated systems where workers are assigned to micro-tasks. Most recently, CSCW
work on group formation shows a renewed interest in understanding many of the social aspects of
small interacting groups who leverage collaborative technologies. The evolution of these periods is
consistent with Wallace et al. [114] study, which emphasized that the scope of CSCW literature has
expanded from small groups to large social systems. We extend these results by considering CSCW
articles published after 2016 and their renewed focus on small groups, which examine how group
formation and the social characteristics of groups affect their performance and effectiveness.
It is noteworthy that Ackerman’s call [2] continues echoing in CSCW research 20 years later.

The study of group formation has evolved in accordance with the main shifts addressed in CSCW.
Fundamentally, the CSCW research goals have moved from assembling groups using primarily
technological criteria for designing functional groups supported by social processes augmented by
technologies. Even though the majority of articles on group formation, 63%, have been published in
the past five years (more than the number published in any preceding 5-year period), the study of
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group formation still appears to be at an early stage at CSCW. Next, we consider the implications
of our review for future work on group formation.

6.3 The Boundaries of the Collective
Results from our thematic analysis show that “organizing structures” are a highly researched
topic in CSCW. Groups assembled online depend heavily on the socio-technical infrastructure.
However, as this infrastructure has been researched and developed to support more individuals
collaborating or participating collectively, three notable changes happen as a result. First, since
1994, new organizing structures have been created, such as crowds and communities. Second, we
draw a distinction between groups, teams, and dyads as our review of the CSCW literature on
group formation indicates these are distinct organizing structures that require varying assembly
mechanisms. Finally, the third notable change is the blurred lines of group membership and
the increasing ease of mobility between organizing structures that is afforded to users by the
development in socio-technical infrastructures. Our thematic analysis categories are not mutually
exclusive as many of the articles examine what we call group membership mobility. For example,
papers investigating crowds are examining the formation process of pulling from a crowd and
assembling or forming those selected into a dyad or team. A representative example of this proposed
concept is [117] as their organizing structure begins as a crowd, then one experimental condition is
assigned to a team and the other condition is encouraged to engage in a community-wide discussion
before they are assigned a team. Upon completion of their task, both conditions dissolve back
into the crowd. While the prior example is an experiment, group formation occurs similarly in
non-experimental settings. Another example is [20], in which dyads are assembled by selecting
members from a crowd, and each dyad is then matched with an expert facilitator creating a small
group.

6.4 Group Formation Taxonomy
Using concepts introduced by Grudin’s taxonomy (1994) and the MoCA framework [68], we paired
the themes found in our thematic analysis within the CSCW literature. Based upon that, we provide
a conceptual framework to describe the CSCW research on group formation along with their
supporting technology types in Figure 3. We provide a spectrum of assembly mechanisms arranged
by agency, horizontally; beginning on the left, high user agency entails the user has complete
control over who they group with and the cost of membership is low, to low agency, on the far right,
where users have no choice in who they are assigned to work with and the cost of membership is
high.

After surveying the CSCW literature produced over the past 25 years, it appears that the bound-
aries that once starkly defined the difference between varying organizing structures have blurred
with the advancement of group formation technology and infrastructures. Scholars believe this is a
result of the internet, and, consequently, the ease of connecting with others [50, 121]. However, we
believe this may also be a result of the ease of group membership mobility that is provided by the
current state of socio-technical systems, where a user can switch between being an individual, part
of a group, or part of a community. Group membership mobility presents a novel and interesting
space to focus on in future research and system design [84].

6.5 Theoretical Implications
We now consider the implications of these findings for future CSCW scholarship. Our first rec-
ommendation is to explicitly theorize the interplay of technologies and group dynamics during
the process of group formation. Our review shows CSCW scholarship has attended more to intact
groups and their interaction processes than to understanding and enabling the formation processes
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Fig. 3. Group formation taxonomy based upon our review. The levels “Work-level” and “Corresponding-
systems” consider the themes found in the thematic analysis. The degree of agency present in group formation
mechanisms are represented on the horizontal axis, from “Organic Groups” with complete agency to “Assigned
Groups” with little or no agency.

involved in how groups come together online. [103] emphasized that CSCW must acknowledge
that group identities are by no means an “inevitable” outcome in every online social context.
Designers and platform builders must consider in-depth that forming groups is not only about
putting users together, but that it is also a social process that users must experience through
contact with others, identifying with the group, and understanding the group’s nature and context.
Future studies in CSCW should consider how technologies are mediating platform mechanisms for
assembling groups, how newcomer obstacles are overcome by social support, and how to deal with
the imbalance of experts and novice users on these platforms.

McGrath’s call [78] to understand group formation is even more relevant now as social computing
provides myriad opportunities for groups to form in different ways. The study of group formation
has been less programmatic. Particular studies work with their own technology factors, group
types, task types, research strategies, and use different subsets of dependent variables. Our second
recommendation is for future work to explicitly consider the effects of technologies on member
attributes, group structures, task characteristics, and the context. These four sets of factors were
identified by McGrath, and attending to them in primary studies will expedite knowledge growth on
when, how, and why technologies affect group formation. Consider the effects of group formation
algorithms that use prior relations as a factor for making group recommendations. Over time, the
effect will be that the “rich get richer” [1]. Those with established relations are more likely to get
even more opportunities through these recommendation systems [9, 33]. Further, consider the
consequences to resulting group diversity [67]. The point is not to value one outcome or another,
but to consider a fuller range of consequences when exploring new technologies that support group
formation.
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Finally, considering the vast literature on group processes [59, 103], future work on technologies
for group formation would benefit by incorporating social theories more centrally in the work.
The thematic analysis shows a fair amount of breadth in the types of formation factors examined,
but much less breadth in terms of social consequences. For example, how do technologies affect
status hierarchies, leadership emergence, psychological safety, and/or long term group viability?
Our third recommendation is for future work to leverage social theories at the early stages of tech-
nology design and in evaluating technologies. Social theories can be usefully applied to technology
evaluation by considering how features shape the formation of group processes and properties, in
addition to users’ reactions to and experiences with the technology. As a starting point, we suggest
the robust literature on group processes can be used to guide technology design and evaluation.
The groups literature supports four essential processes needed for group performance and viability:
affective states (e.g., trust, cohesion, identity), motivational states (e.g., collective efficacy), cogni-
tive states (e.g., transactive memory systems, shared mental models), and behavioral processes
(e.g., planning, backup behavior, coordinating) [59]. These four provide a useful criterion domain
for work that explores group formation technologies. For example, how can technology features
representing members’ expertise and social networks fast track, or not, the formation of team
transactive memory systems? Existing studies tend to examine a single outcome. Social theories on
groups are rich with additional possibilities. Exploring the ways technologies can augment and
enable groups to develop these four essential properties represents an exciting new vista for CSCW
scholarship on group formation.

6.6 Limitations
There are two main limitations in our review that need to be considered. First, our search strategy
relied on keywords, and thus, it is possible that we may have missed relevant articles due to the lack
of indexing terminology specific to group formation. Second, our review was scoped to CSCW, and
thus we did not include articles from similar proceedings (e.g., ACM GROUP, IEEE, ACM CHI) and
adjacent fields (e.g., Academy of Management, Organizational Science). Incorporating knowledge
on group formation from other adjacent fields would be beneficial for CSCW, and so we reference
some of that work in the introduction and discussion sections as a linking mechanism between
CSCW and adjacent areas.

7 CONCLUSION
Reviewing CSCW scholarship on group formation reveals key shifts and themes in how CSCW
scholars have investigated group formation since 1990. In this period, the scope of research has
expanded from initially studying existing groups interacting with technologies, to more recently,
enabling large social systems. The early work studied groupware technologies and their “fit” with
existing group practices. Subsequent work studied larger groups, like online communities and
crowd workers, whose collaboration was not possible without the technology. The most recent work
shifts again to focus on small interacting groups. This work explores how small, purposive groups
can form out of larger collectives. Thematic analysis reveals six key aspects of group formation that
have been the focus of this work: group composition, the way that users and groups self-presented
in these platforms, recruitment mechanisms, assembly mechanisms, the organizing structures
inherent to technologies, and the cultural practices that reside in these groups.

Together, these insights provide a better understanding of the social mechanisms behind group
formation, which are necessary for technologies to support the nucleation of successful groups.
Quo Vadis?, the current socio-technological ecosystem provides several opportunities to expand the
CSCW focus on the nascence of online groups. From designing new group formation systems to
evaluating assembly mechanisms, there are many opportunities for future work on technology and
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team formation. Despite recent questions surrounding the impact of literature reviews of similar
kin, our hope is that this review will raise awareness of the importance of online group formation
and the impact it can have on group outcomes, draw the interest of researchers and practitioners
to the topic, and to supply those interested with a thorough overview and useful point of reference
for future research.
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