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Abstract 
Our working group aims to better understand teamwork in un-
dergraduate computing education through a systematic literature 
review and focus groups with instructors. Based on the strategies 
suggested and needs identified, we will also co-design instructional 
resources with the community to cultivate the skills, values, and 
virtues pertinent to teamwork. Through planned research and col-
laboration, we seek to inform and establish practical materials that 
can enhance teaming pedagogy and prepare graduates for the evo-
lution of technology and the workforce. 
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1 Introduction and Background 
While academia and industry may not always align on their prefer-
ences, both regard teamwork as essential in computing [8]. Team-
work involves tasking individuals with solving a problem or achiev-
ing a common goal together [3, 6, 15]. In education, team cohesion 
and success are commonly established via four elements [6]: 1) 
pre-activity preparatory guidance and orientation; 2) proactively 
supporting group dynamics; 3) ongoing monitoring and support 
for groups; and 4) appropriate assessment and feedback strategy. 
Although such guidelines offer a helpful starting point, often in-
structors simply place students in groups, assuming that the active 
learning and team experience will sufficiently prepare them for 
their future in the field [8]. 

Effective approaches to teamwork pedagogy require considera-
tion of individual cognitive, affective, and action-oriented factors, 
along with interpersonal dynamics [3, 15, 16]. Cognitive variables 
refer to individuals’ knowledge and expertise that they may possess 
a priori or which may be cultivated through learning experiences, 
whereas collective expertise may require shared understanding, con-
sensus, and agreement [16]. Closely related are affective variables, 
which are linked to values, beliefs, and attitudes. In the context 
of teamwork, psychological variables can further impact students’ 
motivation and navigation of unexpected pressures [14]. Moreover, 
collaboration and teamwork often require self-awareness and em-
pathy to understand teammates, resolve conflicts, cooperate, and 
communicate [3, 17]. Professionals have also highlighted the need 
for virtue, such as humility, since being overly confident or ego-
tistical could influence others’ willingness to work with someone 
on their team [8]. These pedagogical features aim to promote both 
positive team outcomes and individual students’ thriving. 

While many faculty employ teamwork to enhance learning [9, 
10, 12], it is not well defined how they structure such experiences. 
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Nor is it clear how best to foster pertinent professional and techni-
cal competencies, defined as the combination of knowledge, skills, 
and dispositions [4]. Skills are “abilities and strategies that develop 
over time through deliberate practice and through interactions with 
others” [4, p. 45]. Dispositions include values, which are the be-
liefs or principles about what may be desirable or important that 
are “not defined solely by subjective interest” [5, p. 133] but exist 
beyond what one individual may prefer to guide choices. When 
values in action are directed into what is good through repeated 
practice, they solidify into virtues [7]. By virtue, we mean a “stable, 
well-motivated disposition to act in self- and other-benefiting ways 
on the basis of knowledge about those actions” [5, p. 118]. Baehr [1] 
further defines intellectual virtues as the qualities or character as-
sets necessary for thinking and learning, which are distinguished by 
their ties to skills or competencies (e.g., courage, curiosity). While 
prior literature describes efforts to integrate teamwork through 
specific contexts [9, 12, 13, 18], we seek to examine the skills, val-
ues, and virtues (SVV) critical for teamwork and how they can be 
incorporated into computing education. 

2 Research Questions 
Our working group (WG) will address the research questions (RQs): 

• RQ1: Which SVV align with or support teamwork in com-
puting and related engineering fields’ education? 

• RQ2: How do computing faculty guide students’ develop-
ment of SVV across the phases of teamwork: pre-work, active 
collaboration, ongoing monitoring and support, and evalua-
tion? 

• RQ3: What strategies and co-designed resources do comput-
ing educators envision could support fostering SVV through 
teamwork? 

3 Proposed Methodology 
We plan to consider established frameworks such as Input-Process-
Output (IPO) [10, 11]. Our study involves: 1) a systematic litera-
ture review (SLR) [2] of how computing educators approach SVV 
through teamwork; 2) a focus group with computing and engineer-
ing educators exploring how they define SVV, foster teamwork, and 
barriers faced; and 3) facilitated virtual sessions with the WG and 
community participants to collaborate and leverage co-creative de-
sign [19]. These sessions will extend insights from what computing 
educators do and the identified gaps for cultivating SVV. 

Our inquiry is novel in its: 1) definition of the current state of 
teamwork applications in computing and the related field of en-
gineering; 2) development of a matrix to map computing-specific 
teamwork practices to SVV; 3) collection of empirical evidence from 
multinational instructors about what SVV they foster through team-
work, strategies, and obstacles; and 4) development of resources to 
enhance teaming pedagogy and cultivate pertinent SVV. 

4 Expected Outcomes 
From the results of this WG effort, we aim to establish a collec-
tion of best practice guidelines for teamwork SVV in undergrad-
uate computing education (and cognate disciplines). We seek to 
develop representative resources that can be integrated into prac-
tice throughout the teamwork process, from defining the project 

sources to team formation to support to assessment and feedback, 
as well as various means and methods for teaching the affective 
side(s) of teamwork. Additionally, we hope that this work will iden-
tify and help frame underexplored areas in teaming pedagogy and 
provide direction for further research into teamwork SVV. 
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