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ABSTRACT

Team software development projects are a crucial component of un-
dergraduate computing education. Studies of software developers
in industry underscore the need for undergraduates to acquire au-
thentic software development experiences in which they contribute
to legacy code bases within collaborative software development
contexts. Despite their clear educational value, team software de-
velopment projects are notoriously challenging to implement and
assess. Drawing on experience and relevant research results, this
Research in Practice Project Activity (RIPPA) brings together com-
puting educators and researchers to discuss, research, and innovate
approaches to designing and assessing authentic software develop-
ment projects. Participants are invited to run empirical studies in
their own courses in which they (a) collect subjective and objec-
tive measures of team and individual progress in software projects,
and (b) explore alternative pedagogical and assessment approaches,
including those supported by the use of custom learning manage-
ment and data analytics tools. By the end of the RIPPA, we aim
to publish one or more research papers that advance the state-of-
the-art in team software project pedagogy, supporting technology,
and assessment based on the results of multi-institutional research
studies.
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1 INTRODUCTION

Team software development projects are a crucial component of
undergraduate computing education. Studies of software develop-
ers in industry underscore the need for undergraduates to acquire
authentic software development experiences in which they develop
solutions to realistic problems within collaborative software devel-
opment contexts [1, 3, 6].

Despite their educational value, team software development
projects are notoriously challenging to implement and assess [4, 5].
With respect to implementation, a key challenge is to find appropri-
ate legacy software projects that provide students with authentic
development experiences in which they are required to understand,
modify, and debug code written by others. With respect to assess-
ment, a key challenge lies in assessing individual contributions to
team projects [2, 4, 7]. While some instructors may choose to give
all team members the same grade, a better approach may be to
assign individual grades based on some combination of subjective
(e.g., instructor and peer assessments) and objective (e.g., data on
individuals’ code contributions and communication) measures.

Drawing on the literature and our ongoing research into authen-
tic team software development projects, this Research in Practice
Project Activity (RIPPA) brings together computing educators to
identify barriers and opportunities; explore tradeoffs between ob-
jective and subjective approaches to assessing individual and team
processes and products; and develop learning management and
data analytics tools to support implementation and assessment.
To support this work, participants are invited to conduct studies
in their project courses. The results will be integrated into multi-
institutional research papers that advance the current state of the
art with respect to designing, implementing, and assessing under-
graduate team software development projects.

2 GOALS AND OUTCOMES
This RIPPA has six key goals:

1. Discuss alternative pedagogical strategies for running team
software development projects.

2. Explore the design of learning technologies to support im-
plementation and assessment of team software development
projects.

3. Identify strategies for formative and summative assessment
of individual and team performance in team software devel-
opment projects.
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4. Empirically explore relationships among different assess-
ment measures

5. Empirically evaluate alternative pedagogical approaches, as-
sessment approaches, and learning technologies for team
software development projects.

In line with these goals, participants in this RIPPA should achieve
the following outcomes:

e An ability to identify the barriers and opportunities associ-
ated with team software development projects.

e An appreciation of ways software tools can support the im-
plementation and assessment of team software development
projects.

e An ability to empirically evaluate and compare alternative
strategies for designing, and assessing team software devel-
opment projects.

e An ability to implement and empirically evaluate collabora-
tive software development projects in their own courses and
at their own institutions.

e An expanded network of educators and researchers with
whom to collaborate on software engineering education
projects.

3 RIPPA SCHEDULE

This RIPPA launches with a start-up workshop held during a session
of UKICER 2022. That workshop consists of a series of presentations,
small breakout group activities, and large group discussions. The
workshop agenda is as follows:

1. Introductions
2. Team software development projects
a. Barriers and opportunities
b. Pedagogy design
c. Breakout group activity
d. Large group discussion
3. Using technology to support assessment and monitoring of
team software development projects
a. Barriers and opportunities
b. Tech demo of a prototype learning management and as-
sessment tool for team software development projects
c. Breakout group activity
d. Large group discussion
4. Wrap-Up: Looking to the future
a. Discussion of future research steps
b. Discussion of opportunities for future research collabora-
tion

Following the workshop, participants are invited to contribute
to the RIPPA by running empirical studies to collect research data
in their software project courses. Those interested in doing so will
attend a follow-up Zoom meeting in which we provide detailed
instructions and guidelines for collecting research data in fall 2022
and spring 2023 courses with software projects. We anticipate that
this meeting will be held in early October, 2022.

In June of 2023, we will hold an interim Zoom workshop in
which participants may present and discuss results from studies
run during the 2022-23 academic year. Based on these results, we
will decide as a group how to proceed with writing up the results
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as one or more multi-institutional studies, and where to submit the
paper(s).

In August of 2023, we will hold a capstone Zoom workshop in
which we discuss the submission of a final version of one or more
research papers. At this point, we will make any final plans neces-
sary to bring the paper(s) to completion, with a goal of submitting
the paper(s)s by the end of October, 2023.

4 TAKEAWAY KNOWLEDGE

For participants, the key takeaways of this RIPPA are anticipated
to be as follows:

e Team software development projects prove challenging to
implement and assess, especially when they involve legacy
code bases.

e A variety of quantitative and qualitative metrics should be
considered to assess both individual and team performance;
these metrics should be triangulated to improve the reliabil-
ity and validity of the assessments.

e Online learning environments can be designed to ease imple-
mentation logistics and to support continuous monitoring
and assessment of team processes and progress.

e Empirical research in software project courses can provide
significant insights into (a) how to effectively design and
assess authentic software projects, (b) correlations between
assessment metrics, and (c) how to leverage learning manage-
ment and assessment tools to make team software projects
easier to implement, monitor, and assess.
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