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Definition

Scrum is a project management method. Transdisciplinary group learning and
collaborative research, especially communication and coordination, can be fos-
tered by adapting the method. The term Scrum originally derives from the rugby
ball game, where it refers to a tight huddle when the game restarts (Cervone 2011,
19), and has entered into the (project-)management literature through an article by
economists Takeuchi and Nonaka (1986), where they describe new, more flexible
and incremental approaches to product development they observed in Japan and
the USA in the mid-1980s.

In project management, Scrum’s main features are formalized forms of com-
munication and coordination, which require relatively little documentation, a
strict meeting rhythm, and particular management roles and artifacts (e.g. a
progress board) to manage work tasks (Schwaber and Sutherland 2020). With-
in this rather rigid framework, Scrum promises flexible, non-hierarchical, and
self-organizing work processes thanks to built-in, self-correcting feedback loops
for small teams of five to ten people (e.g. Pope-Ruark 2012).

Specifically, project management with Scrum relies on three defining features
(Preufdig 2015; Schwaber and Sutherland 2020; Shalloway et al. 2010). The first de-
fining feature relates to cyclical workflows, that is, meetings that are repeated
after fixed time intervals, which are called sprints in Scrum terminology. In con-
trast to classical project management, Scrum specifies most planning details “on
the way”. Rather than planning years ahead, which is time-consuming and makes
it hard to adapt to new circumstances (Pope-Ruark 2017, 10-13), Scrum needs just
a broadly defined general goal at the outset, which is spelled out in detail and re-
vised if needed as the project evolves. This self-corrective function is at the root
of the cyclical workflow described above, ultimately enabling adaptive work pro-
cesses, often referred to as agile project management (e.g. Wintersteiger 2015, 20).

Depending on the timeframe of a specific project, work cycles or Sprints typi-
cally last between one to six weeks and consist of the following meeting formats,
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which, depending on work cycle length and project size, can each be adapted in
length:

«  Planning meeting or Sprint planning: In this meeting, the project team specifies
the tasks necessary for completing the work package that has been prioritized
for the upcoming work cycle.

«  Review meeting or Sprint review: During this format the outcomes of the previ-
ous work cycle are reviewed by the team and relevant stakeholders. This meet-
ing aims to evaluate project progress.

«  Introspection meeting or Sprint retrospective: This is an introspective format,
where the team evaluates the past work cycle. Main outcomes of this meeting
are decisions about what should be changed in the following work cycle.

«  Update meeting or daily Scrum: Unlike the other meetings, which are scheduled
once every work cycle, this meeting takes place every day. It is only about 15
minutes long and conducted as a stand-up meeting. Each team member iden-
tifies what has been completed since the last update, what task they will take
on next, and whether there are any obstacles to completion. It serves to syn-
chronize the team members and identify any obstacles.

Once meeting timetables have been specified by the team, they cannot be changed
for the ongoing work cycle. This practice points to one essential aspect of the
Scrum framework: extremely strict time-keeping referred to as “time-boxing” (e.g.
Fowler 2019, 75-76) applied to all Scrum meetings. For instance, if a team runs into
problems midway into a work cycle, then the planned timeframe of the work cycle
cannot be extended. Instead, the following work cycle will be planned with the
past delays in mind. In other words, milestones are more flexible in Scrum and
timeframes are more rigid than in classical project management.

The second key component of Scrum is the use of artifacts, such as an (analog
or digital) whiteboard to track project progress. This whiteboard contains all tasks
identified for a work cycle during the planning meeting (e.g. on sticky notes) and
visualizes task progress by the position of these notes in one of three predefined
columns, labeled “to do”, “in progress”, and “done”.

The only more conventional documentation format used in Scrum is a project
logbook, called Product Backlog, which is a list of all work packages to be complet-
ed to achieve the overall project goal. Importantly, these work packages are not
yet planned out in detail but only roughly defined and prioritized. Over time, as
the project progresses, the work packages are broken down into individual tasks
during the planning meetings. In the logbook, the goals of individual work pack-
ages are usually described by one or two simple sentences, called a User Story, to
facilitate a shared understanding between team members. A similar communi-
cation technique is used when team members define and agree on a short and
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easy-to-understand Definition of Done for each individual task that has been iden-
tified as part of a work package.

The third defining feature of Scrum is, in contrast to classical approaches, that
it designates two types of project manager roles (Schwaber and Sutherland 2020,
5-7). There is a project facilitator, referred to as the Scrum Master, and a project
planner, who is called the Product Owner in Scrum terminology. The project facili-
tator runs all meetings, is responsible for solving problems that hinder the work-
flow, and makes sure that the team complies with the Scrum formats. This role
necessitates dominant facilitation techniques to ensure that the Scrum frame-
work stays intact, and it entails significant amounts of troubleshooting to ensure
the work processes run smoothly. The project planner, in comparison, focuses on
maintaining and refining the project goals and priorities in the logbook by plan-
ning and revising necessary next steps beyond the current work cycle. The person
assuming this role is also in charge of communicating about the project with ex-
ternal stakeholders, such as academic partners or clients.

Background

By the mid-1990s, Schwaber and Sutherland introduced Scrum as a project manage-
ment framework for software development, which has been updated several times
since (Schwaber and Sutherland 2020). From the outset, the design of Scrum has
been driven by the desire to operationalize principles of agile management, such as
flexibility, transparency, and incremental improvement (Beck et al. 2001). Scrum’s
ability to foster self-correcting workflows (in other words, its potential to foster
agility) is one of its most acclaimed strengths (Wintersteiger 2015). This flexibility
is contrasted with more classical approaches to project management, most notably
the Waterfall Model (e.g. Thesing et al. 2021). Waterfall planning leads to a detailed
and fixed project schedule, for instance through highly specified project milestones,
which are identified in the planning phase even before the start of the project.
Today, most software is developed within an agile framework (e.g. Kraw-
czyk-Brytka and Krawczyk 2019), which is based on different forms of implemen-
tation, such as Kanban, Extreme Project Management, and Scrum as the most
popular method (e.g. Cervone 2011, 19). Given the success of Scrum in the domain
of software and product development, it is now being promoted as a general
method for project management in many areas of project work, also for higher
education and research (Pope-Ruark 2017). However, the literature suggests that
Scrum is thus far rarely used in academia (e.g. Fernandes et al. 2021, 4). Most
papers discussing applications of Scrum in higher education are low-profile pro-
ceedings from international computer science or engineering conferences (e.g.
Hicks and Foster 2010; Linos et al. 2020; Ochoa et al. 2021; Persson et al. 2011),
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with only a few exceptions stemming from educational science and discussing aca-
demic applications of Scrum in a non-technical academic setting (e.g. Fernandes
et al. 2021; Pope-Ruark 2012, 2017).

Despite the dearth of research, and although Scrum was originally developed
to coordinate project management for monodisciplinary teams of software de-
velopers (e.g. Schwaber and Sutherland 2020, 5), the literature and the authors’
facilitation experience with Scrum suggests that the method can be adapted to
create and maintain collaborative accountability (i.e. a shared understanding of
goals, processes, and data) in transdisciplinary learning and research contexts. In
particular, Scrum can synchronize academic collaboration — acutely so for trans-
disciplinary teams that are marked by diverse bodies of knowledge and skill sets
— through its formalized communication techniques and a focus on creating and
maintaining shared (visual) representationsof collaborative workflows on progress
boards. In other words, Scrum can guide the communication and organization
necessitated by transdisciplinary group learning and research.

Debate and criticism

Scrum is mostly criticized for potential shortcomings in oversight, because no de-
tailed milestone roadmap or waterfall project plan is followed (e.g. Cervone 2011,
2.2; for a general debate see Serrador and Pinto 2015). This is particularly problem-
atic for project management in academia as most funding agencies require stan-
dard waterfall plans and reporting. Some practitioners of Scrum also criticize the
framework for introducing a certain “breathlessness” into project work, referring
to the repetitive work cycles and the metaphorical and literal emphasis on sprint-
ing through fixed time intervals. For academic projects, this may not provide
enough time to think and focus on in-depth analyses. Furthermore, Scrum lan-
guage is rather inaccessible to those unfamiliar with the framework, hampering
the creation of a common language and common ground, which already is a chal-
lenge for inter- and transdisciplinary team work in academia. Finally, the Scrum
philosophy or mindset — which is emphasized as one of its most central parts (e.g.
Sloan 2015) — might be perceived as too dogmatic by academic teams and may lead
to resistance rather than effective work processes. There are also voices, howev-
er, which underline the (politically) progressive potential of the Scrum mindset to
foster non-hierarchical work environments and a communicative work and feed-
back culture (e.g. Pope-Ruark 2017, 15-22).

Project facilitation via Scrum is increasingly in demand for its potential to
coordinate distributed teams (e.g. Fowler 2019; Krawczyk-Bryltka 2017) — increas-
ingly so in the wake of the worldwide trend towards remote work during and after
the Covid-19 pandemic (Henke et al. 2022). Generally, Scrum seems to function
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just as well, or even more effectively, for distributed and hybrid teams (Sutherland
et al. 2007). However, more technology-prone or introvert team members may
fare better in a digital (Scrum) environment than technology-averse or extrovert
team members, who may prefer analog interactions (e.g. Grelle and Popp 2021).
Similarly, team members who interact in highly diverging intensities with digi-
tal progress boards require increased coordinative efforts (Hidalgo 2019). Finally,
digital facilitation, for Scrum or other formats, requires more planning and active
chairing than face-to-face facilitation to avoid what has become known as “Zoom
fatigue” (e.g. Nesher Shoshan and Wehrt 2022).

On the positive side, Scrum has the potential to foster team work and system-
ize the management of group learning, research, and administration (e.g. Hidal-
go 2019; Pope-Ruark 2017). For the university classroom, there is evidence that the
transparent and ritualized communication and planning and the clear role alloca-
tion in Scrum may foster a collaborative learning environment and reduce student
anxiety related to group dynamics and the rejection of group projects (Allan 2016;
Fernandes et al. 2021; Pope-Ruark et al. 2011).

Especially in transdisciplinary academic contexts, where students, external
stakeholders, and researchers do not share the same knowledge and background,
formalized communication techniques may help to keep misunderstandings at
bay and to synchronize goals and achievement strategies. For instance, by col-
lectively negotiating a Definition of Done in a transdisciplinary group, possibly di-
verging expectations about the goals (“what do we need to do”), the methodology
(“how do we get there?”), and the medium of the final product (‘how do we (re-)
present our results”) can be identified - and clarified if needed - as a basis for
effective team work.

Finally, the lack of agility in higher education tends to be a general obstacle
to introducing Scrum to academia: Typically, higher education is not particularly
flexible when it comes to changing research goals or curricula to meet new re-
quirements. For example, in funding applications, project goals usually need to
be mapped out using Gantt charts and underpinned with concrete project mile-
stones, even if the project is to be managed with Scrum. And both the university
classroom and the academic research group are typically marked by steep hierar-
chies in contrast to the flat hierarchies envisioned for effective cooperation and
coordination in Scrum teams (Schwaber and Sutherland 2020).

Current forms of implementation in higher education

There are currently two forms of implementation of Scrum in higher education: (1)
to help manage transdisciplinary research (Scrience) and (2) to facilitate collabora-
tive and transdisciplinary learning (EduScrum).
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To manage transdisciplinary research groups, Scrum provides a systematic
approach to collaboration and communication, which is used to some extent in
IT or engineering departments and rarely in domains outside of this context (but
see Hidalgo’s 2019 case study on using Scrum in a UK policy research center). To
provide insights into the more general forms of implementing Scrum to manage
research, the authors of this chapter therefore share their own practical experi-
ence with devising, introducing, and maintaining Scrum to manage transdis-
ciplinary research projects (see Speiser et al. 2023). Given that the developers of
Scrum, Schwaber and Sutherland (2020, 13), are adamant that their framework
should not be called Scrum if it was changed in any way, the authors refer to their
implementation as Scrum for Science or Scrience. However, the Scrum framework
can and should be maintained when implementing Scrience.

To account for the fact that Scrience is not only about practice and products
(as the original Scrum) but also about knowledge, education, and discourse, Scri-
ence requires an additional “science meeting” to formalize discussions of scientific
theories, findings (e.g. newly collected data), and thesis work. The science meeting
should be scheduled in the middle of every work cycle. To account for the busy
work schedules of academics, which often involve more than one project at a time,
work cycles should be extended (e.g. to about three to four weeks) to create the
right meeting density that fits into typical faculty or student schedules (see also
Hidalgo 2019, 17). For similar reasons, the update meetings should be scheduled
weekly rather than daily (see also Baham 2019, 142; Ochoa et al. 2021, 4).

For Scrience to succeed, a second critical feature is that members of academic
teams possess, on the one hand, unique and diverse expertise instead of similar
skills as originally envisaged in the Scrum framework (Hidalgo 2019, 18-19) and
may assume multiple roles on the other. To account for the uneven distribution of
expertise, it is recommended to treat each task as if it was for a generalist team to
ensure transparency, team synchronization, and consensus, even if certain tasks
realistically can only be completed by an individual team member. To avoid role
confusion, the role of project facilitator (Scrum Master) should be assigned to a
senior team member with authority in the team rather than to a student assis-
tant, and with sufficient resources to regularly chair the meetings (see also Baham
2019, 150). For similar reasons, the Principial Investigator (that is, the person in
charge of the research project) should take on the role of project planner (Project
Owner), who coordinates and prioritizes work packages with the overall project
goal in mind. If the Principal Investigator does not have the time to be actively
involved in project planning, this role can also be performed by a team member
capable of the necessary scientific oversight. However, the Principal Investigator
must then accept that this practice reduces his or her role to a project stakeholder,
who is only occasionally consulted for input by the chosen project planner (see also
Fowler 2019, 74).
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Finally, given that Scrience is a new form of project management that most
team members will be unfamiliar with, every project needs an extended intro-
ductory phase during which all team members are familiarized with the main
concepts and are given the opportunity to practice the steps involved and make
mistakes (also see Pope-Ruark 2012, 165-67). To facilitate transdisciplinary com-
munication, it is recommended to use accessible language instead of potentially
inaccessible Scrum terminology for the different components of Scrience, such as
speaking of ‘work cycles’ instead of ‘Sprints’ - as already demonstrated through-
out this chapter. During the introductory phase, the team members should also
decide on a meeting rhythm and work cycle length and commit to keeping this
schedule for at least three to six months before revising it if necessary. As for the
original Scrum, Scrience works best for groups of four to ten members. Larger
teams may be divided into separate smaller groups with different thematic focus
if needed (e.g. on technology development versus study design; also see Schwaber
and Sutherland 2020, 5).

To manage collaborative and transdisciplinary learning, Scrum’s most com-
mon form of implementation is in the context of applied engineering and com-
puter science courses around the world, where students work on development
projects and learn Scrum as a project management tool on the side (Baham 2019).
This practice is sometimes referred to as EduScrum (e.g. Fernandes et al. 2021;
Neumann and Baumann 2021). EduScrum has also been used successfully out-
side of engineering curricula and with the broader goal of enabling project-based,
collaborative, and transdisciplinary student learning in the academic classroom.
Pope-Ruark (2012, 2017) has shown, for instance, that Scrum can be used to man-
age student projects in the humanities just as much as in engineering or program-
ming courses.

The focus of EduScrum mostly lies on equipping students with Scrum as a
skill, which they will need later in industry and to manage practical course work
effectively (e.g. Kudikyala and Dulhare 2020). In this context, the lecturer of-
ten assumes the role of the project facilitator (e.g. Persson et al. 2011, 63; Pope-
Ruark 2017, 171-74), that is the role of the Scrum Master, whereas project plan-
ning is done by a student team member or by an external stakeholder from in-
dustry. EduScrum may thus be an effective way to satisfy the increasing need for
project management tools in the classroom arising from a general didactic trend
towards group learning in cooperative education, design thinking, storytelling,
student-organized teaching, and transdisciplinary learning in general.

In summary, Scrience and EduScrum effectively adapt the original Scrum
to fit individual educational and scholarly needs. Although both frameworks are
helpful tools to promote transdisciplinary research and learning by providing a
clear and ready-to-implement collaboration and communication framework for
interdisciplinary teams, small deviations from the described approaches matter
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and may alter their effectiveness. Thus, in the future both Scrience and EduScrum
might benefit from further evidence-based consolidation in the form of published
quality standards or — using the language of agile management (Schwaber and
Sutherland 2020; Takeuchi and Nonaka 1986) — more definite “rules of the game”.
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