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Abstract— Over the years, Agile approaches have been proven
successful in industry settings, as documented in the literature. In
response to this success, education professionals have developed
ways to introduce Agile practices into engineering classrooms with
similar success. These practices have been most popular in project-
based courses because they enhance student learning and prepare
students for using Agile practices in industry after graduation. The
Scrum approach is one of the most popular Agile methods in
industry and classroom adoption. Modified versions of Scrum are
utilized within the classroom to align with student needs,
familiarity with Scrum, and the materials presented within the
class. As a result of this adaptation, many different Scrum-based
implementations are found in classrooms. The popularity of this
approach has led to numerous publications detailing individual
experiments using Scrum in the classroom, with most of these
adoptions occurring in engineering classrooms. This paper
presents a literature review of Scrum applied in the classroom.
This work explores the advantages of using Scrum in the
classroom, providing details on the type and level of university
classroom used for implementation. Information on methods of
implementation, appropriate class subjects, and student
educational levels are provided within this paper. This guide can
be used by those looking to utilize Scrum within their classroom as
a stand-alone practice. The findings of this paper demonstrate that
Scrum can be used in correlation with a wide variety of classroom
structures and topics. This paper is intended to guide future
educators who wish to implement Scrum into classes and
educational programs.

Keywords—Agile classroom, Scrum in the classroom, Agile
approaches

L INTRODUCTION

As Scrum has grown to be the most popular Agile method used
in the software engineering industry and project management,
the scope of Scrum applications has increased [1]. Its popularity
as a project management technique has led it to be adapted in
other engineering industry positions. This popularity has
trickled down into higher education, where classrooms teach
Scrum approaches to engineering and project management
students to prepare them for future positions in industry [2, 3,
4, 5, 6]. However, the benefits of Scrum for managing groups
of students go beyond preparing them for industry; it has been
implemented as a pedagogical method to aid student learning in
the classroom. This paper explores the findings from many
studies that track the implementation of Scrum in the classroom.
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As many of these studies focus on an individual class or
program, this paper serves as a guide for compiling the practices
and findings of other researchers in the industry. This paper thus
acts as a practical guide for future adaptations of Scrum in the
university classroom.

This paper is organized as follows. Section II gives a
background on Agile methods and Scrum. Section III describes
related work, describing the findings of other surveys on the
applications of Scrum. Section IV presents the possible
applications of Scrum in the classroom, both as course content
and as a pedagogical method. Section V summarizes the general
rules for implementing Scrum in a classroom setting. Section
VI presents the conclusions of this research as well as future
applications.

II. BACKGROUND

Scrum has become one of the top Agile methods for organizing
projects  requiring  flexibility and effective team
communication. It has proven to be an effective framework for
projects in various fields. Scrum combines Iterative and
Incremental models in its approach, allowing for the early
development of a working product [1]. Due to Scrum’s flexible
and customizable nature, it has been rapidly adopted in many
industries and has quickly grown in popularity.

A. Agile Methods

Agile methods were first introduced in 2001 by Jeff Sutherland
and Ken Schwaber through the creation of the Agile Manifesto.
This manifesto was created to respond to the issues commonly
produced by traditional methods. Traditional waterfall
development methods often require the completion of thorough
documentation relating to each development phase before the
next phase is allowed to begin.

Traditional methods have the potential to become
unnecessarily time-consuming and, over time, proved to fall
short of modern software development needs. Due to the
limitations of traditional methods, the impracticality of its use
has exponentially grown as modern software and systems have
increased in complexity and size. These new challenges
required introducing a development method focused on
flexibility, communication, and effective team dynamics. These
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core values are what Agile methods aim to provide to the new
age of software development.

As the name implies, Agile methods provide a framework
for the quick development of a working product and the fast
adoption of changing requirements. In addition, Agile methods
encourage frequent communication with the customer and
stakeholders. The Agile Manifesto outlines these goals in its
core principles listed below [7]:

e “Individuals and interactions over processes and tools.”

o  “Working software over comprehensive documentation.”
e  “Customer collaboration over contract negotiation.”

e “Responding to change over following a plan.”

The first of these principles places a greater importance on
expert opinions rather than reliance on processes and tools. The
second principle emphasizes the importance of having a
working product or feature over the documentation attached to
it. Agile differs from traditional methods and can lead to a
substantial amount of time saved during development. The third
principle introduces effective communication into the
development framework. Consistent communication with the
customer allows for the elicitation of requirements that
adequately reflect the needs and wants of the customer.
Incorporating opportunities for communication also allows the
customer to provide feedback throughout the development
process, which may lead to the implementation of change. This
focus on feedback leads to the fourth core principle, which is
the ability to respond and incorporate changes, even if it goes
against the initial plan.

There are several popular agile methods used in the
industry today. Some of these methods include extreme
programming, kanban, lean development, crystal methods, and
Scrum; however, all Agile methods follow these four main
Agile principles.

B. Scrum

Scrum has become one of the most widely used Agile methods
in many industries today. As previously mentioned, Scrum is an
iterative and incremental process. As such, it uses one-to-four-
week iterations, called sprints, to incrementally develop
working features. Sprints, as well as the six other Scrum process
components, are defined in Table 1. The three Scrum roles are
defined in Table 2.

The first area of discussion is the Scrum roles. These roles
include the Development Team, Product Owner, and Scrum
Master. The Development Team should be self-organizing, and
roles within the team can vary from sprint to sprint depending
on what is needed. The size of Development Teams may vary
but usually range between five to ten members.

Furthermore, the Product Owner usually knows what the
project entails and how the events should be carried out. The
Product Owner is responsible for communicating these
expectations to the Scrum Master.

The Scrum Master holds many of the responsibilities
usually seen from a project manager, including communication

TABLE L SCRUM PROCESSES [8, 9]

Process Definition

Components

Stand-Up A daily meeting of approximately 15

Meetings minutes where the developers discuss the
previous day’s accomplishments and
today’s goals.

Sprint Backlog | The tasks that will be completed during a
sprint, as selected from the product
backlog.

Product A list, in order of importance, of the tasks

Backlog that still need to be completed for the
product.

Sprints A period of 1-4 weeks in which a certain
set of goals is to be accomplished by the
Developers.

Sprint An initiation of the sprint in which the

Planning work goals for the sprint are chosen.

Meetings

Sprint Reviews | An inspection and demonstration of the
work done during the sprint.

Sprint A review of the efficacy of the sprint and

Retrospectives | brainstorming for future improvement.

TABLE IL TABLE 2. SCRUM ROLES [8, 9]

Roles Definition

Scrum Team A team that includes the developers, a
Scrum Master, and a Product Owner

Developers The group of individuals that is
responsible for creating the product
during Sprints

Product Owner | The person who is responsible for
organizing the requirements of a product
into a product backlog and thus
maximizing the value of the product the
Scrum Team creates.

Scrum Master | The person who is responsible for
ensuring that the Scrum process is
followed.

with top management or the Product Owner. In addition to these
management responsibilities, the Scrum Master is expected to
ensure that the Scrum values are upheld throughout each sprint
and that impediments experienced by the Development Team
are quickly resolved.

Additionally, Scrum comprises of several process
components in which the roles stated above take part. The first
of these processes is the daily meetings. These daily or “stand-
up” meetings should include all members of the development
team. As the name suggests, these daily meetings are meant to
occur every day; therefore, these meetings are often relatively
short, usually lasting less than half an hour. The topics
discussed within these meetings include what has been done
since the last meeting, what will be done before the next
meeting, and what impediments to productive work are
experienced by team members [10]. Each Scrum team member
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should explore these topics before the meeting is concluded.
Daily meetings encourage communication between team
members concerning what they require from each other in order
to meet their goals for a sprint. In addition, these meetings serve
as a way for the Scrum master to identify what is getting in the
way of the team’s progress so they are better equipped to
remove those impediments early on.

The next two process components identified in Table 1 are
the Sprint and Product Backlogs. The Product Backlog is a
prioritized list of requirements requested by the Product Owner.
For each sprint a Sprint Backlog is created by listing Product
Backlog items that the Development Team can commit to
completing by the end of the sprint. Additionally, subtasks are
created to identify what steps need to be taken to complete the
listed Product Backlog items.

The Sprint Planning Meetings, Sprint Reviews, and Sprint
Retrospectives are all used for different purposes. The Sprint
Planning Meetings are often between the Product Owner and
Scrum Master. In these meetings, the Product Owner
communicates to the Scrum Master the expected requirements
for the project and discusses each requirement’s rank in terms
of priority. In a Sprint Review, the Development Team
showcases what has been accomplished in the most recent
sprint to the Product Owner to display their progress. Lastly, the
Sprint Retrospective meetings should not include upper
management, including the Product Owner, as this meeting
reflects on what went right and what went wrong in the previous
sprint. Once problems are identified, the meeting time is used
to brainstorm ways to prevent similar issues from occurring in
the next sprint. It is often said that the Sprint Reviews are used
to identify how well the product is working, whereas the Sprint
Retrospectives are used to identify how well the process works.

Once these process components and roles are established,
the Scrum method is expected to occur as described in Fig. 1.
Scrum begins when the Product Owner receives input from
upper management. A Product Backlog is then created using
requirements gathered from the Product Owner. The Scrum
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Managers, Execs
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Master then leads the Sprint Planning Meeting and helps
develop the Sprint Backlog. Once this is done, Sprint Backlog
items and tasks are assigned to different members of the
Development Team. The Development Team then works on
these Sprint Backlog items for the duration of the sprint. Within
the sprint, Daily Standup Meetings are held to help each team
member progress with their tasks and to help eliminate anything
getting in the way of that progress. During each sprint, the
Scrum Master oversees the process and helps eliminate
distractions whenever possible. After each sprint is concluded,
a Sprint Review and Sprint Retrospective are held. The sprint
cycle continues until a working product that satisfies all backlog
items is created.

III. RELATED WORK

Several other papers have surveyed the use of Scrum in
industry, education, or some other setting. To establish a
cognizant basis for this paper, this section presents a brief
overview of related Scrum studies and surveys. Most surveys
and studies on this topic present the issues, challenges, or
problems associated with Scrum usage in various settings that
are followed up with proposed practices or solutions that
purport to mend the given impediments.

A study on the use of Scrum in two companies, one, a digital
content agency, and the other, an automobile systems firm,
found that there are several common issues in Scrum
implementations, such as code quality, teamwork disruption,
managing backlog items, and more.; it was also observed that
conducting proper Scrum training alleviated many of these
issues [11]. An early Systematic Literature Review (SLR) of
primary studies using Scrum in Global Software Development
(GSD) found various challenges with Scrum in GSD, including
synchronizing communication, effectively collaborating,
communication bandwidth, and tool support, with attendant
solution practices, e.g., synchronized work hours, key
documentation, multiple communication modes, and proactive
resource management, respectively [12]. A Web-based survey
collected data about Scrum usage from ScrumAlliance, Project

Scrum Master

Daily
Standup
Meeting

Sprint
. _ 8
A% Sprint Review
- -
@ Finished Work

L]
-2 Sprint Retrospective

Fig. 1. A depiction of the Scrum Process, adapted from [8]
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Management Institute (PMI), and several high-maturity
organizations [13]. Some of the key findings are given below:

e Scrum was the most frequently used development method

e Scrum found most of its use in the financial,
telecommunications, and healthcare sectors

Scrum team size from 4-9 members was most common
Average sprint length was from 2-4 weeks

Scrum products were rated as having higher quality

Scrum products were rated as having greater customer
satisfaction

A large 2022 SLR investigated why and how Scrum was
modified in actual practice by taxonomizing the review into
nine modification objectives. The nine most common objectives
for modifying traditional Scrum were to improve the
performance of the product development life cycle, to make
Scrum fit better into particular development contexts or fields,
to emphasize architecture artifacts, to let Scrum coexist with
other frameworks, e.g., lean development, to -effectively
manage distributed teams, to grant better managerial control, to
allow greater incorporation of end-user feedback into the
product development process, to improve collaboration
between multiple Scrum teams and to increase software security
[14].

All the issues and remedies discussed are also witnessed in
educational settings employing Scrum. A 2021 primary study
employing Scrum for an undergraduate software engineering
course presented very positive results when the students were
surveyed about their experiences [15]. Students reported
positive outcomes regarding team communication, the
definition of sprint goals, and daily standup meetings. In the
same year, another primary study found that using Scrum in
project-based university classes improved student learning and
performance because of Scrum’s emphasis on project
management, task assignment, performance monitoring, and
regular feedback [16].

IV. FINDINGS

This section provides a survey of studies that used Scrum in the
classroom. There are many similar studies with similar results.
Due to the length limitations of this work, a full systematic
literature review was not performed. To reduce the
overwhelming number of citations, papers were chosen with
preference to the quality of the study, the recency of the study,
and the novelty of the study. This selection process allows the
most thorough and contemporary discussion of implementing
Scrum in the classroom. However, all papers were found using
the following search term: “(scrum) AND (adoption OR
pedagogy OR academia OR classroom OR research OR
education OR students)” or cited within the papers found using
the above search.

A. Teaching Scrum

The majority of the adaptations of Scrum for the classroom
focus on the idea of teaching the Scrum process to students. The
goal is to introduce the students to the Scrum method because
they will eventually use it in industry. Therefore, the first

category of Scrum in the classroom involves teaching Scrum
explicitly to students as a part of the methodology.

1) Class Type

When teaching Scrum as a method, it is most common that the
class aligns with an industry that commonly uses Scrum. For
example, Scrum is commonly used in Software Engineering
jobs and is thus taught in a Systems Analysis and Design Course
[2], various capstone courses [3], and project management
courses [4]. Using Scrum is beneficial for developing projects,
learning the Scrum process, learning project management, and
learning effective teamwork [5]. Other work has specifically
encouraged Scrum for project-based learning classes [6].

Most of the strategies discussed are studied in one-off
classroom settings. Additionally, Scrum is taught the most in
upper-level courses. This usage is sensible because lower
division courses, such as first-year courses, face the problem of
adapting students to the university-level coursework, so
adhering to proper project management would pile another
expectation on them [17]. Other work explicitly details an
approach that introduces students to Scrum in a freshman-level
course but builds on that knowledge through four consecutive
courses throughout the degree program [5].

2) Scrum Training

For many of these courses, it was not assumed that students had
prior experience using Scrum. In that case, they explained the
Scrum process before the students replicated it in their projects.
Some approaches recommend giving a few hours of upfront
instruction and training and continuing short training sessions
to reinforce specific concepts and ensure the method was
followed with discipline [2].

There are alternatives to training that do not involve
discussions and lectures. In one case, in a project management
course, Scrum was implemented to manage a LEGO building
challenge; through this, students could effectively learn the
Scrum process [18]. The LEGO experience has been used as a
part of the lecture series to expose students to Scrum before they
apply it to their capstone project [3].

3) Team Organization

The decision to split a class into groups will likely influence the
individual students’ experience. Teams often are split in an
attempt to balance experience and skill levels [2].

Another vital role is the Product Owner. In some cases, the
product owner is someone outside the class (such as a professor
or a local business owner) [2, 19]. An interesting
implementation is that if the Product Owner was not responsive
to a team and did not give the necessary feedback, the students
were switched with to new product owner [2]. The Product
Owner can be a natural occurrence when students in the class
were developing for real industrial clients [3].

The role of the Scrum master can be rotated between
students [2]. The goal is to keep the students involved in the
process and give each of them a taste of the experience of being
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the Scrum Master while preventing one singular student from
being excluded from the technical expectations of the class.
Alternately, other approaches choose not to rotate the role of the
Scrum master and instead give the role to the student who is
most familiar with Agile methodologies methods [20].

In the project where students were introduced to Scrum
repeatedly at different levels, the role of Project Owner and
Scrum Master changed throughout the progression of courses
[5]. The roles were not assigned for the freshman level,
allowing the whole team to serve as both roles. In the
sophomore year, upper-level students exemplified the Scrum
Master role. In the next course, the students on the team choose
a Scrum Master (and can choose to rotate), and an instructor
becomes the Product Owner. In the final stage of this
progression, their capstone course, a faculty member is the
Product Owner and represents the industry client. At this stage,
the Scrum Master remains a student.

Some projects [15] implement a role found in some industry
implementations of Scrum [21, 22] and introduce for the
classroom experience known as the Agile Coach [23]. The
Agile Coach facilitates the student experience, helps resolve
problems and conflicts, and aids the students in their
collaboration process. Unlike the mentorship that a Scrum
Master traditionally provides, the Agile Coach does not act as a
part of the team and only interferes when necessary, thus
introducing a hierarchy that is intended not to be present in
Scrum. In the classroom model, the Agile Coach could be a
professor or an outsider with experience in Scrum to help
students adhere to the method [15].

4) Sprints and Retrospectives

The length of sprints in the Scrum process varies. In industry,
Sprints are expected to last one to four weeks. Some projects
have the sprints be one week long, except for when the students
did not have class, in which case they were two weeks long [2].
Some suggest that one week can be too short based on how
much time students can dedicate to a single class in a week, in
which case two-week sprints are more suitable [24]. However,
focusing on shorter sprints seems to be a trend to keep students
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engaged in the process. On top of that, academic semesters are
limited to three to four months. The longer the period of the
sprint, the fewer sprints can be completed.

In addition, changing the daily stand-up meeting to occur
less frequently allows students to get some work done between
meetings, such as the amount of time it will take students to
contribute an equal amount that they could contribute in a
singular eight-hour workday [24]. However, some work
includes stand-up meetings frequently (as the class schedule
allows), having them up to 4 times a week [5].

5) Scrum adaptations in the classroom

In some projects where there are two class meetings per
week/sprint, one class was used for a meeting, work time, and
a short training session, while the other allowed for a sprint
review, retrospective, and planning of the next sprint [2]. An
important consideration when including Scrum in the classroom
is that lecture time is lost to handle Scrum events during class
[24]. Therefore, some approaches suggest introducing reviews
and retrospectives after students have become familiar with the
process [5]. It is common to have Scrum processes be
completed during the scheduled class period, as it guarantees
that all team members will be available to meet and contribute.

Another aspect of adapting Scrum to the classroom setting
is the need to assign students grades. In some classrooms, all
students on the team received the same grade based on
evaluations from clients and coaches and the project’s final
results [3]. This approach is meant to simulate industry in that
the final product is what matters. However, other traditional
methods of group work grading are appropriate, such as
considering individual efforts and peer reviews.

6) Adapting Scrum

The fact remains that this is implemented in a classroom, not an
industry setting. It is nearly impossible to replicate an industry
setting exactly. However, it is up to the individual implementors
to determine how much they want to adapt and change the
Scrum process to fit their needs.

Scrum Master
Standup
Meeting
(will occur on a
weekly basis or
every class)

° e
o Sprint Review
-
@ Finished Work

[ ]
@8 Sprint Retrospective

Fig. 2. Teaching Scrum as a Methodology
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Fig. 3. Using Scrum as a Pedagogical Tool

Some work attempts to remain as faithful as possible to the
Scrum method [2]. However, other work notes that adaptations
must occur because students are participating in an academic
course, not a 40-hour-a-week industry position [24]. Either
approach seems to be effective. Too many adaptations can
weaken the benefits of Scrum, yet too few adaptations would
make the process unreasonable for students.

7) Results

Disseminated recommendations and descriptions come from
overseeing over 50 projects in the classroom [2]. Students
reported at the end of this study that the hands-on Scrum project
allowed them to enhance their knowledge and comfort with
Scrum.

Simplified recommendations from these studies are:

Students should be asked to deliver an actual project [2, 3,
4]

Students should acquire a legitimate product owner [2, 19]
Students should be trained on the Scrum process [2, 5, 3]
Scrum should only be adapted when necessary [2, 24]
Reduce the occurrence of scrum meetings [19, 24, 3]

The student perspective of Scrum is not always positive.
Students have reported negative reviews of the Scrum process
yet contradictorily rated their group project as a positive
experience [25]. There are certainly some challenges to
adapting Scrum in the classroom. The adaption of Scrum into
correct usage can be difficult [26]. In that case, students may be
utilizing a waterfall process while going through the motions of
a Scrum process. This issue shows the tradeoff between
ensuring the Scrum Master is experienced enough to steward
the process effectively and letting students rotate as Scrum
Master to introduce them to the experience.

B. Scrum as Pedagogy

The popularity of Scrum has kept it from being limited to
project-based engineering classes. Some researchers have used
Scrum in the classroom without the attempt to teach Scrum as a

process. In doing so, they reap the benefits of Scrum outside of
the domain where learning Scrum is essential to student’s future
careers.

Scrumage (SCRUM for AGile Education) manages multiple
pedagogical approaches to teaching the same material [27].
Rather than the deliverable being a piece of software at the end
of each sprint, students present mastery of a learning goal. This
method follows Scrum closely, using sprint planning, standup
meetings, reviews, and retrospectives. Students can choose the
approach to learning the material that works best for them. The
Scrumage approach was shown to improve student ability to
learn course material and create a positive impact on the
students’ feelings about their ability to learn course content
[28].

A different approach also used Scrum to manage student
ability in the classroom [29]. In a weekly/biweekly sprint,
students are given a backlog. Items are rated by difficulty, and
tasks with a higher difficulty were associated with a higher
grade. In addition, the tasks were not graded, but the students
were provided with feedback until the task was marked as
“complete.” This approach was beneficial for self-regulated
students who appreciated the feedback. However, a lack of
change in pass rates suggested that it did little to encourage the
motivation of disengaged students.

Scrum was also adapted to guide students through their
master’s thesis [30]. The roles of Product Owner, Scrum
Master, and team member were dropped. However, the
frequency of meetings and the tracking of incremental progress
via backlogs were adopted. This project management technique
positively affected students’ ability to accomplish a large
project and successfully pass their thesis.

Scrum has been used as a classroom pedagogy in a wide
variety of classrooms, such as chemistry courses [31], as a
method of writing in academia and industry [32], in any project-
based course [33], and to manage group work in the humanities
[34].
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One of the main benefits of Scrum as a pedagogy seems to
be students’ engagement in the learning process. Scrum
concepts were used for online learning as a way of supporting
the self-regulation abilities of learners and were successful in
helping with goal planning [35]. For group work, allowing
students to determine and manage a project via Scrum increases
their sense of self-efficacy [34].

The Scrum strategy of breaking down a problem into small
tasks and further breaking down those tasks into sprints is
effective in many educational domains [31]. At the end of the
sprint, the goal of students in project-based classes is to
complete self-determined goals [34]. In domains where the
students have less structure to determine their progress, the goal
at the end of a sprint is to complete a formative assessment [31].

Students are expected to reflect on the learning process
between sprints to improve during the next cycle, much like a
Sprint Review and Retrospective [31]. This reflection is an
integral part of the learning process and is conveniently built
into the Scrum process. For some students, the focus on self-
efficacy and control over their learning increased their
motivation; for others, the lack of obligation presented above,
like in a traditional classroom setting, decreased motivation
[34].

With Scrum as a pedagogy, the product is usually mastery
of course knowledge. This product limits the implementation of
the roles of Product Owner and Scrum Master. The product
owner is the teacher, who manages what knowledge needs to be
mastered by students in their course [33]. The Scrum master is
another person of authority [33]. Usually, this will fall to the
course instructor, or perhaps a TA, who can ensure that students
adhere to the process correctly.

Reducing the group size is important classes where group
work is maintained [34]. Groups of approximately four students
are practical for ensuring that all students have an equal
opportunity to engage in the final product [31]. Much like the
recommendations for teaching Scrum methodology, it is
important to organize teams based on experience [27]. The
ability to self-organize is a component of the official Scrum
process, yet not balancing teams can leave inexperienced
students behind.

It is worth mentioning that outside of the classroom, Scrum
has been implemented in academic research teams [36, 37, 38,
39] and for managing change in engineering departments [40].

V. FINDINGS

Fig. 2 and Fig. 3 summarize the applications of Scrum in the
classroom.

Fig. 2 shows the implementation of teaching Scrum
methodology to students. When teaching Scrum as a
methodology, the most significant decisions surround the roles
played and the time frame. Using industry partners as a
customer, choosing a product owner outside the university, and
utilizing a singular Scrum Master can mimic realistic scenarios
for students. Alternatively, using a professor as a product owner
or allowing students to rotate the role of Scrum Master may

allow them to engage more thoroughly in the Scrum process and
have a better learning experience.

In Fig. 3, the implementation of Scrum as a pedagogy is
implemented. The most significant change in this situation is
that there tend to be fewer requirement changes. Since course
content is pre-established, Scrum is used for content delivery.
As such, the course instructor takes on the influential roles of a
Scrum Master and Product Owner. The main benefit of Scrum
as a pedagogy is that it breaks down learning goals into tasks
that seem less daunting for students. The self-organizing
aspects of Scrum are used to encourage students to take more
control over their own learning experiences.

VI. CONCLUSION

Scrum has been implemented widely in industry. The
effectiveness of Scrum extends beyond its original purpose and
has found its way into classrooms, both as course content and
as a pedagogical method. In both cases, Scrum has seen benefits
in the ability of students to manage the workload and complete
seemingly daunting projects. For students that will work with
Scrum in industry, this allows them to begin to experience the
demands of Scrum and makes them better prepared for their
future careers.

Scrum is effective as a technique but is not universally
beneficial to all students as a pedagogy. Future research should
focus on combining Scrum with other educational techniques
for engaging students with low skill or motivation.

VII. ACKNOWLEDGEMENTS

The authors would like to thank the National Science Foundation
(grant # 1920780) for their support.

REFERENCES

[1] L. Gongalves, "Scrum: The methodology to become more agile,"
Controlling & Management Review, vol. 62, no. 4, pp. 40-42, 2018.

[2] C.Baham, "Implementing Scrum Wholesale in the Classroom," Journal
of Information Systems Education, vol. 30, no. 3, pp. 141-159, 2019.

[3] M. Paasivaara, J. Vanhanen, V. T. Heikkild, C. Lassenius, J. Itkonen and
E. Laukkanen, "Do High and Low Performing Student Teams Use Scrum
Differently in Capstone Projects?," in 2017 IEEE/ACM 39th
International ~ Conference on Software Engineering: Software
Engineering Education and Training Track (ICSE-SEET), Buenos Aires,
Argentina, 2017.

[4] D. E. Rush and A. J. Connolly, "An agile framework for teaching with
scrum in the IT project management classroom," Journal of Information
Systems Education, vol. 31, no. 3, pp. 196-207, 2020.

[5] B. Pejcinovic, P. Wong and R. B. Bass, "Board 63: Work in Progress:
Adapting Scrum Project Management to ECE Courses," 2019.

[6] B. Nejmeh and D. S. Weaver, "Leveraging scrum principles in
collaborative, inter-disciplinary service-learning project course," in 2014
IEEE Frontiers in Education Conference (FIE) Proceedings, Madrid,
Spain, 2014.

[71 M.a.J. H. Fowler, "The agile manifesto," Sofiware development, vol. 9,
no. &, pp. 28-35, 2001.

[8] J. Sutherland and K. Schwaber, "The Scrum Papers: Nuts, Bolts, and
Origins of an Agile Framework," 30 March 2021. [Online]. Available:
https://www.scruminc.com/scrumpapers.pdf.

[91 K. Schwaber and J. Sutherland, "The 2020 Scrum Guide," November
2020. [Online]. Available: https://scrumguides.org/scrum-guide.html.

Authorized licensed use limited to: Embry-Riddle Aeronautical University. Downloaded on September 25,2024 at 15:14:25 UTC from IEEE Xplore. Restrictions apply.



[10] H. F. Cervone, "Understanding agile project management methods using
Scrum," OCLC Systems & Services: International digital library
perspectives , vol. 27, no. 1, pp. 18-22, 2011.

[I1]R. Akif and H. Majeed, "Issues and challenges in Scrum
implementation," International Journal of Scientific & Engineering
Research, vol. 3, no. 8, pp. 1-3, 2012.

[12] E. Hossain, M. A. Babar and H.-y. Paik, "Using scrum in global software
development: a systematic literature review," 2009 Fourth IEEE
International Conference on Global Software Engineering, pp. 175-184,
2009.

[13] M. C. Paulk, "A scrum adoption survey," Software Quality Professional,
vol. 15, no. 2, pp. 27-34, 2013.

. Hron and N. Obwegeser, y and how is Scrum being adapted in

[14] M. H d N. Ob "Why and how is S being adapted i
practice: A systematic review," Journal of Systems and Software, vol.
183, 2022.

[15] G. Rodriguez, 1. Gasparini, A. Kemczinski and A. V. de Matos,
"Students’ Perception of Scrum in a Course Project," IEEE Revista
Iberoamericana de Tecnologias del Aprendizaje, vol. 16, no. 4, pp. 329-
336, 2021.

[16] F. Sandra, J. Dinis-Carvalho and A. T. Ferreira-Oliveira, "Improving the
performance of student teams in project-based learning with scrum,"
Education sciences, vol. 11, no. 8, 2021.

[17] R. B. Bass, B. Pejcinovic and J. Grant, "Applying Scrum project
management in ECE curriculum," in 2016 IEEE Frontiers in Education
Conference (FIE), 2016.

[18] M. Paasivaara, V. Heikkild, C. Lassenius and T. Toivola, "Teaching
students scrum using LEGO blocks," in Companion Proceedings of the
36th International Conference on Software Engineering, Hyderabad,
India, 2014.

[19] M. Persson, 1. Kruzela, K. Allder, O. Johansson and P. Johansson, "On
the use of scrum in project driven higher education," in Proceedings of
the International Conference on Frontiers in Education: Computer
Science and Computer Engineering (FECS), 2011.

[20] G. Rodriguez, A. Soria and M. Campo, "Virtual Scrum: A teaching aid
to introduce undergraduate software engineering students to scrum,"
Computer Applications in Engineering Education, vol. 23, no. 1, pp. 147-
156, 2015.

[21] L. Adkins, Coaching agile teams: a companion for ScrumMasters, agile
coaches, and project managers in transition, Pearson Education India,
2010.

[22] V. Stray, B. Memon and L. Paruch, "A systematic literature review on
agile coaching and the role of the agile coach," in Product-Focused
Software Process Improvement: 2 1st International Conference, PROFES
2020, Turin, Italy, November 25--27, 2020, Proceedings 21, Turin, Italy,
2020.

[23] G. Rodriguez, A. Soria and M. Campo, "Measuring the Impact of Agile
Coaching on Students’ Performance," IEEE Transactions on Education,
vol. 59, no. 3, pp. 202-209, 2016.

[24] H.-F. Chang and M. Shokrolah Shirazi, "Adapting Scrum for Software
Capstone Courses," Informatics in Education, vol. 21, no. 4, pp. 605-634,
2022.

[25] E. Friess, "Scrum in Classroom Collaborations: A Quasi-Experimental
Study," Journal of Business and Technical Communication, vol. 37, no.
1, pp. 68-94, 2023.

[26] B. Milasinovi¢, "An overview of key aspects in adopting Scrum in
teaching process," in Cooperation at Academic Informatics Education
across Balkan Countries and Beyond workshop, Primosten, Croatia,
2018.

[27] S. Duvall, D. R. Hutchings and R. C. Duvall, "Scrumage: A Method for
Incorporating Multiple, Simultaneous Pedagogical Styles in the
Classroom," in Proceedings of the 49th ACM Technical Symposium on
Computer Science Education, Baltimore, Maryland, USA, 2018.

[28] S. Duvall, S. Spurlock, D. R. Hutchings and R. C. Duvall, "Improving
Content Learning and Student Perceptions in CS1 with Scrumage," in
Proceedings of the 52nd ACM Technical Symposium on Computer
Science Education, Virtual Event, USA, 2021.

[29] T. Linden, "Scrum-based learning environment: Fostering self-regulated
learning," Journal of Information Systems Education, vol. 29, no. 2, pp.
65-74,2018.

[30] G. Tomas, M. Mira da Silva and J. Bidarra, "Supervision of master theses
based on Scrum: A case study," Education and Information
Technologies, vol. 26, pp. 3721-3741, 2021.

[31] J. Vogelzang, W. F. Admiraal and J. H. Van Driel, "A teacher perspective
on Scrum methodology in secondary chemistry education," Chemistry
Education Research and Practice, vol. 21, no. 1, pp. 237-249, 2020.

[32] J. Moses, "Agile writing: a project management approach to learning,"
International Journal of Sociotechnology and Knowledge Development
(IJSKD), vol. 7, no. 2, pp. 1-13, 2015.

[33] K. Royle and J. Nikolic, " A modern mixture, agency, capability,
technology and ‘scrum’: Agile work practices for learning and teaching
in schools," Centre for Promoting Ideas, 2016.

[34] A. Jurado-Navas and R. Munoz-Luna, "Scrum Methodology in Higher
Education: Innovation in Teaching, Learning and Assessment.,"
International Journal of Higher Education, vol. 6, no. 6, pp. 1-18, 2017.

[35] J. Konert, C. Bohr, H. Bellhduser and C. Rensing, "PeerLA - Assistant
for Individual Learning Goals and Self-Regulation Competency
Improvement in Online Leaming Scenarios," in 2016 IEEE [6th
International Conference on Advanced Learning Technologies (ICALT),
Austin, TX, USA, 2016.

[36] O. Ochoa and S. A. Reynolds, "Introducing Agility into Research
Teams," in 2022 IEEE Frontiers in Education Conference (FIE),
Uppsala, Sweden, 2022.

[37] M. Hicks and J. S. Foster, "Score: Agile research group management,"
ommunications of the ACM, vol. 53, no. 10, pp. 30-31, 2010.

[38] L. R. Lima, T. de Castro Freire and H. A. X. Costa, "Adapting and using
scrum in a software research and development laboratory," Revista de
Sistemas de Informagao da FSMA, vol. 9, pp. 16-23,2012.

[39] E. Senabre Hidalgo, "Management of a multidisciplinary research
project: A case study on adopting agile methods.," Journal of Research
Practice, vol. 14, no. 1, p. P1, 2018.

[40] T. A. Wilson, J. J. Pembridge, M. Towhidnejad, E. E. Bowen and C. A.
Castro, "Scrum as a Change Strategy," in 2020 ASEE Virtual Annual
Conference Content Access, 2020.

Authorized licensed use limited to: Embry-Riddle Aeronautical University. Downloaded on September 25,2024 at 15:14:25 UTC from IEEE Xplore. Restrictions apply.



	Scrum in the Classroom: An Implementation Guide
	Scholarly Commons Citation

	Scrum in the Classroom: An Implementation Guide

