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Abstract: This research proposes a curriculum designed to promote the application of agile methodologies in classrooms. It identifies the
key skills secondary school teachers need and categorizes them into three main areas: understanding the foundational concepts of agile
methodologies, developing essential soft skills such as communication and teamwork, and enhancing digital proficiency. Guided by Gagné’s
instructional design model, these competencies were systematically integrated into a well-structured curriculum with clearly defined mod-
ules and units. By focusing on these three areas – agile methodologies, transversal skills, and digital competences – the curriculum aims to
help teachers embrace and apply agile principles in practical, meaningful ways. It supports teachers in actively integrating agile practices
into their classrooms and equips them with tools to create dynamic, collaborative learning environments where students can develop impor-
tant 21st-century skills, such as adaptability and problem-solving. By empowering teachers with these skills, the curriculum establishes a
pathway to transform education, making it more responsive, student-centered, and prepared for the future. It bridges the gap between tradi-
tional teaching methods and the agile practices required in today’s rapidly evolving world, ensuring a smoother transition toward innovative
and effective educational practices.
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1. Introduction

In today’s rapidly evolving world, marked by continuous
technological progress and the extensive impacts of globaliza-
tion, people are facing a growing array of complex and often
unpredictable challenges. These challenges span social, economic,
environmental, and other domains1. These challenges, on the one
hand, present opportunities for progress and, on the other hand,
introduce significant obstacles that individuals and communities
need to manage [1]. This trend is expected to continue in the near
future, highlighting the necessity for people, particularly the youth,
to develop a broad range of skills that will enable them not only to
cope but also to excel in this dynamic environment.

Education is considered a key point in meeting these demands.
However, traditional educational modes focusing on the transfer of
knowledge have started showing their limitations, indicating that
a new educational approach that cultivates a broader spectrum of
skills beneficial to students in their personal, professional, and civic
lives should be embraced. In this context, the integration of agile
methodologies into education is gaining traction as a contemporary

*Corresponding author: Panos Fitsilis, Department of Business Administration,
University of Thessaly, Greece. Email: fitsilis@uth.gr
1OECD, “The Future of Education and Skills. Education 2030,” 2018,
https://www.oecd.org/content/dam/oecd/en/publications/reports/2018/06/the-
future-of-education-and-skills_5424dd26/54ac7020-en.pdf

and innovative approach, introducing the notion of agile education.
Although there is no universally accepted definition of agile educa-
tion, briefly, agile education is an educational approach that borrows
from the world of software development, emphasizing learning in
small incremental steps, in flexibility and adaptability to the learn-
ing process, and in collaboration both between learners and learners
and educators. Learning in small incremental steps allows some-
one to learn and apply new knowledge quickly, while flexibility and
adaptability allow learning to be adapted quickly in a continuously
changing environment or be adjusted according to specific needs.
These aspects of agile education offer a fresh pedagogical per-
spective that facilitates the development of essential skills such as
effective communication, collaborative teamwork, critical thinking,
and creative problem-solving, which are in line with contemporary
competency requirements for individuals and extend beyond the
mere imparting of information [2–4].

Prominent among the initiatives aimed at infusing agile princi-
ples into modern education are EduScrum [5], Scrum@School [6],
and Agile Educator Guide [7], each one representing a unique effort
to harness the potential of agile methods within the educational
system.

Several studies in the literature examine the use and effec-
tiveness of the agile approach in education [8–13]. These studies
highlight the benefits of the agile approach in fostering a wide range
of competencies. This research states that the successful adoption of
an agile approach in education necessitates a transformative role for
educators, who must be equipped with the necessary knowledge and
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skills to effectively apply agile methodologies and achieve desired
outcomes in the classroom.

Under that prism, the focus of this research lies in an in-depth
exploration of the competences an educator required to have in order
to efficiently apply the contemporary agile educational framework
and proposes a comprehensive curriculum tailored to the needs of
educators, which equips them with (a) a nuanced understanding
of the principles and methodologies underpinning agile education
and (b) with necessary competences required to effectively apply it.
This, in turn, will empower educators to seamlessly integrate these
innovative approaches into their teaching practices.

The structure of this article is as follows: Section 2 offers a
comprehensive review of the competencies deemed essential for
thriving in modern society. Additionally, it delves into various
approaches to agile methodology in education, as well as other
educational methodologies that share similar objectives. Section 3
provides a detailed exposition of the research methodology
employed in this study. Moving forward, Section 4 presents an
in-depth analysis of the curriculum’s structure and design, offer-
ing insights into its development. Finally, Section 5 encompasses
the conclusion, summarizing key findings, and outlines potential
avenues for future research in this vital and evolving field of
education.

2. Literature Review

The literature review highlights how an agile educational
approach contributes to the development and refinement of essen-
tial competences required by contemporary individuals in modern
working environments both for vocational and conventional edu-
cation. Through this examination, a clear link between agile
educational strategies and their role in fostering the competencies
needed for success in the 21st-century workforce is established.

2.1. Agile methodologies in education

Agile methodologies in education are a student-centered
approach to teaching and learning that is inspired by the principles
of agile software development. Initially developed to improve the
efficiency and quality of software development, agile methodolo-
gies have been adapted to other domains, including education, where
they can be used to create more engaging and effective learning
experiences.

Agile education emphasizes collaboration, self-direction,
incremental progress, and iteration. Implementing the agile
approach in education gives learners the responsibility of organizing
their own task division, planning, and approach [6]. In an agile learn-
ing environment, student teams are responsible for setting their own
goals, reflecting on their progress, promoting innovation and exper-
imentation, and adapting their work plans based on team dynamics
and progress [14]. It is important to highlight that agile methodolo-
gies are fundamentally interdisciplinary and require, within the agile
team, the integration of transversal skills (such as communication,
collaboration, and critical thinking) as well as digital competences
for being effective. Similarly, in educational environments, team-
working depends on effective communication, problem-solving,
and adaptability. Digital platforms are used to facilitate collabora-
tion, transparency, and feedback cycles, which are core elements of
agile practice.

Agile methodologies can be applied in several ways within
the classroom, including project-based learning, problem-based

learning, inquiry-based learning, or as an alternative approach to
meeting curriculum requirements [7].

Wong and Li [15] explore factors like leadership, infras-
tructure, culture, faculty training, and student readiness that are
needed for implementing agile-blended learning effectively, and
they deliver a practical framework, bridging Agile theory and
educational practice.

In the same line, several agile models have been introduced
during the last years [16], such as the “Agile Manifesto for Higher
Education” [17], the “Agile Pedagogy Manifesto” [18], the “Agile
Manifesto for Teaching and Learning” [19], and the “Manifesto for
Agile education”2.

“Agile Manifesto for Teaching and Learning” [19] is the
result of a two years’ work by a group of faculty members
who applied agile methodologies in their everyday teaching in
higher education. They found that their adaptations of agile to
higher education produced positive outcomes by increasing stu-
dent engagement, encouraging students to take responsibility for
their learning, enhancing the level and quality of collaboration, and
producing higher quality deliverables.

“Agile Manifesto for Higher Education” [17] discusses how
lean and agile practices can be applied to higher education to reduce
waste and improve efficiency. It reflects current trends in higher
education and proposes an Agile Manifesto for Education, similar
to the Agile Manifesto in software development. It suggests that the
quality and productivity in the education sector could be improved
by adopting agile principles, aided by information and communica-
tion technology, indicating a novel approach to integrating modern
management techniques into educational settings.

The “Agile Pedagogy Manifesto” [18] presents an educational
approach inspired by agile methodologies, especially the scrum
method used in project-based work. It explores the adaptation of
this agile technique to both teaching and learning within formal
education and project-based learning environments. By developing
an agile pedagogical model, it aims to achieve increased auton-
omy for teachers and students, strategic integration of digital tools
in educational practices, and the enhancement of human skills
and capabilities through revised learning designs. Additionally, the
Agile Pedagogy Manifesto proposes viewing the teacher–student
interaction as a “technology for learning,” defining technology as a
deliberate process of knowledge creation.

Overall, agile methodologies in education are designed to
enhance the learning experience by enabling students to take an
active role in their learning and to collaborate with their peers and
teachers [20]. They promote a culture of continuous improvement
and innovation, which is essential for preparing students for the
rapidly changing demands of the modern workplace. Encourage
the adoption of information technology for enhancing their results.
Below are briefly presented the most well-known agile educational
frameworks.

2.2. EduScrum

EduScrum [5] is an educational framework aiming to help
students tackle complex, adaptive problems while achieving learn-
ing goals and personal growth [21]. Its main advantages are
that it is lightweight and easy to understand. However, it is

2Scrum at the school, “Manifesto for Agile education,” 2018,
https://scrumatschool.nl/wp-content/uploads/2018/11/Manifesto-for-Agile-
Education.pdf
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challenging to master as student teams need to do that by them-
selves. EduScrum focuses on the “What,” meaning the objectives
and goals, while leaving the “How,” the methods and processes,
up to the student teams. EduScrum does not provide any spe-
cific strategy but allows various strategies to be applied during
the educational process. It emphasizes transparency and the effec-
tiveness of the chosen plans and approaches, enabling students
to self-assess and improve their performance. EduScrum fosters
self-organization teams, sets clear learning objectives, and requires
high-quality work to be done within specific time limits. This
approach encourages continuous evolution in the quality of work,
collaboration, and personal development throughout the school
year.

A key aspect of EduScrum is the concept of ownership,
where students have a significant say in defining their work
quality. This, combined with the framework’s emphasis on contin-
uous improvement, leads to enhanced overall quality. EduScrum
includes review and retrospective processes for identifying good
or bad practices and fostering continuous improvement and fault
avoidance.

Consequently, EduScrum offers an innovative approach to
learning, where students are actively involved in their educational
journey, leading to deeper engagement and more effective learning
outcomes.

2.3. Scrum@School

Scrum@school [6] is an educational framework that trans-
forms the traditional classroom environment by promoting student
responsibility, a growth mindset, teamwork, continuous feedback,
and adaptability. It is designed to encourage students to take own-
ership of their learning, self-organize, and collaborate in teams,
enhancing their motivation and engagement. Specifically:

1) Responsibility and Ownership: Students are encouraged to work
independently and collaboratively, taking responsibility for their
learning process. Scrum@school provides a structure and an
overview through tools like the Scrum board, fostering a sense
of ownership and self-regulation.

2) Kaizen Mindset: Emphasizing continuous improvement,
Scrum@school adopts the Kaizen philosophy of making small,
incremental improvements. This mindset prioritizes ongoing
learning and growth over merely meeting standards.

3) Teamwork: The framework supports team learning and acknowl-
edges the importance of teamwork in cognitive, personal,
and social development. It emphasizes that teamworking
enhances learning and leads to better outcomes than individual
efforts.

4) Feedback Over Grades: Scrum@school incorporates contin-
uous feedback loops instead of focusing solely on grades.
This approach facilitates formative assessment, allowing stu-
dents to reflect on and improve their work and methodologies
continually.

5) Adaptability and Agile Practices: It encourages a flexible
approach to learning, where students and teachers are adapt-
able and responsive to changes. This adaptability ensures
that learning strategies and project plans remain relevant and
effective.

In summary, Scrum@school places equal emphasis not only on
the subjects being taught but also on the learning process followed.
It concentrates not just on the outcomes but also provides equal
value to the processes leading to those results. Beyond individual
achievements, it prioritizes the performance of the entire team and

its members. In that way, it is redefining the learning environment
to make it more student-centered, collaborative, and responsive,
enhancing both the learning experience and outcomes.

2.4. The Agile Educator Guide

Vizdos in 2021 introduced “The Agile Educator Guide” [7],
which is an agile framework for modern education. The primary
goal of this framework is to better prepare students for the challenges
of the 21st century. It involves fostering skills and mindsets in stu-
dents that are adaptable, dynamic, and suitable for a fast-paced and
uncertain world.

The framework critiques the existing education system
approach, which is characterized by unidirectional information
flow, strict adherence to rigid curricula, set deadlines, and teacher-
defined assessments. Instead, it promotes an educational approach
where students have more agency in their learning process. This
includes the abilities for self-direction and effective collaboration.

Agility in the classroom, according to this framework, can be
in various forms such as individual projects, project or problem-
based learning, inquiry-based learning, or as a means for students to
achieve content standards that are aligned with the curriculum. The
overall aim is to create an education system that is more responsive
and relevant to the needs of contemporary students who will face
complex problems in their future lives and careers.

2.5. Innovative educational models that can support
agile approach

As mentioned in Section 2.1, it incorporates the use of other
innovative educational models that can support the implementa-
tion of agile education methodologies by promoting engagement,
efficiency, and practical learning. These approaches complement
agile’s focus on iterative processes, collaboration, and continuous
improvement, fostering a dynamic and responsive educational envi-
ronment [22]. Below are briefly presented the most well-known of
them.

2.5.1. Project-based learning
Project-based learning (PBL) is a teaching approach in which

studentsengageinextended,interdisciplinaryprojectsthatallowthem
to explore real-world problems and challenges [23]. This approach
emphasizes student-centered learning and collaboration, as students
work in teams to develop solutions to authentic problems [9, 24].

PBL is widely used in many educational settings, from elemen-
tary schools to universities, and has been shown to have numerous
benefits for students, including improved critical thinking skills,
increased engagement, and better retention of information [11].
Some key features of PBL include [25]:

1) A focus on real-world problems or challenges
2) Student-centered learning, with students taking an active role in

their own education.
3) Collaborative work, with students working in teams to develop

solutions to problems.
4) Integration of multiple disciplines, with projects often involving

elements of math, science, language arts, and other subjects
5) An emphasis on inquiry-based learning, where students ask

questions and conduct research to solve problems.

Overall, PBL is a powerful approach to teaching and learning
that can help students develop critical skills while engaging with
real-world problems and challenges.
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2.5.2. Lean education
Lean thinking is an approach that aims to increase process pro-

ductivity by eliminating non-value-added items.While initially used
in the industrial sector, it has since been applied to other disciplines
with excellent results. Some of the basic concepts of lean think-
ing include defining value from the standpoint of the end customer,
eliminating all waste in all processes, continuously improving all
educational processes, and defining a continuous workflow based
on Kanban boards [26].

One of the fundamental principles of lean thinking is the
elimination of waste, which can come in eight different forms:
overproduction, inventory, overprocessing, defects, transportation,
motion, waiting, and unused creativity [27].

Within the educational context, lean functions as an organiza-
tional development program aimed at enhancing both performance
and job satisfaction for everyone involved in the education system.
This approach enhances processes by identifying and eliminating
unnecessary or obstructive stages and streamlining work comple-
tion. Schools that adopt lean are more adept at delivering their
activities and services, as they focus on maximizing the learning
abilities of all students and fostering an environment conducive
to success and satisfaction through a comprehensive systemic
approach. Under lean education, learning groups, comprising both
students and teachers, engage collaboratively as equals. They jointly
make decisions and address classroom challenges, learning from
each other. Challenges encountered during decision-making are not
viewed as barriers to achieving objectives but as catalysts for spark-
ing new ideas and innovations. Key principles of the lean method
include transparency, collaboration, efficiency, and joint learning.

Extensive studies and experiments have explored the appli-
cation of lean principles and practices to teaching, particularly
in technology and other STEAM (science, technology, engineer-
ing, arts, and mathematics) disciplines, yielding promising results3.
Although many higher education institutions have integrated these
principles into their administrative and institutional functions, the
application of lean thinking to the teaching and learning process has
remained uncharted or intentionally overlooked. Consequently, its
utilization in the realm of education is still regarded as innovative
and remains unknown.

2.5.3. Flipped classroom
The flipped classroom is a teaching approach in which the tra-

ditional in-class lectures and homework assignments are reversed.
In a flipped classroom, students watch pre-recorded lectures or read
material before coming to class [28]. During the class, they engage
in activities such as discussions, problem-solving, and project-based
learning under the guidance of the teacher [29].

The main objective of the flipped classroom is to shift
the focus from passive learning to active learning, peer, and
problem-based learning. Students are encouraged to take respon-
sibility for their own learning and collaborate with their peers
[29]. The flipped classroom approach has been shown to improve
student engagement, participation, and performance in numerous
studies [28].

The flipped classroom can be implemented in different ways
depending on the needs of the students and the subject matter. There
are various tools and resources available to facilitate the creation and
sharing of pre-recorded lectures and other learning materials, such
as videos, podcasts, and online quizzes.

3UNESCO International Bureau of Education, “Glossary of curriculum
terminology”, 2013, https://unesdoc.unesco.org/ark:/48223/pf0000223059

2.5.4. Inquiry learning
Inquiry-based learning is an educational approach that places

the student at the center of the learning process. It is a student-
centered approach to learning where students ask questions, make
observations, investigate, and draw conclusions [30]. Rather than
simply memorizing facts and information, inquiry-based learning
encourages students to actively engage with the material they are
studying and apply it to real-world problems.

Inquiry-based learning has many different forms, and it is used
in a variety of subjects and settings. Some of the key features of
inquiry-based learning are:

1) It is student-led, since the focus is on students asking questions
and exploring their ideas.

2) It is open-ended learning since it attempts to develop knowledge
and new insights.

3) Collaborative, learners work together in groups to investigate
problems and share ideas.

4) Self-directed learning, with students taking increasing responsi-
bility for their learning.

Examples of inquiry-based learning activities include con-
ducting experiments, research projects, case studies, debates, and
simulations. It is often used in science, social studies, and language
arts classes but can also be applied to other subjects.

Inquiry-based learning seeks to promote deeper learning and
understanding by engaging learners in the process of exploration
and discovery. It encourages them to become active learners who are
motivated to seek out answers and solutions to problems. Inquiry-
based learning has been found to be effective in increasing learner
engagement, promoting critical thinking and problem-solving skills,
and fostering a love of learning. It is used in a variety of educational
settings, from early childhood education to higher education.

2.6. Comparison of educational approaches

A comparison table highlights the key features and differences
among the learning methodologies that follow: lean education,
project-based learning, flipped classroom, inquiry-based learning,
and agile learning.

Please note that this table provides a general overview, and
there can be variations in the implementation of thesemethodologies
based on specific educational contexts and goals.

3. Research Methodology

3.1. Research design

The aim of this research is twofold: initially, to identify a
set of competences that educators need to obtain or improve to be
able to better implement agile practices in the educational process
and, second, to propose an educational curriculum that implements
the previous aim. To achieve this aim, the following steps were
followed:

3.2. Sampling and data collection procedure: Needs
analysis

In order to identify the needs, a survey was conducted among
primary and secondary school teachers in three countries: Greece,
Germany, and the Czech Republic. The survey aimed to identify the
level of awareness about agile methodologies among schoolteachers
and gather their opinions about the effectiveness of these method-
ologies and what competence they would like to upskill in applying
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Table 1
Comparison of educational approaches

Methodology Core principles Approach Focus areas Benefits
Lean education Eliminate waste, continu-

ous improvement, value
creation

Streamline processes, focus
on customer value

Process efficiency,
educational waste
reduction

Enhanced effi-
ciency, innovation,
customer-centricity

Project-based
learning

Real-world projects,
collaboration,
interdisciplinary

Solving authentic problems,
student engagement

Real-world problems,
teamwork, creativity

Critical thinking, engagement,
holistic learning

Flipped
classroom

Active learning, pre-class
content, in-class activities

Pre-recorded content, in-
class interaction

Student engagement,
peer collaboration

Improved engagement, deeper
understanding

Inquiry-Based
learning

Student-led, open-ended,
collaboration, exploration

Explore, investigate, draw
conclusions

Critical thinking,
problem-solving

Deep understanding, active
learning, curiosity

Agile learning Iterative, adaptable,
feedback-driven,
collaboration

Continuous improvement,
learner-centered

Flexibility, personalized
learning

Adaptability, collaboration,
self-directed learning,
responding to changes

Figure 1
Methodological steps

agile methodologies efficiently. The survey was conducted in April
2021. The questionnaire was developed by experts in agile method-
ologies who participated in the project and was reviewed by all
project members. It was distributed electronically through Google
Forms to schoolteachers in the three aforementioned countries.

A total of 102 responses were collected. Considering the survey
demographics, 73.5% of respondents were women. In terms of age,
49% were older than 51, 47% were between 30 and 50 years old,
and the remaining respondents were younger. The majority (84.3%)
were based in Greece, with the rest from the Czech Republic and
Germany. Regarding teaching experience, 40.2% had more than 25
years of experience, 56.9% had between 11 and 25 years, and the
remainder had less than 10 years. As for their current roles, 82.3%
were schoolteachers, 11.8%worked in school or education adminis-
tration, and the rest held other positions within the education system
(e.g., advisors and policymakers).

The survey took place during the implementation of an Eras-
mus+ project named Agile2Learn. More details about the project
can be found on the Agile2Learn4 website.

4Agile2Learn, “https://agile2learn.eu/”

In summary, the survey results reveal varying levels of famil-
iarity with the agile methodology among schoolteachers: 27.5%
were unaware, 29.4% had slight awareness, 21.6% possessed mod-
erate awareness, and 21.5% were highly or extremely aware of the
methodology. However, most teachers acknowledge the advantages
of agile methodologies in the educational process. Specifically,
68.9% believe that agile methods can enhance interaction among
school stakeholders, 55.9% see potential for improved collaboration
among educators, and 46.1% envision benefits for overall school
administration.

Finally, the survey indicated that the development of a cur-
riculum focusing on agile methodologies in education should be
grounded in three competences pillars: one related to the theoretical
foundations of agile methodologies, one devoted to the development
of transversal competences, and one supporting the development
of competences related to digital transformation. These findings
provided a solid foundation to continue this research.

3.3. Data analysis: Identification of competences

The next task was to identify which competences are necessary
to be developed by teachers to effectively apply the agilemethodolo-
gies. The results of the survey were an initial indicator, but further,
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a literature review was conducted to identify the necessary compe-
tences in the literature, as the application of agile methodologies
requires not only theoretical knowledge of methodology but also a
broader set of competencies.

The literature review focused on various competence frame-
works that were developed by various national and/or international
organizations such as the EU, UNESCO, etc., to identify the several
types of competences needed as must have for the next decades.

For digital competences, the following key frameworks were
examined: the Digital Competence Framework for Educators,
known as DigiCompEdu; the Digital Competence Framework for
Citizens, referred to as DigiComp2.2 [31]; and the Pedagogical
Guide of Digital Competency Framework5. The latter also con-
tributed to the identification of some transversal competences.
Additional sources for identifying transversal competences included
the insights derived from the EU conference titled Supporting Key
Competence Development: Learning Approaches and Environments
in School Education [32]; the Key Competences for Lifelong Learn-
ing framework in European Schools [33]; LifeComp: The European
Framework for Personal, Social, and Learning to Learn Key Com-
petence [34]; the Guide for Fostering Entrepreneurship Education
[35]; and the 2BDigital project6.

To identify agile competences, primary references were used,
including Scrum [36] and Kanban [37] agile methodologies, com-
plemented by insights from various agile educational frameworks
such as the Manifesto for Agile Education2, the EduScrum Guide
[5], and the Scrum@School Guide [6]. These references collectively
provided the foundation for the identification of agile competences.

3.4. Validity and reliability check: Refinement of
competences

The set of competences identified in the previous step was
refined by a group of experts to check its suitability, com-
pleteness, and correctness. The expert group consisted of twelve
academics and professionals with deep knowledge and extensive
experience in agile methodologies and/or educational domains from
four European countries, namely, Greece, Italy, Germany, and the
Czech Republic. The experts were selected by project partners of
the Erasmus+ Agile2Learn project.

3.5. Educational design

Once the final set of competences was identified, the subse-
quent step focused on the educational design of the curriculum. The
design phase of a course holds paramount importance in preparing
for its eventual implementation.

The curriculum design process began by mapping each identi-
fied competency to a corresponding module within the curriculum.
Each module was composed of a series of units. Subsequently, to
achieve the desired learning outcomes, one or more learning objects
were designed for each unit, aligned with Gagne’s instructional
design theory [38]. These seven steps are:

1) All the materials should start with a brief description of the
material to activate the trainees’ attention.

5Ministry of Education and Higher Education, “Pedagogical Guide. Digi-
tal Competency Framework,” 2020, https://www.education.gouv.qc.ca/filead
min/site_web/documents/ministere/guide-cadre-reference-PAN-en.pdf

6Hazel Israel, “The 2BDIGITAL project: A collaborative framework. 2BDig-
ital,” 2022, https://2bdigitalproject.eu/wp-content/uploads/2022/06/2BDigital-
Competence-Framework-Guide-EN.pdf

2) The material should be connected to prior relevant content.
3) The content should be presented in alternative forms (PDF,

PowerPoint, video clips, interactive materials, etc.)
4) Guidance should be provided through examples, forums, email

support, external resources, and frequent synchronous sessions.
5) Practical exercises and case studies for each concept should be

included.
6) Automated feedback or specific model solutions should be

provided.
7) Performance should be assessed through various practical

activities and quizzes.

To ensure consistency and a common structure, a set of tem-
plates dedicated to preserving the metadata associated with the
modules, units, and educational materials was created. These tem-
plates played a pivotal role in guiding the systematic development
and structuring of each module. The key outputs of this phase
were:

1) Course structure: a detailed description of the course’s structure,
which fulfills the aims of the course.

2) Course module description: a detailed description of every
course module and its association with specific competencies.

3) Course units (learning activities) description: a detailed descrip-
tion of the units per course module.

4) Learning objects: a detailed description of the learning objects
per unit.

5) Learner assessment description: a detailed description of the
learner assessment of the course module/unit.

They provided essential information on objectives, keywords,
required workload, educational strategies, and external resources
and facilitated the seamless linkage of learning objects to the
intended learning outcomes. The structure of the course can be seen
in Figure 2.

4. Results: Agile2Learn Curriculum

As highlighted in the initial needs analysis in step 1, Section 3,
many teachers lack familiarity with agile methodologies and thus
require comprehensive training to effectively apply them. Addition-
ally, the utilization of agile methodologies demands more than just
theoretical knowledge; it necessitates the acquisition of a broader set
of skills and competencies, including communication, teamwork,
empathy, and more.

According to these findings, a curriculum design was devel-
oped to equip teachers with the expertise required to integrate agile
methodologies into their classrooms. The developed curriculum is
strategically aligned with:

1) the imperative of digital transformation and technology utiliza-
tion

2) the empowerment educators to develop and enhance their
personal and social skills

3) the furnishing of teachers with the requisite technical knowl-
edge concerning agile methodology artifacts, ceremonies, and
functions, all of which are directly applicable in the classroom
environment.

These three distinct categories of competences were named
“Agile,” “Transversal,” and “Digital” competences and collectively
constitute the educational components of the proposed curriculum,
as illustrated in Figure 3.

In the context of this research and according toUNESCOUNE-
VOCGlossary3, “Transversal” competences are defined as the skills
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Figure 2
Course structure

Figure 3
Agile2Learn curriculum components
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that are not specifically related to a particular job, task, academic
discipline, or area of knowledge but can be used in a wide vari-
ety of situations and work settings. Acquiring these competencies is
crucial for individuals to adjust to fluctuations and lead purposeful
and fruitful lives, as they are highly sought-after in the learning pro-
cess. “Digital” competences are identified as competences aiming to
support educators/teachers in identifying, selecting, using, and eval-
uating digital tools that can assist them in the educational process,
improving the learning process, and aiding in their individual devel-
opment. Finally, “Agile” is defined as the competence that refers to
the knowledge of agile methodologies including tools, techniques,
and processes.

4.1. Competences development through the
proposed curriculum

As it was already described in detail in step 2, Section 3,
to identify the essential competences that this curriculum should
support, various competence frameworks by organizations like the
EU and UNESCO, focusing on digital and transversal competences
such as DigiCompEdu and DigiComp2.2, alongside broader frame-
works like LifeComp, were examined. Agile competences were also
detailed, drawing on methodologies like Scrum and Kanban.

Initially, a total of twenty-five competences spanning all three
components were identified. Subsequently, twelve experts orig-
inating from Greece, Italy, Germany, and the Czech Republic,
representing diverse domains including academia, secondary edu-
cation, adult education, and vocational education and training were
engaged. After a rigorous refinement process, a final list of twenty-
one competences was identified [39]. This comprehensive list is
presented in Table 2.

4.2. Agile2Learn curriculum delivery structure

The curriculum delivery structure of Agile2Learn consists of
twomain stages: (i) the delivery of training courses (blended course)
and (ii) the implementation of workplace learning. The sequence is
depicted in Figure 4.

4.2.1. Stage 1: Delivery of training course (blended learning)
A total of twenty-one modules corresponding to the identi-

fied competences should be systematically delivered to learners
through a blended learning approach. The proposedworkload for the
blended course is 40 hours, spread over 8–10 weeks. It encompasses
a combination of face-to-face workshops and tutoring meetings.

Figure 4
Agile2Learn training scheme

The delivery is divided into three distinct phases (see Table 3).
Each phase is designed to progressively build learners’ knowledge
and expertise in agile methodologies:

Introductory Phase: The initial phase provides learners with
foundational knowledge of agile methodologies, offering a com-
prehensive understanding of the core principles and concepts
underlying agile approaches.

Intermediate Phase: In the second phase, learners delve
deeper into the application of agile methodologies. Specific and
more advanced concepts are introduced, enabling participants to
grasp the nuances and intricacies of agile practices.

Specialized Phase: The third and final phase offers specialized
learning experiences in specific domains related to agile method-
ologies. Participants can explore advanced topics and gain in-depth
expertise in their chosen areas of specialization within the agile
framework.

This phased approach ensures a well-rounded and comprehen-
sive competence delivery process, gradually guiding learners from
foundational knowledge to advanced, specialized skills in the realm
of agile methodologies.

4.2.2. Stage 2: Workplace learning
Upon the successful completion of the blended learning pro-

gram, the subsequent phase of workplace learning is initiated,
featuring the implementation of a capstone project. The proposed
duration for this phase is 14–16 weeks with an average workload of
5 hours per week.

The workplace learning phase serves as a distinctive oppor-
tunity that allows them to seamlessly integrate the concepts and
principles they have acquired throughout the preceding phases. It
enables a profound understanding and practical application of the
knowledge gained in an authentic educational context.

The benefits of using a capstone project for workplace learning
are:

1) Real-World Application of Agile Techniques: The capstone
project facilitates the practical application of agile method-
ologies in a genuine educational environment. This firsthand
experience offers valuable insights into both the challenges and
advantages of employing agile methodologies in the field of
education [11, 40, 41].

2) Promoting Collaboration: The capstone phase encourages col-
laborative efforts between schoolteachers and various stake-
holders within the educational ecosystem. This collaborative
environment enhances the effective implementation of agile
techniques, harnessing the collective expertise and diverse
perspectives of all involved parties.

3) Enabling Reflective Learning: This phase provides an opportu-
nity for schoolteachers to engage in reflective practice, enabling
them to contemplate their own learning journey and assess the
impact of agile techniques on the educational outcomes of their
students. Such introspection often leads to enhancements in
teaching methodologies and informs future applications of agile
methodologies in education.

4) Enhancing Employability: The successful completion of the
capstone project serves as tangible evidence of schoolteach-
ers’ proficiency in applying agile educational methodologies.
This evidence can significantly augment their employability
prospects, effectively highlighting their practical expertise in the
realm of agile education.

5) Fostering Innovation and Creativity: The capstone project acts
as a catalyst for innovation and creativity in teaching prac-
tices. School teachers are encouraged to explore novel and
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Table 2
Curriculum supported competences.

Competence category Knowledge/skill Description
Agile methods
fundamentals

Scrum, Kanban, Lean Management, XP

Entrepreneurial thinking The ability to identify market opportunities and capitalize on them, individually or
collaboratively, with a sense of agency, forward-thinking, and courage.

Project inception (planning) Planning project completion within a specified timeframe, involving defining roles,
facilitating communication, setting objectives, scheduling, and more.

Self-managed teams Formation of groups utilizing diverse skills, knowledge, and experience to achieve
common goals, taking full responsibility through peer collaboration.

Agile artifacts Information used by stakeholders and the scrum team to describe the product under
development, including elements like product backlog and scrum backlog.A

gi
le
co
m
pe
te
nc
es

Agile ceremonies A set of prescribed events or rituals within agile methodologies, promoting
collaboration, transparency, and adaptability, e.g., Sprint, Sprint Review.

Communication Understanding communication codes, rules, techniques, and barriers in different
environments and situations.

Creativity Generating original and valuable ideas or solutions that are innovative and meaningful.
Teamworking Collaborative efforts of a group to achieve common goals efficiently, considering

individual strengths and diverse perspectives.
Social skills Abilities and behaviors enabling effective and appropriate interactions with others

in various social situations, including communication, collaboration, empathy, and
conflict resolution.

Handling ambiguity Dealing sensibly and systematically with ambiguous situations, particularly in risk
management and decision-making, even when information is partial or uncertain.

Critical thinking Objectively analyzing and evaluating information to form well-reasoned judgments or
decisions.

Problem-solving and
decision-making

Identifying, analyzing, and resolving problems systematically and efficiently using
logical, creative, and critical thinking. Includes skills like active listening, analysis,
creativity, communication, dependability, and team building.

Tr
an
sv
er
sa
lc
om

pe
te
nc
es

Time management Productively and efficiently using time by prioritizing and scheduling tasks to achieve
goals.

Digital collaboration at
professional and learning
levels

Utilizing digital technologies for effective collaboration.

Selecting digital resources Identifying, evaluating, and selecting digital resources for teaching and learning,
considering learning objectives, context, pedagogical approaches, and learner
profiles.

Creating and modifying
digital resources

Adapting and building upon openly licensed and other digital resources (where permit-
ted). Creating or co-creating new digital educational materials, with consideration
for learning objectives, context, pedagogical approaches, and learner profiles.

Managing, protecting, and
sharing digital resources

Organizing digital content for accessibility by learners, parents, and educators.
Ensuring effective protection of sensitive digital content. Adhering to privacy
and copyright regulations. Understanding and applying open licenses and open
educational resources, including proper attribution.

Actively engaging learners Using digital technologies to enhance learners’ active and creative engagement with
subject matter. Integrating digital technologies into pedagogical strategies promotes
transversal skills, critical thinking, and creative expression.

Digital content creation Incorporating learning activities, assignments, and assessments that require learners
to express themselves digitally. Modifying and creating digital content in various
formats. Teaching learners how copyright and licensing relate to digital content,
source referencing, and license attribution.

D
ig
ita
lc
om

pe
te
nc
es

Digital problem-solving Incorporating learning activities, assignments, and assessments that challenge learn-
ers to identify and resolve technical issues or apply technological knowledge in
innovative ways to new situations.
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Table 3
Blended learning phases with relative modules

Phase 1 (Introductory) Phase 2 (Specific to agile learning) Phase 3 (Specialized knowledge)
Digital

1) Creating and modifying digital
resources

2) Selecting digital resources

1) Digital collaboration at
professional and learning levels

2) Actively engaging learners

1) Digital problem-solving
2) Digital content creation
3) Managing protecting and sharing digital

resources
Agile

1) Agile fundamentals 1) Project inception
2) Self-managed teams
3) Agile artifacts
4) Agile ceremonies

Transversal

1) Communication
2) Teamworking
3) Problem-solving and
4) Decision-making
5) Creativity
6) Critical thinking

1) Time management 1) Entrepreneurial thinking
2) Social skills
3) Handling ambiguity

effective methods of implementing agile techniques in educa-
tion, contributing to improved educational outcomes for their
students.

Within the curriculum developed for this program, exemplary
capstone projects are provided as illustrative models. These projects
can be readily adopted by schoolteachers either in their entirety or
as guiding templates to inspire the creation of their own distinctive
projects. This resource not only facilitates the practical application
of agile methodologies but also nurtures educators’ innovative and
impactful teaching endeavors.

5. Conclusion, Limitations, and Future Work

In the contemporary educational landscape, educators face the
constant need to adapt to evolving techniques, tools, and teaching
methodologies. Embracing these changes can be challenging, and
various strategies have been proposed to facilitate this process, with
agile methodologies emerging as a particularly promising avenue.
The primary objective of this research is to design an educational
curriculum tailored to empower secondary school teachers with
the competences required to proficiently apply agile methodologies
within a classroom setting.

To accomplish this goal, an extensive investigation was con-
ducted into various agile education frameworks to pinpoint the
essential components that an agile educational curriculum should
encompass. Additionally, comprehensive research was carried out
on educational guidelines issued by esteemed international organi-
zations like OECG and the European Commission, along with a
thorough review of pertinent literature. This multifaceted approach
enabled the identification of key competences that a modern
curriculum should encompass.

The outcome of this research is the development of a curricu-
lum that prioritizes the cultivation of three distinct types of com-
petences: agile, transversal, and digital, totaling twenty-one compe-
tences. Furthermore, the curriculum’s effective deliverymethods are
meticulously detailed to maximize its efficiency in fostering teacher
development. A key limitation of this study is that it concludes
at the curriculum development stage and does not include empir-
ical implementation or evaluation; thus, the actual effectiveness

of the proposed agile-based curriculum in enhancing teaching prac-
tices and educational outcomes remains to be validated in future
research.

It is worth noting that this work is an ongoing endeavor, and
there may be specific details that require further refinement. The
proposed curriculum will undergo rigorous testing and evaluation
through its application to a group of secondary school teachers
drawn from four European countries as part of the EU Erasmus+
Agile2Learn project. The outcomes of the curriculum piloting phase
will serve as valuable feedback, potentially pinpointing areas in
need of improvement. Addressing these areas of improvement will
culminate in the final version of the curriculum, thereby ensuring its
utmost efficacy and relevance in enhancing the competences of sec-
ondary school teachers in the realm of agile methodologies. Future
research should focus on empirically implementing and evaluating
the proposed curriculum in real classroom settings, with particular
attention to the practical challenges and enabling factors teach-
ers may encounter during adoption. Another important direction
would be to examine how advancements in digital technolo-
gies, especially emerging technologies such as generative artificial
intelligence (AI), can further support and enhance agile-based
teaching.
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