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Abstract

Software Engineering Education (SEE) has increasingly adopted
learning theories and active methodologies to enhance students’
engagement and learning outcomes. The diversity of approaches
makes it difficult for instructors to select appropriate strategies for
their contexts. This Rapid Review brings the main learning theories
and active methodologies used in SEE, as well as their practical
applications and supporting tools. Based on a structured search in
the Scopus database with defined inclusion and exclusion criteria,
41 primary studies were selected through title and abstract screen-
ing and full-text analysis. The findings indicate a clear predomi-
nance of active methodologies, especially Game-Based Learning,
Problem-Based Learning, Flipped Classroom, Gamification, and
Project-Based Learning, while the explicit use of learning theories
remains limited. A set of tools, such as virtual learning environ-
ments, collaborative platforms, and educational games, was identi-
fied, highlighting the connection between pedagogical approaches
and technological support.
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1 Introduction

Learning theories and active methodologies are educational ap-
proaches that have been extensively discussed in the literature,
with researchers, scientists, and psychologists seeking to under-
stand and explain how humans learn [42]. Learning theories provide
the pedagogical foundations that support the understanding of the
learning process, while active methodologies focus on practical
strategies that encourage students to actively participate in the
construction of their own knowledge [42].

With the advancement of computational systems and emerg-
ing technologies, the software industry has become increasingly
dependent on highly qualified professionals capable of meeting
the quality standards and complexity required in modern software
development [46]. Consequently, Software Engineering Education
(SEE) has faced the need to improve its educational practices and to
provide learning environments that are more engaging, dynamic,
and aligned with the demands of the technology sector [24, 36, 45].

Traditional teaching approaches, often centered on passive knowl-
edge transmission, may not adequately prepare students for the
collaborative, practical, and problem-solving nature of software
engineering. In response, educators and researchers in SEE have
increasingly explored the adoption of learning theories and active
methodologies to enhance student engagement, critical thinking,
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and knowledge retention [8, 24]. These approaches aim to place
students at the center of the learning process, encouraging reflec-
tion, collaboration, and the application of theoretical concepts in
practical scenarios.

Several active methodologies and pedagogical approaches have
been applied in SEE contexts; however, despite the increasing num-
ber of studies in this field, the diversity of approaches and the lack
of consolidated evidence make it difficult for educators to iden-
tify which theories and methodologies are most commonly applied
and how they contribute to the teaching and learning process in
software engineering.

This study presents a rapid review aimed at identifying and ana-
lyzing the learning theories and active methodologies adopted in
Software Engineering Education. It was identified the main learning
theories, active methodologies, and supporting tools adopted in
Software Engineering Education were identified through this Rapid
Review. The findings reveal that active methodologies are consider-
ably more prevalent than the explicit use of learning theories. By
synthesizing the existing literature, this work intends to support
educators and researchers in understanding current pedagogical
trends and in making more informed decisions regarding teaching
practices in software engineering courses.

2 Background

This section presents the theoretical background related to learn-
ing approaches adopted in educational contexts, with emphasis on
Learning Theories and Active Learning methods. First, the section
discusses the foundations of Learning Theories and their role in
explaining how individuals acquire knowledge and develop skills.
Next, it introduces the concept of Active Learning, highlighting ed-
ucational practices that promote student engagement, participation,
and knowledge construction.

2.1 Learning Theories

Learning has been an important subject among psychologists and
educators, and its definition is far from being unique among re-
searchers in this field. One of the most common definitions describes
learning as a behavioral change, meaning that an individual starts
to act differently after receiving instruction or being exposed to ex-
periences that positively or negatively influence their behavior [51].
However, not every behavioral change can be considered learning,
since some changes may result from temporary conditions such
as fatigue or the ingestion of substances, which do not represent
a permanent acquisition of knowledge or skills [31]. Therefore,
learning is more accurately defined as a relatively permanent be-
havioral change resulting from experience, capable of modifying
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an individual’s disposition and ability to perform certain actions
[31].

Over the decades, several scientists, philosophers, and scholars
have sought to understand how human beings learn and develop
new abilities. Different approaches were employed to investigate
the learning process, including observations of children’s develop-
ment, studies conducted in school environments, and behavioral
analyses [31, 51]. These investigations contributed to the creation of
structured explanations regarding human learning and cognition.

The observations and findings produced by these researchers es-
tablished the foundations for what became known as Learning The-
ories (LTs). Learning theories can be understood as organized sets
of observations, hypotheses, principles, and assumptions that aim
to explain human behavior and the learning process [31]. Through-
out history, several theories have emerged, evolved, and, in some
cases, been replaced as new scientific evidence became available.
This evolution demonstrated that no single theory is capable of
fully explaining all aspects involved in human learning [26].

Although learning theories seek to explain how people learn,
many of them are primarily descriptive, focusing on interpreting
observed behaviors rather than providing practical guidance on
how to engage, motivate, or support learners in educational settings
[7, 56].

In response to the limitations of traditional teaching methods,
especially during the mid-20th century, educational researchers
and practitioners began to advocate for approaches that encour-
aged greater student participation and engagement in the learning
process [47]. This movement contributed to the emergence of Ac-
tive Learning (AL), which emphasizes student-centered educational
practices and the active construction of knowledge.

2.2 Active Learning

Before the 21st century, traditional educational approaches were
predominantly based on passive learning, where students were
expected to listen to lectures, copy information, and reproduce
content presented by teachers [47]. In this model, learners had
limited opportunities to reflect, argue, question, or critically think
about the concepts discussed in the classroom. As a consequence,
such approaches could negatively affect student engagement and
motivation, leading some learners to lose interest in the subject or
even abandon the learning process [47, 60].

One of the main contributors to the foundations of Active Learn-
ing (AL) was the philosopher and educator John Dewey. Dewey
argued that students learn more effectively when theory and prac-
tice are integrated within the educational process [47]. According
to his perspective, learning should occur through experience and
practice, where teachers and educational materials act as guides
during the learning journey, while students themselves become
responsible for constructing their own knowledge [60].

Similar to Learning Theories, Active Learning does not have a
single universally accepted definition. However, different defini-
tions of AL share the common understanding that students should
actively participate in the learning process through activities that
stimulate reflection, analysis, communication, reading, writing, col-
laboration, and problem-solving [7, 60]. Instead of acting solely
as passive recipients of information, students are encouraged to
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interact with the content, their peers, and instructors, contributing
to the development of critical thinking, autonomy, and practical
skills.

As a result, Active Learning has become an important educa-
tional approach in several fields, including Software Engineering
Education, where student engagement, collaboration, and practical
problem-solving are essential for preparing professionals capable
of dealing with real-world challenges.

3 Study Design

A Rapid Review is a streamlined form of literature review designed
to provide timely evidence synthesis while maintaining method-
ological transparency and rigor. It aims to identify, evaluate, and
summarize the available research on a specific topic in a more
time-efficient manner than traditional systematic reviews [9]. In
this study, the Rapid Review approach was adopted to provide
an overview of the theories and methods applied in SEE, while
ensuring a structured and reproducible research process.

Prior to conducting the review, an exploratory search was carried
out to identify key studies and establish an initial understanding
of the topic. This preliminary investigation also supported the
identification of control articles that guided the review process.
Google Scholar was initially used to obtain a broad perspective of
the literature and assist in refining the research scope.

The review protocol included the definition of the search string,
the development of the data extraction form, and the selection
of the digital library used for the search process. Inclusion and
exclusion criteria were established to determine the relevance of
the retrieved studies. The study selection process was divided into
two stages. In the first stage, titles and abstracts were screened
according to the predefined criteria. In the second stage, the se-
lected studies underwent full-text reading and data extraction. The
protocol adopted in this review was adapted from the guidelines
proposed by Kitchenham [29].

3.1 Objective

The objective of this Rapid Review is to identify the main learning
theories and educational methods applied in SEE. To support the
definition of this objective, the Goal-Question-Metric (GQM) para-
digm was adopted [3, 63], resulting in the following goal structure:

e Analyze: Scientific studies

o For the purpose of: identifying learning theories and edu-
cational methods applied in Software Engineering Education

o With respect to their: practical application in educational
contexts

e From the point of view of: researchers and instructors

¢ In the context of: Software Engineering Education

3.2 Research Questions

To achieve the objective of this review, the following research ques-
tions (RQs) were defined:

e RQ1: “Which learning theories or educational methods are
reported in the Software Engineering Education literature?”

e RQ2: “How are these learning theories and educational meth-
ods applied in Software Engineering Education contexts?”
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e RQ3: “Which tools, techniques, or approaches are associated
with the application of these theories or methods?”

RQ1 aims to identify the learning theories and educational meth-
ods discussed in the SEE literature, providing an overview of the
current research landscape. Since these theories and methods may
be applied in different educational scenarios, RQ2 investigates how
they are implemented in practice within Software Engineering
Education contexts. Finally, RQ3 seeks to identify the tools, tech-
niques, and approaches adopted to support or operationalize these
educational practices.

4 Research Strategy

This section describes the research process adopted in this Rapid
Review, including the definition of the research scope, publication
language, search string construction, selection criteria, and study
selection.

Scope: The digital library selected for this study was Scopus.
As this study follows the Rapid Review methodology, methodologi-
cal simplifications were intentionally adopted to provide a timely
synthesis while maintaining a transparent and reproducible review
process. This choice was also motivated by Scopus’ broad index-
ing coverage, which includes publications from major scientific
publishers and databases such as ACM, IEEE, Springer, and others,
ensuring access to relevant studies in SEE.

Language: The selected studies were limited to publications
written in English and Portuguese. English was chosen because it
is the predominant language in scientific communication, while
Portuguese was included to capture relevant studies published in
national conferences and symposiums related to computing and
education.

4.1 Research String

The search string was constructed based on the PICOC approach
[49], which supports the definition of search strategies in secondary
studies. PICOC consists of five elements: Population, Intervention,
Comparison, Outcome, and Context. For this review, the elements
were defined as follows:

e Population: Studies related to learning theories and educa-
tional methods in SEE.

o Intervention: Application and use of learning theories and
educational methods in SEE contexts.

e Comparison: Not applicable, since this study aims to char-
acterize the literature rather than compare interventions.

e Outcome: Identification of practices, approaches, and strate-
gies for applying learning theories and educational methods
in SEE.

e Context: Undergraduate Software Engineering Education.

Based on the PICOC elements, groups of related terms were
defined to compose the search string. Before its final application,
the search string underwent an iterative refinement process. Dif-
ferent combinations of keywords and synonyms were evaluated to
improve the balance between sensitivity and specificity, seeking to
maximize the retrieval of relevant studies while reducing unrelated
results.

Figure 1 presents the final search string adopted in this study.
Additionally, during the execution of the search in Scopus, the
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subject area filter for Computing was applied to reduce unrelated
results outside the SEE domain.

TITLE-ABS-KEY(("software engineering”) AND ("Learning theory"” OR "Learning
theories" OR "learning method" OR "learning methods" OR "learning process")
AND ("education"” OR "teaching" OR "class" OR "training")) AND ( LIMIT-TO (
SUBJAREA, "COMP" ) )

Figure 1: Research String

4.2 Selection Criteria

To identify relevant studies, Inclusion Criteria (IC) and Exclusion
Criteria (EC) were established based on the review objective and
research questions. These criteria guided the study selection process
and are presented in Table 1.

Table 1: Inclusion and exclusion criteria

Inclusion Criteria Exclusion Criteria

The study mentions learning The study does not meet any in-

theories or educational meth- clusion criterion (EC1).

ods in Software Engineering Ed-

ucation (IC1).

The study describes the appli- The full text is not available

cation of a learning theory or (EC2).

educational method in SEE con-

texts (IC2).
The study is not written in Eng-
lish or Portuguese (EC3).
The study focuses on Machine
Learning instead of learning
theories or educational meth-
ods (EC4).

No specific publication time frame was defined for this Rapid
Review, aiming to maximize the coverage of the available literature
and to provide a broader overview of the learning theories and
educational methods applied in SEE.

4.3 Study Selection
The study selection process followed four main steps:

(1) Exploratory Search: An initial exploratory search was con-
ducted to provide a foundational understanding of the topic.
During this stage, control articles relevant to the research
objective were identified and used to support the refinement
of the search strategy.

(2) First Filter: The first filtering stage consisted of screening
the titles and abstracts of the studies retrieved from the
Scopus search engine using the defined search string.

(3) Second Filter: In the second stage, the studies selected in
the previous step underwent full-text reading to assess their
relevance according to the established criteria.

(4) Data Extraction: Finally, the relevant information from the
selected studies was extracted using a predefined extraction
form designed to answer the research questions.
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4.4 Review Execution

After the planning stage was completed, the execution of the Rapid
Review was initiated. To reduce potential bias from the main re-
searcher, the review protocolincluding the search string and the
criteria used in the first filtering stage, was reviewed and validated
by an experienced doctoral researcher. In addition, a paired evalua-
tion was conducted with a sample of 10 randomly selected studies
to validate the study selection process.

The selected studies were independently classified according
to the inclusion and exclusion criteria based on their titles and
abstracts. To measure the level of agreement between reviewers,
Cohen’s Kappa coefficient was applied. The obtained coefficient
was 0.9, indicating a strong agreement between reviewers, since
values between 0.61 and 0.80 are already considered substantial
agreement [13].

4.4.1 Selecation Execution. The search execution began with the
application of the defined search string in the Scopus database,
restricted to the Computing subject area. This process initially
returned 715 studies. The retrieved data were exported to the Thoth
web application to support the study selection process [16]. The
tool assisted in identifying duplicate studies, which were manually
reviewed by the researchers. After removing duplicates, a total of
709 studies remained for screening.

The first filtering stage consisted of reading the titles and ab-
stracts of the retrieved studies. After this process, 227 studies were
selected for the second filtering stage. In the second stage, the full
texts of the selected studies were analyzed to verify their eligibility
and extract relevant information. At the end of the process, 41 stud-
ies were included in the final extraction phase using the predefined
extraction forms. The filtering process can be observed in the Figure
2.

Scopus 715
Unique Publications 709
Ist Filter 227

2nd Filter 41

Figure 2: Study selection process

During the selection process, both inclusion criteria were con-
sidered throughout the two screening stages, although they were
assessed at different levels of evidence. During the first screening
stage (title and abstract), IC1 (see Table 1) was more directly ob-
servable, as many studies mentioned at least one learning theory
or educational method without describing its practical application.
Therefore, potentially relevant studies were retained for full-text
analysis. During the second screening stage (full-text reading), both
criteria were reassessed, with IC2 being fully verified by identifying
studies that described the practical application of learning theories
or educational methods.
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5 Results

This section presents the main findings extracted from the selected
studies, including publication distribution over the years, the iden-
tified learning theories and educational methods, and the main
educational contexts in which these approaches were applied.

5.1 Publications per Year

Figure 3 presents the distribution of publications by year. An in-
crease in the number of studies can be observed between 2020 and
2021, a period that coincides with the COVID-19 pandemic. This
growth suggests an increased interest in adopting active learning
approaches and innovative educational practices during remote
and hybrid teaching scenarios.

o

2011 2013 2016 2017 2018 2019 2020 2021 2022 2023 2024
Figure 3: Publications per Year

The increased adoption of active methodologies during this pe-
riod may reflect the efforts of educators and researchers to promote
student engagement and maintain effective learning experiences
under the challenges imposed by remote education [40, 44].

5.2 Learning Theories and Educational Methods

To answer RQ1, the learning theories and educational methods
identified in the selected studies were extracted and cataloged (see
Table 2). A total of 18 different approaches were identified in the
literature.

Table 2: Learning theories and educational methods identi-
fied in the selected studies

Learning Theory / Method

1. Activity-Oriented Teaching Strat-  10. Game-Based Learning
egy

2. Analogy-Based Learning
3. Bloom’s Taxonomy

11. Gamification

12. Kolb’s Experiential Learning Cy-
cle

13. Lego Serious Play

14. Narrative Learning

15. Problem-Based Learning

16. Project-Based Learning

17. Self-regulated Learning

18. Studio-Based Learning

4. Collaborative Learning

5. Cooperative Learning Method
6. Crowd-based Learning

7. Example-Based Learning

8. Experiential Learning

9. Flipped Classroom

The learning theories and active methods identified in the se-
lected studies are presented below. Several approaches appeared in
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multiple publications, and their frequency distribution is shown in
Figure 4.

Activity-Oriented Teaching Strategy
Analogy-Based Learning
Bloom’s Taxonomy
Collaborative Learning
Cooperative Learning Method
Crowd-based Learning
Example-Based Learning
Experiential Learning
Flipped Classroom
Game-Based Learning
Gamification |GGG
Kolb's Experiential Learning Cycle Il
Lego Serious Play [
Narrative Learning [
Problem-Based Learning
Project-Based Learning s
Self-regulated learning  |NE_—_
Studio-Based Learning |l

=)
S}
IS
=N
=3

Figure 4: Frequency of learning theories and active methods

The most frequently adopted teaching approaches were Game-
Based Learning (GBL), Flipped Classroom, Gamification, Problem-
Based Learning (PBL), and Project-Based Learning (PjBL). Initially,
this review aimed to identify which learning theories were applied
in SEE. However, during the preliminary investigation and the first
filtering stage, a substantial number of studies mentioning active
methods were identified. Consequently, the final search string was
expanded to include active methodologies, allowing the study to
cover a broader range of teaching approaches.

At the end of the selection process, the number of active methods
identified surpassed the number of learning theories. This distribu-
tion is illustrated in Figure 5.

Learning Theory
4.9%

Active Methodologice
95.1%

Figure 5: Proportion of learning theories and active methods

Among the 41 selected studies, only two explicitly mentioned
the use of learning theories as the foundation of their teaching ap-
proach. The remaining studies primarily employed active methods
to support the teaching of Software Engineering topics.

5.3 Learning Approaches and Tools

RQ2 investigates how these learning approaches are applied in SEE,
while RQ3 focuses on identifying the tools used alongside them.
Since the employed tools are directly related to the implementation
of the learning approaches, the findings for both research questions
are discussed together in this subsection.
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A considerable variety of tools was identified across the selected
studies. The objective of this research is not to evaluate or compare
these tools, but rather to identify which tools were reported by the
authors, regardless of their availability or whether they were used
in combination with other resources. Table 3 presents the tools

adopted in the analyzed studies.

Table 3: Learning Theories/Methods and Supporting Tools

LT/MA

Tools

Activity-Oriented Teaching Strategy

Analogy-Based Learning
Bloom’s Taxonomy
Collaborative Learning
Cooperative Learning Method
Crowd-based Learning
Example-Based Learning
Experiential Learning

Flipped Classroom

Game-Based Learning

Gamification

Kolb’s Experiential Learning Cycle
Lego Serious Play

Narrative Learning
Problem-Based Learning

Google Classroom; Online Docs

Slides

Sensor Kinect; Oculus Quest; Emotiv EEG

Facebook; CASE Tool

N/A

StackOverflow; GitHub; Trustie; OSSEAN; CodePedia
Digital Apps

JSpin; Pentimeter

Zoom; Canvas; Google Forms; Microsoft Teams; Videos;
Slides; Quiz; Moodle; Google Classroom

LEGO® Kits; Unity; VR; Unity VR; OOAD-Game 3D; Soft-
Book; SimulES-W; TestEG; UbiRE Web Game; LEARN
Kahoot; GamifCS; CleanGame

Role-playing Games

Lego Kits

Moodle; Discussion Forums

Slack; GitHub; GitHub Projects; Moodle; PBL-coach;

BPMN; Amadeus; Google Classroom; Astah UML; Level-
Learn

GitHub; Socrative Quiz; Facebook Messenger; Google
Drive; Google Docs

Self-regulated Learning Moodle

Studio-Based Learning Whiteboards; TVs; GitHub; Google Docs; SVN

Project-Based Learning

Some learning approaches appear in only one study, so their use
is more specific and detailed to the context in which the application
was made. With two or more studies, it was necessary to generalize
the description highlighting the similarity between them.

The Activity-Oriented Teaching Strategy (AOTS) was em-
ployed to foster active learning in students by shifting the instruc-
tional focus from passive content delivery to hands-on, student-
centered activities. The strategy structured the learning process
around carefully designed activities that required learners to ac-
tively apply theoretical concepts through problem-solving tasks, col-
laborative discussions, and project-based work. Students engaged in
practical exercises aligned with real-world scenarios, which encour-
aged critical thinking, peer interaction, and continuous reflection
on their learning process. The instructor acted primarily as a fa-
cilitator, guiding discussions, providing feedback, and supporting
students as they constructed knowledge through experience. Over-
all, AOTS enhanced student engagement and understanding by
integrating theory with practice in an iterative and participatory
learning environment [30].

The Analogy-based learning was used to facilitate students’
understanding of abstract concepts by relating them to familiar
situations from everyday life. In this approach, complex topics were
explained through carefully designed analogies that mapped key
elements of the target concept to well-known domains, helping
students build new knowledge upon their prior experiences. The
analogies were integrated into classroom explanations and discus-
sions, serving as a cognitive bridge between theory and practice and
supporting student engagement and conceptual comprehension.
[53].
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Bloom’s Taxonomy is a learning theory used as a guiding
framework to structure learning activities across progressive cog-
nitive levels, aligning instructional objectives with project-based
learning tasks. Each stage of the project was intentionally mapped
to a specific cognitive level, enabling students to gradually deepen
their understanding while engaging in design, implementation, and
evaluation activities. This structured alignment supported the de-
velopment of higher-order thinking skills and promoted a coherent
progression from theoretical knowledge to practical application
[50].

The Collaborative learning was implemented through the
creation of a Facebook group in which students actively engaged in
didactic activities related to software analysis and modeling. The ac-
tivities required students to individually produce artifacts, such as
diagrams, and subsequently share their work in the online environ-
ment, fostering peer discussion, feedback exchange, and collective
knowledge construction under the guidance of the instructor [15].

The Cooperative Learning Method was applied by organizing
students into small groups, but each student was individually re-
sponsible for a specific part of the task, which was later integrated
into a collective group output. During the reading for extraction,
it was not specified which tool was used during the activity, but
the students were involved in cooperative strategies such as the
Jigsaw method and Group Investigation, promoting peer teaching,
presentations, shared problem analysis, and joint construction of
software engineering artifacts under instructor facilitation. [4]

In the Crowd-based learning approach, students interacted
with question-and-answer platforms to obtain solutions to develop-
ment problems and accessed open-source software repositories to
study, reuse, and adapt existing artifacts. These practices supported
learning through community-provided expertise, imitation of high-
quality software artifacts, and reuse of open-source components to
accomplish course projects[37].

Instructors used the Example-Based Learning with worked
examples to teach class diagram modeling. Both correct and erro-
neous examples were presented to illustrate modeling concepts,
common mistakes, and appropriate solutions so the students could
see what they should or should not do. A support portal guided
instructors in planning and conducting the lessons, assisting in
the selection of examples and in structuring classroom activities
focused on observation, analysis, and correction of class diagram
models. [6]

On the Experiential Learning approach, instructional activi-
ties were organized according to Kolb’s learning cycle, integrating
concrete experience, reflection, conceptualization, and active ex-
perimentation. Students engaged in hands-on tasks such as poster
creation, group presentations, and the implementation of model-
checking problems using dedicated tools. These activities were sup-
ported by guided reflection and laboratory assignments, enabling
learners to reinforce theoretical concepts through experiential prac-
tice [62].

Flipped Classroom approach enables instructors to combine
pre-class study with active, student-centered learning during syn-
chronous sessions. Common practices include the use of short
instructional videos, study guides, and online quizzes to support in-
dividual preparation, followed by in-class or virtual activities such
as group discussions, think-pair-share, role-playing, games, and
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collaborative problem solving in small teams. In online or hybrid
settings, these activities can be adapted through videoconferencing
tools with breakout rooms and learning platforms that support
micro-projects, peer review, reflection, and immediate feedback
[22, 23, 33, 39, 44, 61].

Game-Based Learning (GBL) offers opportunities to teach
Software Engineering concepts through immersive and interac-
tive game environments. Possible applications include role-based
simulations in which students assume project roles (manager, de-
veloper or tester). Digital and tabletop games may embed questions,
scoring systems, branching narratives, and automated feedback
to guide learning, while in-game scenarios can emulate realistic
project contexts, support requirements elicitation, architectural
decision making, and post-game reflection through performance
reports and guided classroom discussions [27, 32, 35, 40, 43, 57-59].

Gamification can enhance student engagement by integrating
game elements into both synchronous and asynchronous learning
activities. Typical strategies include the use of missions and chal-
lenges aligned with course content, supported by points, badges,
rankings, and multiple leaderboards. Gamified activities may in-
volve tasks such as evaluating code snippets, identifying code smells,
and submitting solutions for collective feedback, with automated
scoring, hints, and progress tracking used to support motivation,
participation, and formative assessment[18, 20, 38, 41].

During the analysis of the studies, some misunderstandings by
the authors were observed on the difference between GBL and
Gamification, as both use games as their basis. GBL uses games as
tools during learning activities, and Gamification utilizes game
elements to engage students [28]. Some authors pointed out that
Gamification was used to build their activity, but reading the dy-
namics’ description, it’s possible to observe that the activity is a
GBL approach.

Kolb’s Experiential Learning Cycle is a learning theory that
frames learning as a continuous process in which knowledge is con-
structed through experience and reflection. In educational practice,
the cycle can be applied by designing activities that guide students
through concrete experiences, followed by reflective observation,
abstraction of concepts, and active experimentation. For example,
learners may engage in simulated or role-playing game (RPG) ac-
tivities to experience realistic problem contexts, reflect on their
actions and outcomes, connect these reflections with theoretical
principles, and subsequently apply the acquired understanding to
new or more complex tasks, reinforcing learning through iterative
practice [64].

LEGO® Serious Play is as experiential and participatory learn-
ing methodology in which students use LEGO bricks to externalize
ideas, explore concepts, and collaboratively construct shared repre-
sentations of software engineering knowledge. Through metaphori-
cal modeling and iterative building, students engaged actively with
abstract concepts, enhanced teamwork and communication skills,
and connected theoretical knowledge with practical understanding
[34].

Through the use of structured storytelling, Narrative Learning
situates educational content within simulated professional contexts.
Learners engage with fictional characters, scenarios, and unfolding
challenges that frame learning tasks and guide decision making.
This approach supports immersion, contextualization of technical
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concepts, and metacognitive activities such as reflection and self-
monitoring, helping students relate abstract knowledge to realistic
problem-solving situations [25].

Problem-Based Learning (PBL) can be implemented by cen-
tering instruction on authentic, real-world problems drawn from
Software Engineering practice. Typical applications involve pre-
senting realistic scenarios or client-defined problems that require
students to work individually or in teams to analyze requirements,
conduct research, and propose viable solutions. Learning activities
may include collaborative documentation, iterative development
of artifacts, tutor-guided sessions, laboratory work with assigned
roles, and regular presentations of results [2, 5, 11, 14, 19, 21, 55].

A course can be developed around Project-Based Learning
(PjBL) by the development of a complete software project. Instruc-
tion may interweave active learning methods across theoretical
classes, seminars, and laboratory sessions, with design thinking
principles embedded in assessments to support problem framing
and solution ideation. Collaborative digital tools, such as messaging
platforms and shared document repositories, can be used to facili-
tate communication, coordination, and collaborative requirements
elicitation throughout the project lifecycle [1, 10, 54].

Self-Regulated Learning was applied through integration of
activities that encouraged students to plan, monitor, and reflect on
their learning process. Instructional strategies included periodic
reflective tasks and cognitive challenges, implemented as guided
prompts and quizzes, which required learners to self-assess their
progress, identify difficulties, and define subsequent learning ac-
tions. These activities can be embedded within an online learning
environment and complemented by formative feedback, fostering
learners’ autonomy, self-awareness, and continuous regulation of
cognitive, motivational, and behavioral aspects of learning [48].

In the Studio-Based Learning, the students are engaged in long-
term and authentic software projects that simulate professional
development environments. Learning activities were organized
around collaborative studio sessions in which students worked in
small teams on realistic projects, iteratively developing require-
ments, design, implementation, testing, and documentation. The
instructor acted primarily as a coach, providing continuous critique,
mentoring, and short just-in-time guidance but never interfering
deeply in the students’ activities. [52]

6 Threats to Validity

This work addresses a Rapid Review that brought the scenario
of learning theory and active methods. Even though the research
where adapted from the guidelines [29] for this type of study, one
threat to validity that arose is the researcher’s bias, which was
mitigated by the revision of a doctoral teacher and the Cohen’s
Kappa test execution [13].

Another potential threat to the validity of this review is the use
of a single digital library (Scopus) as the source for identifying
primary studies. Although Scopus provides broad coverage and
indexes publications from major publishers in Software Engineering
and Computing, relying on a single database may have resulted in
the omission of relevant studies that are not indexed by Scopus.
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7 Discussions

A good number of learning approaches that are used in practices
of SEE in the real world where identified, it possible to see that LT
and AM can be used in different contexts and adapted to a large
number of scenarios, and beyond this, there is a large amount of
learning approaches spread in the literature, which makes their
study and research a hard-working activity [12]. Not all university
teachers have a training on educational bases that can improve their
teaching activity, and with all the existing learning approaches,
it may not be possible for them to acquire knowledge of all the
approaches and scenarios . Given this scenario, one way to help
software engineering teachers is to build a form to recommend
learning approaches to help teachers in their teaching activities.

The adoption of learning theories and pedagogical methods in
Software Engineering education remains challenging for many
instructors. At the same time, the widespread availability of Artifi-
cial Intelligence (AI) has introduced new educational challenges,
as some students may misuse these tools as substitutes for criti-
cal thinking and problem-solving. Nevertheless, Al should not be
viewed as a threat, but rather as a pedagogical assistant that can
support both teaching and learning when used responsibly. As with
previous technological advances, such as the adoption of computers
in education, initial skepticism is natural; however, Al has the po-
tential to become an important resource for improving educational
practices [17].

8 Conclusion and Future Work

This Rapid Review investigated the use of learning theories and ed-
ucational methods in Software Engineering Education by analyzing
41 primary studies selected through a structured review process.
The results showed that active methodologies are considerably
more prevalent than explicit learning theories, with Game-Based
Learning, Problem-Based Learning, Flipped Classroom, Gamifica-
tion, and Project-Based Learning being the most frequently adopted
approaches. In addition, the review identified a wide range of sup-
porting tools, including virtual learning environments, collabora-
tive platforms, educational games, and software development tools,
demonstrating how pedagogical approaches are operationalized
in educational practice. These findings provide an overview of the
current state of educational approaches in SEE and can support
instructors and researchers in selecting teaching strategies that
better fit their educational contexts.

As future work, this research can be extended by expanding the
search sources beyond the Scopus database to include other relevant
digital libraries and indexing platforms, or executing a backward
and forward snowballing from the selected primary studies. The
inclusion of additional databases may increase the coverage of
studies and provide a broader perspective on the application of
learning theories and educational methods in Software Engineering
Education.

Furthermore, future studies may refine and expand the search
string, include additional educational approaches, and investigate
new publication venues related to computing education and peda-

gogy.
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Artifact Availability

The artifacts and supporting materials used in this study are publicly
available in a online repository and can be accessed through the
following DOI: https://doi.org/10.6084/m9.figshare.33023468
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