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ABSTRACT Active learning methods are needed to promote student motivation and facilitate the develop-
ment of technical and soft skills. Previous research in software engineering education shows that LEGO®
Serious Play (LSP) fully aligns with these needs. However, prior works are usually based on insufficiently
robust research methods that do not include a large sample, a variety of evaluation instruments, and/or
rigorous comparativemethods such as randomized controlled trials, whichmakes it difficult to obtain reliable
and solid conclusions. This article presents an original LSP activity to teach software development life cycle
models and core software engineering activities, tackling learning objectives different from those addressed
by the LSP activities reported in prior works. The LSP activity was validated through a cluster-randomized
controlled trial involving 217 computer science students. These students were divided into a control group
that received a traditional lecture and an experimental group that performed the LSP activity. The research
was supported by pre and post-tests that allowed the study of the knowledge attained by the students, as well
as a questionnaire to gather students’ perceptions. The results indicate that the students in the experimental
group learned significantly more and were more motivated than their counterparts in the control group. This
leads to the conclusion that LSP-based activities such as the one reported in this article are highly effective
in terms of knowledge acquisition and motivation to teach some software engineering topics compared to
traditional lectures.

INDEX TERMS Software engineering education, LEGO serious play, game-based learning, gamification,
active learning, soft skills.

I. INTRODUCTION
Nowadays, it is necessary to combine traditional learning
methodologies with active learning approaches that are more
appealing to current students. These approaches promote
knowledge acquisition as traditional methods do, boost stu-
dents’ motivation, and even enhance soft skills.

The associate editor coordinating the review of this manuscript and

approving it for publication was Nkaepe Olaniyi .

A representative active methodology widely employed
today in software engineering education with very positive
results is game-based learning, which can be applied in dif-
ferent ways, such as through the use of educational or serious
card games [1], [2], [3], video games [4], educational escape
rooms [5], or virtual reality applications [6]. The LEGO®
Serious Play (LSP) methodology is within the game-based
learning framework. LSP was designed to improve team
performance by facilitating reflection, communication, and
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problem-solving [7], and it is grounded on the Serious Play
theory [8]. For some years, LSP has been used with very
positive results in many knowledge fields, including Software
Engineering (SE) [9], [10], [11], [12], [13], [14], [15], [16],
[17], [18], [19], [20], [21].

As will be detailed in the related work section, stud-
ies on LSP in software engineering education emphasize
the great usefulness of this methodology because it can
promote the acquisition of numerous concepts of software
engineering, and it can also enhance students’ motivation
and boost soft skills [9], [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21]. The use of LSP for soft-
ware engineering education has already been addressed in
the last decade. So, what are the contributions of the present
work with respect to previous works? Well, let’s list them
down:

- Robust methodological design: Some prior works only
describe LSP activities without reporting an empir-
ical validation [10], [12], while most of the works
report validations involving small samples and/or scarce
research instruments that prevent reliable conclusions
from being drawn. We have conducted research involv-
ing 227 students, supported by the following evaluation
instruments: a pre-test and a post-test to study the
acquisition of knowledge and a questionnaire to explore
students’ perceptions.

- Rigorous comparisonwith traditional learningmeth-
ods: Most previous work did not compare the effective-
ness of LSP versus traditional methods, and those that
did [9], [11], [15], [21] incur serious threats to validity
arising from small sample size, paucity of evaluation
instruments, and/or lack of randomization. We have
performed a Randomized Controlled Trial (RCT), the
most rigorous research method [22], involving a large
sample and several evaluation instruments that allow for
a solid comparison of the proposed LSP activity with a
traditional lecture.

- Novel learning objectives: Except for our previous
work [21], most of these contributions deal with learn-
ing objectives very different from the one addressed
in this article. We have designed an LSP activ-
ity to teach the core software engineering activities
(i.e., requirements specification, analysis, design, imple-
mentation, validation, and maintenance) and several
Software Development Life Cycle (SDLC) models.
In the LSP activity presented in [21] we addressed
some SDLC models (specifically, waterfall, incre-
mental based on evolution, and incremental based
on components). The current article also addresses
the waterfall model with prototyping, which is very
important.

In this article, we address the following Research Ques-
tions (RQ):

- RQ1: How to perform an LSP activity to teach playfully
and actively the waterfall with prototyping software
development model?

- RQ2: What are the benefits of knowledge acquisition
of using the designed LSP activity in SE education
compared to a traditional lecture?

- RQ3: What are the benefits in terms of motivation of
using the designed LSP activity in SE education com-
pared to a traditional lecture?

The next sections of the article present the related
work, the employed LSP activity, the research methodol-
ogy, the empirical results and their discussion, and the
conclusions.

II. RELATED WORK
Several studies [9], [10], [11], [12], [13], [14], [15], [16], [17],
[18], [19], [20], [21] have been conducted in the last decade to
study the usage of LSP in SE education. Overall, these studies
emphasize the great usefulness of this methodology since it
has the potential to promote the acquisition of numerous soft-
ware engineering concepts and enhance student motivation
and soft skills.

To understand the current state of the art and empha-
size the main differentiating elements of the present
article, prior studies have been analyzed based on the
addressed topic and the following characteristics of the
research design: sample size, evaluation instruments, strate-
gies, and comparisons. Table 1 presents the results of this
analysis.

Regarding the SE topics addressed by prior research, it can
be observed that there are a wide variety of topics that
can be taught by performing LSP activities: requirements
engineering [9], [11], component integration and design
of interfaces [10], test-driven development [12], Scrum
framework [13], [14], [15], [16], [17], [18], [19], project man-
agement [20], or software engineering activities and SDLC
models [21].

At this point, it is worthwhile to dwell on one author,
S. Kurkovsky, who is especially prolific and has pub-
lished a lot about activities for learning software engineer-
ing through LSP. Beyond his scientific publications [9],
[10], [11], [12], he has also posted on the web a
series of LSP activities with its corresponding instruc-
tions ready to be used by other teachers or trainers [23].
As regards non-scientific publications, it is also worth
mentioning the book Lego4Scrum by A. Krivitsky [24],
which presents a very popular LSP activity named Lego
City, the use of which is reported in several scientific
publications [13], [14], [15], [16].

Regarding the empirical validation, some previous works
only describe LSP activities without reporting an empiri-
cal validation [10], [12], but most of them report an LSP
activity and a validation. However, most of these works [9],
[11], [13], [14], [15], [16], [17], [19], [20] involve such
a small sample size that reliable and generalizable con-
clusions cannot be drawn. Only two articles report studies
involving a large sample size (more than 60 participants)
[18], [21], but they suffer from some problems mentioned
below.
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Leaving aside the sample size problem, many of the
aforementioned works incur other methodological problems.
The most critical is related to evaluation instruments.
Some authors do not use any evaluation instrument beyond
direct observation [14], others only use interviews [16],
others only use a perceptions questionnaire [9], [13],
[18], [20], and others combine interviews and question-
naires [15]. The evaluation relies exclusively on subjective
self-reported student data in all these cases. Only three works
use more sophisticated evaluation instruments that provide
more objective results, such as validated tests to measure
motivation [11] or theoretical tests to measure knowledge
acquisition [17], [19].
The limitations presented by some of these works are quite

illuminating with respect to the usual problems regarding
evaluation instruments found in prior research about LSP on
SE education. For example, in [13] it is stated that ‘‘We can-
not make any precise claims about learning because we
have not taken into account any assessment in this report’’
or ‘‘There are also potential flaws in the instrument used
to collect data[a student’s perception questionnaire] since it
was not initially intended to gather a precise evaluation of
learning, but rather a notion of their engagement. . . ’’. This
shows that in many cases the authors of papers such as these
focus on reporting an LSP activity, which may be innovative
and interesting, rather than rigorously demonstrating the real
effectiveness of the activity.

Moreover, some works [9], [11], [15], [21] compare LSP
activities with traditional learning methods, and some of
them [9], [11] even do so by randomly assigning students
to the control and experimental groups. However, the afore-
mentioned problems related to sample size and/or the scarce
use of evaluation instruments greatly limit the validity of the
conclusions derived from this comparison. In addition, some
studies compare LSP activities with other learning methods
such as educational virtual reality games [19] or video-based
learning [20], but those studies also suffer from the above-
mentioned problems.

The only prior work that has a large sample size and uses
evaluation instruments beyond perceptions questionnaires,
and compares the effectiveness of an LSP activity with a
traditional method is the one presented by some of the authors
of the present article [21]. However, that article has sev-
eral limitations that threaten the validity of the conclusions
obtained: the assignment of students to control and experi-
mental groups was not random and the distribution was very
unbalanced (58 vs. 184), the students did not complete a pre-
test, so the knowledge acquisition achieved by the involved
students could not be measured accurately, the post-test only
contained five questions and certain theoretical concepts were
not asked about, and the students of the control group were
not surveyed.

The current article proposes a new LSP activity and aims
to overcome the methodological limitations raised in the
presented analysis to obtain reliable, solid, and generalizable
conclusions.

III. PRESENTATION OF THE LEGO®
SERIOUS PLAY ACTIVITY
This activity aims to teach the core software engineering
activities and some SDLC models. Moreover, the activity is
also intended to make students think about specific common
problems in software engineering, such as vague require-
ments, deficient traceability, or maintenance management.
Lastly, the activity aims to enhance soft skills such as lead-
ership, teamwork, and communication. In this regard, the
activity responds to the skills needs priorities identified in
the STEM graduates group carried out under the STEMSOFT
Project, taking the ‘‘Skillsbank’’ framework as a reference,
which is a STEM competence map-oriented [26].

The LSP activity is as follows. The teacher briefly explains
the core activities of software engineering and some rep-
resentative SDLC models. Next, the teacher introduces
the activity, and the students form teams of about five
people. The teacher did not define the roles of the stu-
dents in the team to achieve a more organic teamwork.
In this way, the students organized themselves, internally
assigning appropriate roles. During the activity, the teacher
observed and promoted the team’s productive functioning
and said that all team members were involved in completing
the tasks.

The teams of students should build a chair made with
LEGO® pieces by going through the core activities of soft-
ware engineering in a certain way that determines the SDLC
model they are using. In this way, the activities performed
using the LEGO®materials are fully integratedwith learning
the SE activities and the SDLC models. During the execution
of the activity, the teacher controls the process and sometimes
acts as a client. The prior version of the LSP activity addresses
the following SDLC models: waterfall, incremental based
on evolution, and incremental based on components. Some
examples of the chairs that were built with LEGO® bricks
are depicted in Figure 1. More details about the activity can
be found in [21].

FIGURE 1. LEGO® chairs built during the LSP activity.

The new version of the LSP activity keeps the essence
of the prior version and incorporates a new SDLC model:
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TABLE 1. Analisys of the state of the art: LSP on software engineering education.

the waterfall model with prototyping. In this model, the
students should build a chair by carrying out the software
engineering core activities sequentially and supplement-
ing the requirements specification with a prototype made
with plasticine. The activities performed in this model are
addressed as follows:

1) Requirements elicitation and prototyping: Students
first describe the chair’s requirements in writing. Then,
they make a chair prototype with plasticine, which the
teacher, acting as the client, validates. Lastly, students
canmodify the initial requirements based on the client’s
feedback.

2) Analysis: Students represent the chair in an isometric
perspective. Since the analysis does not go into the
implementation details, the drawing should not con-
sider the exact number of blocks.

3) Design: Students represent the chair’s floor, elevation,
and profile plans. Since the design details implemen-
tation, the drawings should represent the exact number
of blocks.

4) Implementation: Students select the LEGO® pieces
specified in their design drawings and build the chair
following them.

5) Validation: The teacher, again acting as a client,
checks that the product is suitable for a LEGO®
figure and provides feedback. Moreover, he/she
checks the traceability of the outcomes produced
so far.

6) Maintenance and evolution: The teacher may ‘‘fortu-
itously’’ break the chair while revising it, and students
must repair it (maintenance). Also, it may be necessary
if the teacher demands new functionalities or features
for the chair evolution.

Finally, the students achieved a chair built with LEGO®
bricks and a plasticine prototype that should have helped
them understand the client’s needs quickly and build a better
chair. Figure 2 depicts an example of a plasticine proto-
type, a LEGO® chair validated by a user (i.e., a LEGO®
figure), and the ‘‘diagrams’’ made in the analysis and design
phases.
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FIGURE 2. Outcomes of the LSP activity when using waterfall with the
prototype as an SDLC model.

IV. RESEARCH METHODOLOGY
This section describes the cluster-randomized controlled trial
used to study and compare the learning outcomes of the LSP
activity with a traditional lecture. It should be noted that this
research methodology is widely used in education research,
and it is a type of randomized controlled trial in which the
unit of randomization is not the participant but a previously
defined group [27]. In this case, the unit of randomization
was the class groups previously organized in the course, and
the whole learning experience was carried out within a period
of no more than 24 hours. Some class groups performed
the LSP activity (forming the experimental group), whereas
others received a traditional lecture (forming the control
group).

A. CONTEXT AND SAMPLE
This research was conducted during the academic year
2022-23 at the Faculty of Computer Science from the Univer-
sidad Politécnica de Madrid. Specifically, the research was
conducted in a fourth-semester Software Engineering Fun-
damentals course. This course covers, among other topics,
SDLC models and the core software engineering activities.
This research was conducted on the introductory topic, which
covers SDLC models and a brief introduction to the core
software engineering activities.

This course had so many students enrolled that the fac-
ulty divided them into different class groups, which were
used as clusters in the research. These clusters resulted in
a control group of 110 students and an experimental group
of 117 students. The control group students attended a tra-
ditional lecture about SDLC models and the core software
engineering activities, while the experimental group students
performed the LSP activity. The students were randomly
divided into the experimental group to ensure that all SDLC
models were addressed equally.

B. PROCEDURE
First, all participating students gave informed consent to
participate in this research. Then, all the students were given
10 minutes to complete the pre-test. After that, students in
the control group attended the traditional lecture for approx-
imately one hour, while students in the experimental group
performed the LSP activity, which lasted around one hour.

Then, all students were given 10 minutes to take the post-test.
Lastly, the students completed the perceptions questionnaire
voluntarily and anonymously about the learningmethodology
they experimented with. The entire intervention lasted around
one hour and a half in both groups, including completing tests
and the questionnaire. All participating students completed
both the pre-and post-test, and most of these students also
completed the perceptions questionnaire (94 in the control
group and 114 in the experimental group).

C. METHODS AND INSTRUMENTS
A pre-test and a post-test were utilized to measure the knowl-
edge acquisition achieved by the students in both groups.
These tests were scored from 0 to 10 and had the same ten the-
oretical questions about the targeted topics. After completing
the pre-test, the students did not receive feedback to prevent
them from memorizing the answers, which could jeopardize
the post-test results. Moreover, the test scores did not affect
the final grades of the students to discourage unexpected
behaviors.

Furthermore, a questionnaire was also employed to col-
lect student opinions about the learning methodologies under
study. The questionnaire used in both groups contained the
same seven questions, but the questionnaire in the experimen-
tal group contained two additional questions not applicable
to the control group. The questions were evaluated using a
Likert scale from 1 (total disagree) to 5 (total agree). The
questions are shown together with the results.

D. DATA ANALYSIS
Firstly, it was found through a Shapiro-Wilk test that the
data collected from the tests followed a normal distribution
and that it was suitable to use parametric tests. Student’s
T test for paired samples was employed to find statistically
significant differences between the scores achieved by the
students in both tests. Furthermore, the Student’s T test for
independent samples was employed to find statistically sig-
nificant differences between the scores achieved in the test
by the students of the control group and those achieved by
the students of the experimental group. Moreover, Cohen’s d
was used as the effect size measure in the comparisons, and
Cohen’s guidelines were used to interpret the resulting values
as small effect size (d = 0.2), medium effect size (d = 0.5),
or large effect size (d ≥ 0.8).

Second, it was found through a Shapiro-Wilk test that the
data collected from the questionnaire followed a non-normal
distribution and that, in this case, it was suitable to use non-
parametric tests. The Mann-Whitney test for independent
samples was used to compare students’ perceptions of both
groups. Moreover, the r correlation coefficient was used to
measure the comparison effect size. Cohen’s guidelines were
also used to interpret the resulting values as small effect
size (r = 0.1), medium effect size (r = 0.3), or large effect
size (r ≥ 0.5).
Finally, descriptive statistics (mean and standard deviation)

were employed to analyze the test and questionnaire results.
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V. RESULTS
A. LEARNING PERFORMANCE
Table 2 depicts the results obtained from the tests realized by
the students, the resulting learning gains (calculated as the
difference between post-test and pre-test scores), and all the
comparisons carried out.

The control and experimental groups achieved learning
gains of 1.65 and 2.33, respectively. This improvement is
statistically significant in both cases with a large effect size
(see column ‘‘Paired samples T-test’’). These results reveal
that both learning approaches were useful for knowledge
acquisition.

Furthermore, a statistically significant difference was not
found in the pre-test scores, thus confirming that initial
knowledge about the covered topic was similar in both
groups. This fact confirms that the clusters used to configure
the experimental and control groups were homogeneous.

In addition, statistically significant differences with a
medium effect size were identified between both groups in
post-test scores and learning gains (see row ‘‘Independent
samples T-test’’). This indicates that the LSP activity in the
experimental group outperformed the traditional lecture car-
ried out in the control group regarding knowledge acquisition.

TABLE 2. Learning performance results.

B. STUDENT’S PERCEPTIONS
Table 3 depicts the items of the questionnaire and the scores
provided by each group of students after the experience.
As can be seen, the scores obtained in both groups are positive
(above 4.3 out of 5), especially in the experimental group.
Indeed, among the 7 items compared, statistically significant
differences (p < 0.05) favorable towards the experimental
group were identified in 5 of them (see column ‘‘Mann-
Whitney Test for Independent Samples’’).

The students considered both methodologies helpful in
learning the concepts addressed in the experience. How-
ever, in the other aspects evaluated, the students rated the
LSP activity significantly more positively: general opinion,
enhancement of the learning process, fun, motivation, and
acceptance.

Moreover, the experimental group students considered that
the LSP activity was also effective in developing soft skills,

a dimension uncovered by the traditional lecture. Finally, the
students in the experimental group found the LSP activity a
very good complement to traditional methodologies.

Overall, the results obtained from the questionnaire show
that the LSP activity is more beneficial than the traditional
lecture, both from the student’s point of view and from the
instructor’s point of view.

TABLE 3. Questionnaire results.

VI. DISCUSSION
This section contains a discussion of the RQs addressed in the
research. Regarding RQ1 (How to perform an LSP activity
to teach playfully and actively the waterfall with prototyping
software development model?), a detailed presentation of the
proposed LSP activity to teach playfully and actively the
waterfall with prototyping software development model is
presented in Section III.Moreover, the results indicate that the
students in the experimental group (who performed the LSP
activity) learned significantly more than their counterparts
in the control group (who received a traditional lecture) and

74050 VOLUME 12, 2024



D. López-Fernández et al.: Comparing a LSP Activity With a Traditional Lecture

found this learning more motivating. This allows us to answer
RQ2 (What are the benefits in terms of knowledge acquisition
of using the designed LSP activity in SE education compared
to a traditional lecture?) and RQ3 (What are the benefits
in terms of motivation of using the designed LSP activity in
SE education compared to a traditional lecture?) as detailed
below.

The results show that the teaching methods (i.e., tradi-
tional lecture and LSP) are effective in software engineering
education regarding knowledge acquisition and motivation,
at least in teaching core software engineering activities and
SDLC models. The effectiveness of the knowledge acquisi-
tion perspective can be appreciated in the results regarding
the learning performance, which reveal statistically sig-
nificant differences with a large size effect between the
knowledge tests taken by the students before and after the
traditional lecture (learning gains = 1.65, p-value < 0.001,
d = 0.82) and the LSP activity (learning gains = 2.33,
p-value < 0.001, d = 1.16). The effectiveness of the motiva-
tional perspective can be appreciated in the results regarding
the student’s perceptions, which indicated a very positive
appreciation of both learning methods (every item was rated
above 4.3 over 5).

This finding is not very novel since the effectiveness of
traditional methods has been demonstrated for a long time.
Moreover, in recent years, many empirical studies have indi-
cated that LSP activities are helpful in software engineering
education [9], [10], [11], [12], [13], [14], [15], [16], [17],
[18], [19], [20]. These studies did not address the same
learning objectives as the LSP activity presented in this
contribution but showed the efficacy of LSP activities in
addressing essential subjects such as requirements engineer-
ing [9], [11], [13], the Scrum framework [13], [14], [15], [16],
[17], [18], [19], or project management [20]. However, these
contributions based their findings on studies with a much
less robust design and/or a much smaller sample than the
study presented in the current contribution. The current study
consists of a cluster-randomized controlled trial involving
pre-and post-tests, perception questionnaires, and a sample of
227 students. Therefore, this contribution represents a further
step in this area of research.

Beyond this, the results obtained in this research also
show that the LSP methodology outperformed the tradi-
tional lecture in terms of the acquisition of knowledge and
other important aspects, such as motivation, fun, and the
improvement of soft skills, which are of great importance
in engineering education [28]. The improvement of the
knowledge acquisition dimension (related to RQ2) can be
appreciated in the results regarding the learning performance,
which reveal a statistically significant differencewith a small-
to-medium effect size between the learning gains attained by
the students who received the traditional lecture and those
who performed the LSP activity (1.65 vs 2.33, p-value= 0.01,
d = 0.36). The improvement of the motivational dimension
(related to RQ3) can be appreciated in the results regarding
the student’s perceptions, which reveal five items (out of 7)

with significant statistical differences (p< 0.05) and small or
medium size effect (r > 0.10) favorable to the LSP activity.
These items evaluate aspects such as general opinion (4.55 vs.
4.88, p-value < 0.001, r= 0.32), enhancement of the learn-
ing process (4.50 vs. 4.70, p-value = 0.008, r= 0.18), fun
(4.42 vs. 4.85, p-value< 0.001, r= 0.33), motivation (4.42 vs.
4.77, p-value< 0.001, r= 0.28), and acceptance (4.37 vs 4.88,
p-value < 0.001, r= 0.38).

Our previous research [21] showed that the students who
conducted an LSP activity similar to the one presented in
the current article seemed to learn a little more than students
who received a traditional lecture, but statistically significant
differences were not found. However, the knowledge evalua-
tion instrument used in that research contained few questions,
and since no pre-post strategy was applied, no reliable mea-
surement of learning gains could be obtained. Moreover, the
motivational dimension could not be compared since the stu-
dent’s perceptions questionnaire was not used in the control
group.

Therefore, the current contribution has overcome these
limitations and presents a sufficiently robust study that
affirms that teaching based on LSP can be more effective
in terms of knowledge acquisition and motivation than tra-
ditional teaching in software engineering education, at least
in the teaching of the core software engineering activities and
SDLCmodels. This is the premier finding of this contribution
because, to the authors’ best knowledge, this is the first work
that proves in such a convincing way the effectiveness of LSP
in software engineering education.

This finding is because, in general, learning through the
LSP methodology is more active and experiential than learn-
ing through a traditional methodology. In addition, the topic
addressed by this particular research is explained in a very
illustrative and practical way through the presented LSP
activity because students can experience first-hand the core
activities of software engineering and become aware of the
key features of each SDLC model through very illustrative
metaphors.

VII. CONCLUSION
This article presents an original LSP activity to learn the core
software engineering activities and some SDLC models. The
results prove this LSP activity is more effective than a tra-
ditional lecture. Although the traditional lecture is effective,
the LSP activity has achieved significantly better results. The
students who carried out the presented LSP activity achieved
more significant learning gains and greater motivation than
those who attended the traditional lecture. In addition, those
students could train their soft skills through the LSP activ-
ity, while those who participated in the traditional class
did not.

This finding, together with those obtained from previous
relatedwork, leads to the conclusion that LSP-based activities
are highly effective in knowledge acquisition and motivation
to teach some software engineering topics, even more so than
classic learning activities like traditional lectures. They also
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enable training soft skills that are difficult to address through
traditional methods.

Nevertheless, despite the robustness of the present study,
it is not without limitations, and there are specific threats to
validity that may limit the generalizability of the reported
conclusions. First, we only analyzed one LSP activity, and
the obtained results are not necessarily generalizable to
all LSP activities because each has a series of particulari-
ties and, hence, a different learning effectiveness. Second,
we conducted the study in a very concrete part of the world
(specifically in Spain, Europe). The obtained results are not
necessarily generalizable to SE students from cultures very
different from those of the students in the study sample
since LSP activities involve soft skills such as teamwork and
communication, which are culture-dependent.

Therefore, we deem that more robust research on existing
and new LSP activities is needed to address these limitations.
Moreover, we believe that studies like those presented in this
paper should be replicated in different parts of the world.
Future work could also address comparisons of the designed
LSP activity with other innovative learning alternatives and
the design of new LSP activities to teach other topics of
interest in SE education, such as software architecture or
DevOps.
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