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Abstract

In the dynamic and complex environment of industrial engineering, soft skills have
become fundamental elements to achieve professional success. This work analyzes
(i) how industrial engineering students at the University of Valladolid in Spain per-
ceive the effect of a teaching methodology (characterized by a sound and systematic
integration of Information and Communication Technologies (ICT) in all phases of
the teaching—learning process and based on the combination of Flipped Learning,
cooperative work and gamification), on the development of their soft skills, and (ii)
the relationship between this development of soft skills and academic performance.
Voluntary surveys were applied to students of seven engineering degrees during four
academic years. Data collected have been analyzed by means of graphical and statis-
tical techniques to obtain a deep and rigorous understanding of the impact of teach-
ing methodology. The results show a positive perception by students of the effect of
teaching methodology. It is not only a motivating element that improves participa-
tion but, moreover, students perceive that it significantly contributes to the develop-
ment and enhancement of skills such as communication, teamwork, problem solv-
ing, critical thinking and the effective use of ICT. In addition, the positive influence
of these competencies on academic performance was evidenced. This work identi-
fies several key aspects related to the results obtained: (i) the synergies achieved by
combining Flipped Learning with cooperative work and gamification; (ii) the impor-
tance of face-to-face activities and encouraging students’ active participation; (iii)
the outstanding effect of the appropriate integration of ICT on the results; (iv) the
adaptation of teaching to the needs of each group of students; and (v) the funda-
mental role of monitoring and continuous improvement of methodology as pillars to
guarantee its long-term effectiveness and to overcome any challenges that may arise.

Keywords Flipped learning - Cooperative work - Gamification - Soft skills -
Academic performance - Information and communication technologies

Extended author information available on the last page of the article

Published online: 22 January 2025 &)\ Springer


http://orcid.org/0000-0002-1596-609X
http://orcid.org/0000-0003-2589-340X
http://orcid.org/0000-0001-9200-5797
http://crossmark.crossref.org/dialog/?doi=10.1007/s10639-025-13322-0&domain=pdf

Education and Information Technologies

1 Introduction

Within the framework of the European Higher Education Area (EHEA), generic
competencies or soft skills have become an essential component in the comprehen-
sive training of university students, which seeks to prepare them as future profes-
sionals and citizens (Crespi & Garcia-Ramos, 2020; Gonzalez & Wagennar, 2006;
United Nations Educational Scientific and Cultural Organization (UNESCO), 2015).
Social, emotional and interpersonal skills, such as effective communication, adapta-
bility, time management, teamwork, critical thinking, problem solving, etc., are fun-
damental skills in the twenty-first century (Chan et al., 2017). They not only have a
positive impact on students’ academic and social performance (Aryani et al., 2021),
but are also essential to ensure their employability and professional development, as
shown by numerous works (Aryani et al., 2021; Barhoumi, 2023; Caggiano et al.,
2020; Cinque, 2016; Diez et al., 2020; Gibb, 2014; Ibrahim et al., 2017; Majid et al.,
2012; Mwita et al., 2023; Shehu Lokaj et al., 2021; Srivastava & Kuri, 2021; Vera,
2021).

In the specific context of engineering, research on soft skills development has
been growing over the years in number and relevance (Caggiano et al., 2020)
because companies are looking for engineers who, in addition to possessing tech-
nical skills (hard skills), also possess the soft skills needed in today’s Industry 4.0
context (Jamila, 2020; Sakran & Prescott, 2013). Employers are aware of the impor-
tance of these skills to improve the efficiency and organization of different tasks
and work groups (Barhoumi, 2023). To be successful in their profession, engineers
must possess a balanced combination of hard and soft skills, allowing them not only
to efficiently address the technical and economic aspects of their work, but also to
fulfill their responsibility to solve problems and meet the needs of society (De Cam-
pos et al., 2020). Some authors even consider that the importance of the soft skills
required for current and future engineers exceeds the importance of technical skills
(Lowden et al., 2011; Ten Caten et al., 2019).

Companies are looking for engineers who are creative, innovative, critical think-
ers, self-learners, proactive, etc., and who can work cooperatively to meet the many
challenges of increasingly dynamic and changing environments (Andrews & Hig-
son, 2008; Diez et al., 2020). There is no doubt that this demand will increase as
companies adopt the paradigms of Industry 5.0, an enhanced version of Industry 4.0
that recognizes the importance of the human factor and seeks to harness creativity,
intelligence and human qualities to increase the efficiency of processes (Poldkova
et al., 2023).

Numerous organizations, aware of this fact, have focused their efforts to respond
to the importance of soft skills in engineering (De Campos et al., 2020), trying to
combine business needs with university education. In this sense, the EUR-ACE
label, defined by the European Network for Accreditation of Engineering Education
(European Network for Accreditation of Engineering Education (ENAEE), 2021)
for degree and master’s degree programs (Haro et al., 2023), plays a crucial role at
the European level by establishing standards that go beyond technical competences.
EUR-ACE promotes an integrated approach in engineering education, recognizing
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the importance of soft skills and their development for future graduates to be able to
face diverse and continuously evolving professional environments.

However, even though universities encourage the development of knowledge
that can be measured in terms of hard skills and soft skills (Betti et al., 2022), the
integration of the latter in higher education programs is still insufficient, especially
when compared to the extent to which technical skills are integrated into higher edu-
cation programs (Diez et al., 2020; K. N. Tang, 2018). Moreover, these programs
are generally based on the use of “traditional” or “passive” learning methods (Arasti
et al., 2012) that are teacher-centered (Barhoumi, 2023), characterized by a unidirec-
tional transmission of knowledge (Gatica-Saavedra & Rubi-Gonzilez, 2020) and by
a lack of interactivity, and in which the development of soft skills is not adequately
addressed. Addressing this problem requires the use of "innovative" or "active" ped-
agogical approaches (Arasti et al., 2012), more interactive and student-centered, to
help students cultivate skills beyond the mere acquisition of technical knowledge
and prepare them for success in an increasingly diverse and dynamic world (Ten
Caten et al., 2019).

In the last few decades, experimentation with active learning methodologies,
both inside and outside the classroom, has grown significantly in response to the
demands of an interconnected XXI century (Troncoso Lobos, 2023). This has given
rise to many teaching methodologies (Arasti et al., 2012) that try to extend the pos-
sibilities of the lecture method so widely used in higher education, allowing students
to develop both their soft skills and technical skills (Diez et al., 2020). It is in this
context that Flipped Learning! (FL) has burst onto the scene (Lage et al., 2000).
Although it is not new (Al Mamun et al., 2022), FL is a methodological approach
that is gaining more and more presence and importance in the most diverse educa-
tional scenarios (Ovcharuk et al., 2023) due to advances in new technologies and the
large number of resources currently available on the internet (Cheng et al., 2019).
Thanks to FL, students can transform information into knowledge in a process facili-
tated by the teacher, allowing them to improve their academic performance, their
understanding and the development of their soft skills (Birgili et al., 2021).

To achieve this goal, FL actively flips the traditional teaching (Martinez-Jimé-
nez & Ruiz-Jiménez, 2020) by reorganizing the learning processes of the traditional
approach (Galindo & Badilla Quintana, 2016). Specifically, the teacher makes some
or all the direct instruction available to students through audiovisual resources and
contents that they can consult at any time (Bergmann & Sams, 2012), and class time
is used to engage them in hands-on and collaborative activities (Flipped Learning
Network Hub, 2014), thus reformulating the link between teachers and students
(Troncoso Lobos, 2023). It is a methodology recommended to increase student
engagement and capture their attention during classes (Elmaadaway, 2018), in which

! Tn 2016, numerous teachers, scholars, researchers, and practitioners in FL formed the Flipped Learning
Global Initiative (FLGI) with the intention of identifying best practices in FL (Flipped Learning Global
Initiative (FLGI), 2024) and thus supporting the adoption of this methodology worldwide (McCarthy,
2016). FLGI's work is helping to replace the term "flipped classroom" with "flipped learning," which
reflects a broader understanding of this approach, as it facilitates teaching independently of the environ-
ment, rather than simply as a way of organizing classes (Birgili et al., 2021).
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the teacher merely provides the appropriate materials and supports the activities of
students (Stohr et al., 2020), who interact with each other peer-to-peer in a hands-on,
collaborative and critical way (Troncoso Lobos, 2023).

But FL not only changes classroom dynamics or the roles of teachers and stu-
dents (Troncoso Lobos, 2023), but also flips the pyramid of Bloom’s Taxonomy
(Bloom, 1956) by placing the elements “understanding” and “remembering” as the
bases for work outside the classroom, while analysis, evaluation and creation take
place inside the classroom (Zainuddin & Halili, 2016). Consequently, thanks to FL,
students achieve more meaningful learning and are able to think about the subject
matter at higher levels of Bloom’s taxonomy, while exercising multiple soft skills in
the activities they perform, both inside and outside the classroom. In addition, this
methodology allows them to manage and advance at their own pace, with the teach-
er’s guidance, something promoted by UNESCO, especially in situations as complex
as the one recently experienced with the COVID-19 pandemic (United Nations Edu-
cational Scientific and Cultural Organization (UNESCO), 2020).

The combination of FL with other methodologies, such as cooperative work and
gamification, is a dynamic and effective strategy to enhance the development of
soft skills among students, especially in the university environment (Ekici, 2021;
Pozo Sanchez et al., 2020; Sailer & Sailer, 2021; Segura-Robles et al., 2020). FL
fosters the capacity for autonomous learning, critical thinking, self-regulation, time
management, decision making, reflection capacity, continuous improvement, etc.
The integration of cooperative work and gamification adds a playful and motivat-
ing aspect to the learning experience. In this way, student participation is increased,
while promoting skills related to teamwork and communication, problem solving,
decision making under pressure, creativity, etc., all of which are highly valued skills
in the professional environment.

After several academic years applying this methodological approach in several
subjects taught at the School of Industrial Engineering of the University of Vall-
adolid (UVa), we have proposed to study the results of its implementation. In par-
ticular, and after having analyzed in a previous work the impact on academic results
(Galindo-Melero et al., 2024), this work aims to analyze the opinion of our students
on how the combined use, by means of the transversal application of Information
and Communication Technologies (ICT) tools, of FL approach, cooperative work
and digital gamification tools has contributed to the development of their soft skills.
We also analyze the relationship between this assessment and the academic results
achieved. This is a longitudinal study based on data collected through student sur-
veys during the last four academic years.

This work is organized as follows. First, the main aspects of the methodology
employed in the study are described, including the context, motivation, research
questions (RQ), data collection, the soft skills involved in the study, and a brief
description of the analysis performed. Next, the results of the evaluation of the
responses provided by the students, regarding the two RQ raised in the study, are
shown. The discussion section analyzes the results obtained, by relating them to the
RQ, and discusses aspects of the study itself, such as its strengths, limitations, impli-
cations, recommendations, etc. Finally, the main conclusions of the study are drawn.
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2 Methodology
2.1 Context and motivation

The study focuses on the subject in which the teaching methodology began to be
applied, Production and Manufacturing Systems (PMS), a subject taught in seven
of the nine degrees in industrial engineering offered by the UVa. With a load of 4.5
ECTS credits and a multidisciplinary approach, PMS covers a wide range of topics
related to production systems in industrial environments, so its teaching is divided
into three thematic blocks given by three different departments of the UVa.

Initially, the educational methodology used in the three thematic blocks was
based on the use of master lectures, while the evaluation was centered on written
exams and laboratory practices. Over the years, a significant problem was identi-
fied in the third thematic block of the subject, in which two key tools for decision
making related to production systems, simulation and costs, were addressed. Spe-
cifically, students showed a markedly lower academic performance compared to the
other two thematic blocks, and the trend was clearly negative.

Although several causes were identified (Galindo-Melero et al., 2024), it was
noteworthy that students only achieved a very superficial understanding of the con-
cepts and related tools. Despite high class attendance rates and the fact that students
claimed in the surveys to understand the subject matter, it was evident that the learn-
ing model implemented was not working. Many students did not practice problem
solving, either in the classroom or at home, nor did they acquire the skills needed to
solve the problems, such as the ability to analyze and synthesize, critical thinking,
creativity, pressure tolerance, etc.

To address this challenge, a methodology focused on FL, cooperative work and
gamification, and on a transversal application of ICT tools, was implemented in the
third thematic block. This methodology was designed to encourage the students’
active participation, promote teamwork and develop the necessary skills for solv-
ing the aforementioned problems. In line with the FL, before each class, students
review the online didactic material to prepare for the face-to-face activities; specifi-
cally, they interact with the content available in several formats, including presenta-
tions (both static in pdf and dynamic in Genially) and videos (both in-house and
external), in addition, they assess their level of understanding through quizzes on
the LMS platform, which include interactive HSP quizzes. During classes, time is
devoted to hands-on, collaborative activities, where students work in teams to solve
problems and participate in gamification quizzes with Socrative (Pryke, 2020); in
addition, students strengthen their knowledge in practical laboratories where, fol-
lowing a learning-by-doing approach, they address real challenges and experiment
with various simulation tools. After class, they complete digital homework assign-
ments and quizzes autonomously to reinforce the knowledge acquired and identify
doubts and questions.

The implementation of this methodology has been carried out gradually
(Hao, 2016), although from the beginning it was already possible to appreciate a
remarkable improvement in academic results, which was accompanied by a better
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satisfaction level of the students. After several years of implementation, we are now
at an appropriate time to evaluate in depth the extent to which the aforementioned
methodology has allowed to address the RQ. In particular, in this study we assess the
extent to which the methodology is contributing to the development of students’ soft
skills and whether there is a correlation between these skills and academic results.

Although active learning methodologies and the tools that are part of the pro-
posed educational methodology have already been widely used in higher engineer-
ing education, these methodologies have generally been used separately, i.e., by
studying the application of a certain methodology independently from the others.
On the contrary, this study is characterized by an integrated approach that combines
FL, cooperative work and gamification, using ICT as a transversal and unifying
thread, which not only facilitates the acquisition of theoretical knowledge, but also
contributes to the development of soft skills and digital skills, essential in today’s
labor market.

2.2 Research questions

The first RQ (RQ1) is the following: What is the students’ perception about the
degree to which the methodology used has allowed them to develop their soft skills?
Specifically, the study has been conducted among students of seven degrees in
industrial engineering over the last four academic years and considers a total of 25
soft skills. A longitudinal design has been chosen as it allows to observe changes
and trends in the students’ perception over time, providing valuable information on
the effectiveness of the new methodology.

However, we think it is important to consider a more comprehensive perspective.
As mentioned in (Betti et al., 2022), most of the studies that evaluate the impact of
active learning techniques usually analyze technical and soft skills separately. For
this reason, we also set a second RQ (RQ2): What is the relationship between the
development of soft skills and academic performance (hard skills)?

This study will not only allow a better understanding of the influence of the new
educational methodology on the comprehensive education of industrial engineering
students but will also provide valuable insights to continuously improve and adapt
the methodology. In this way, we will be able to focus our activities more effectively
in the future, ensuring a comprehensive and effective development of the students’
soft skills.

2.3 Data collection

For this study, data were obtained from the surveys that students voluntarily com-
pleted through the virtual classroom of the subject once the teaching of the the-
matic block had concluded. In addition, student academic information has been
collected through SIGMA (the application for the management of academic pro-
cedures at the UVa) and the virtual classroom of the subject, to better character-
ize the study population.
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This population is constituted by students of the seven degrees in industrial
engineering at the UVa in which the subject is taught. The study covers a period
of four academic years, from 2020-2021 to 2023-2024. The engineering degrees
analyzed are: Industrial Organization Engineering (IOE), Mechanical Engineer-
ing (ME), Industrial Technology Engineering (ITE), Chemical Engineering (CE),
Electrical Engineering (EE), Industrial Electronics and Automation Engineering
(IEAE) and Energy Engineering (ENE).

Throughout the study period, a total of 622 students of the 1920 enrolled com-
pleted the survey, which means a participation rate of 32.39%. Using Slovin’s for-
mula (Tejada et al., 2012), it is found that this sample is statistically significant,
since it provides a confidence level of 95% with a margin of sampling error of
3%, ensuring the representativeness of the results. However, due to the volun-
tary nature of the survey, participation varied over time, as can be seen in Fig. 1,
which shows the percentage of students who completed the survey satisfactorily
in each academic year, both in general and segmented by gender (male vs. female)
and by the students’ enrollment status (non-repeater vs. repeater).

A notable decrease in participation is observed during the 2022-2023 aca-
demic year, although this participation has increased during the last period
studied. In addition, a fairly balanced distribution between the participation of
males and females is identified. It should be highlighted that, despite their lower
number, females have maintained a slightly higher participation rate in all aca-
demic years. There is also a significantly higher participation rate among students
enrolling for the first time in the subject compared to those repeating the subject.

® Total ® Male ® Female ® Non-repeaters ® Repeaters
60 %

50 %

40 %
30

20 %
10 %
0%

20-21 21-22 22-23 23-24
Academic year

Percentage
X

Fig.1 Variation in the percentage of students who completed the survey in the last four academic years,
by gender and enrollment status of the student
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2.4 The softs skills analyzed in the study

At the end of the teaching of the third thematic block, a survey is carried out with
the students to collect their assessment and opinion on different aspects related to
this teaching. The survey includes a specific section where students evaluate the
extent to which they consider that the methodology used in the block has enabled
them to develop 25 soft skills (see Appendix). A Likert-type rating scale has been
used with values from 1 to 7, where 1 means that the student considers that the
methodology has not helped at all to develop the soft skills, while 7 means that
the student perceives that the methodology has been extremely effective in help-
ing to develop and apply the soft skills, and that the student has no significant
criticisms or suggestions for improvement. Regarding the RQ2, the fact that the
survey was not anonymous made it possible to study, after collecting the marks
of the ordinary exam, the relationship between the development of soft skills and
academic performance.

A wide variety of terms are used in the literature to refer to soft skills, such
as twenty-first century skills, employability skills, generic skills, people skills,
key competences, core skills, personal skills, socioemotional competencies, etc.
(Chan et al., 2017; Gibbons-Wood & Lange, 2000; Ibrahim et al., 2017; Organ-
isation for Economic Cooperation and Development (OECD) & The World
Bank, 2016; Srivastava & Kuri, 2021; Vera, 2021). This terminological diver-
sity, together with the multiplicity of existing definitions, reflects the complexity
of the concept and the variety of skills that it encompasses. There are different
perspectives depending on the context, the researcher, the specific aims of each
study, etc., which is also shown in the different ways of classifying and grouping
these skills (Cinque, 2016). For instance, the Tuning Project (Gonzélez & Wagen-
nar, 2006) emphasizes instrumental, interpersonal, and systemic skills; Boyatzis
(2008) focuses on cognitive, emotional, and social intelligence; the ModEs pro-
ject (Haselberger et al., 2012; Succi & Wieandt, 2019) identifies personal, social,
and methodological skills; Caggiano et al. (2020) categorize soft skills into
intrapersonal, interpersonal, activity development, and impression management;
and De Campos et al. (2020) classify skills into six categories: (i) problem solv-
ing and critical thinking, (ii) communication, (iii) teamwork, (iv) ethical perspec-
tive, (v) emotional intelligence and (vi) creative thinking.

Table 1 shows the soft skills that form part of the survey, grouped into the
six skill categories proposed in (De Campos et al., 2020). It also includes refer-
ences in which all or some of the soft skills from each of these skill categories are
identified.

2.5 Integrated development of soft skills by applying the teaching methodology
The teaching methodology, by integrating the flexibility of autonomous learn-

ing characteristic of FL with cooperative dynamics and gamification techniques,
and making a transversal use of ICT tools for this purpose, provides a favorable
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environment for students to develop multiple soft skills in different learning sce-
narios that are interconnected and complement each other, promoting the emer-
gence of positive educational synergies.

The preparation and autonomous learning activities, such as the review and anal-
ysis of the multiple available didactic resources and the completion of interactive
quizzes through the educational platform, encourage the development of skills such
as responsibility (T5), organization and planning (T7), perseverance (I1), critical
thinking (R3) and the effective use of ICT (P3). On the other hand, autonomous
problem solving in digital environments allows stimulating the capacity for analy-
sis and synthesis (R2), critical thinking (R3) and problem solving skills (R1), while
also contributes to the development of skills such as pressure tolerance (R4) and the
ability to adapt to change (T6), as students are faced with challenges and deadlines,
allowing them to acquire a positive (I3) and proactive (P2) mindset.

Face-to-face cooperative work activities promote the development of skills such
as communication (C1), assertiveness (C2), active listening (C3), teamwork (T1),
leadership (T2), delegation (T3), negotiation (T4), responsibility (T5), adaptability
(T6), empathy (I4), honesty (E1), respect (E2), solidarity (E3) and spirit of service
(E4). Moreover, team problem solving, in particular, makes it possible for students
to put into practice skills such as analysis-synthesis (R2), problem solving (R1) and
creativity (P1), while gamification in teams, in addition to fostering motivation,
makes it possible to develop resilience (I2) and positive attitude (I3), and achieves
this through the use of mobile devices, thus promoting a creative (P1) and efficient
use of ICT (P3). In addition, constant feedback from teachers throughout the process
enhances critical reflection (R3) and continuous improvement.

Laboratory practices are another scenario in which students are required to apply
theoretical knowledge in a limited time, which fosters responsibility (T5), proactiv-
ity (P2), organization and time management (T7). By facing practical challenges
individually, students develop problem-solving (R1), creativity (P1) and critical
thinking (R3) skills, as they must search for innovative solutions and adapt their
knowledge to concrete situations. At the same time, the possibility of asking ques-
tions to their peers stimulates effective communication (C1), the ability to explain
concepts clearly and concisely, and collaboration (T1). On the other hand, the inten-
sive use of different simulation software, in addition to the LMS platform, allows
them to deepen the proper use of these tools (P3).

2.6 Brief description of the conducted analysis

The analysis has been divided into two clearly differentiated sections, in line with
the proposed RQ.

To understand students’ perceptions of the impact of the methodology on the
development of their soft skills (RQ1), a comprehensive descriptive analysis of the
responses collected has been carried out. This analysis considers four key variables
that may influence students’ perceptions: academic year, gender, students’ enroll-
ment status (non-repeater vs. repeater) and the engineering degree to which the stu-
dents belong.
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For each soft skill, and within each segmented group of students, measures of
central tendency (mean, mode and median) and measures of dispersion (standard
deviation) were calculated in order to provide a general idea of the distribution and
variability of the responses within each group. An ANOVA analysis of variance was
also performed to determine whether there are statistically significant differences in
the ratings of soft skills as a function of the key variables studied.

The descriptive analysis includes many illustrative graphs to visualize the
responses and their evolution over time (academic years) and for each group of stu-
dents (gender, students’ enrollment status and engineering degree). These graphs
serve to identify trends and patterns in the soft skills ratings, facilitating the under-
standing of how the methodology affects different groups of students and different
skills.

To address the RQ2, which aims to understand the possible relationship between
soft skills development and academic performance, several statistical and graphi-
cal analyses have been performed. These analyses focus on assessing the correlation
between students’ responses about their soft skills and their academic performance,
with the aim of identifying the soft skills (independent or explanatory variables) that
have the greatest impact on students’ marks (dependent variable).

Specifically, Pearson’s correlation coefficient was calculated to quantify the linear
association between the variables and to determine the strength and direction of the
relationship between soft skills and academic performance. In addition, a statistical
regression was performed to identify the variables that best explain the variations in
students’ marks. Finally, Power BI has been used to create interactive visualizations
to explore in detail the relationships between variables and improve the understand-
ing of the data.

3 Results
3.1 RQ1: Students’ perception about their soft skills development

To understand the most relevant aspects of the students’ perception about the impact
of the educational methodology on the development of their soft skills, we will start
by showing the results of the survey in a global way. From this overview, we will be
able to delve into specific details and explore trends and patterns that emerge from
the longitudinal study of the data.

Table 2 provides an initial summary statistic of the students’ ratings. This table
includes the mean, mode and median rating for each skill. It also shows the mean
ratings as a function of engineering degree, gender, student status and academic
year. This information provides an overview of the distribution of responses, allow-
ing an understanding of how students’ perceptions vary according to the different
key variables.

Figure 2 shows the variation of the average percentage of each of the ratings over
the period studied. Each line is associated with an academic year, which allows to
observe how the average perception of students has changed over time.
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Table2 Summary statistic of student ratings, including means, modes, medians and mean ratings by
engineering degree (ME, IOE, CE, IEAE, ENE, ITE and EE) gender (male (M) and female (F)), stu-
dents’ enrollment status (non-repeater (NR) vs. repeater (R)) and academic year (20-21, 21-22, 22-23
and 23-24)

Soft skill Mean Mode Median ME IOE CE IEAE ENE ITE
Cl 6.3 6 6.25 6.5 6.46 6.42 6.36 6.34 6.25
c2 5.1 5 5.05 5.18 5.23 5.16 5.12 5.08 5.1
C3 59 6 5.85 6 5.98 5.96 5.92 5.9 5.8
El 5.86 6 5.82 59 5.88 5.87 5.87 5.82 5.82
E2 5.3 5 542 542 5.38 5.34 5.32 53 5.22
E3 6.2 6 6.18 6.42 6.38 6.28 6.24 6.22 6.15
E4 5 5 4.98 5.12 5.08 5.04 5.02 4.97 4.96
11 6.39 6 6.34 6.42 6.39 6.37 6.4 6.35 6.36
12 5.7 6 5.64 5.8 5.76 5.74 5.72 5.67 5.64
13 6.5 7 6.3 6.68 6.7 6.64 6.58 6.54 6.38
14 5.5 5 5.4 57 5.62 5.56 5.52 5.5 5.5
P1 6.7 7 5.24 6.71 6.68 6.12 6 6.00 5.92
P2 5.35 5 5.32 5.45 5.42 5.39 5.37 5.32 5.33
P3 6.8 7 6.7 6.88 6.84 6.83 6.81 6.76 6.78
R1 6.6 7 6.54 6.75 6.68 6.65 6.63 6.59 6.6
R2 6.48 7 6.46 6.58 6.55 6.52 6.5 6.46 6.48
R3 6.4 6 6.32 6.57 6.49 6.45 6.43 6.39 6.38
R4 6.65 7 6.62 6.7 6.67 6.65 6.63 6.59 6.58
T1 6.58 7 6.54 6.7 6.64 6.59 6.58 6.56 6.5
T2 52 5 5.15 54 5.32 5.28 523 5.18 5.16
T3 6 6 5.94 6.2 6.16 6.12 6.06 6.01 5.94
T4 6.28 6 6.24 6.34 6.3 6.28 6.29 6.24 6.26
T5 6.4 6 6.32 6.56 6.58 6.5 6.46 6.42 6.39
T6 5.39 5 5.28 55 5.6 5.45 5.42 5.38 5.36
T7 5.8 6 5.76 6.1 6.16 6.02 59 5.88 5.71
Total 6.02 6.03 5.91 6.14 6.12 6.05 6.02 5.98 5.94
Soft skill EE M F NR R 20-21 21-22 22-23 23-24
Cl 5.81 5.78 6.82 6.42 6.18 6 6.2 6.58 6.42
Cc2 4.81 5.74 4.46 5.28 4.92 4.95 5 5.18 5.27
C3 5.74 5.76 6.04 6.36 5.44 5.77 5.87 6 5.96
El 5.82 5.64 6.08 5.98 5.74 5.8 5.86 5.88 59
E2 5.12 5.61 4.99 5.45 5.15 5.06 5.28 5.39 5.47
E3 5.73 5.60 6.8 6.45 5.95 59 6.15 6.28 6.47
E4 4.78 5.60 4.4 5.35 4.65 4.92 4.99 5.02 5.07
I1 6.4 6.10 6.68 6.52 6.26 6.32 6.38 6.41 6.45
12 5.54 6.05 535 5.83 5.57 5.61 5.69 5.75 5.75
13 6.02 6.38 6.62 6.78 6.22 6.47 6.49 6.5 6.54
14 5.1 6 5 5.8 52 5.23 53 5.6 5.88
Pl 5.32 6.61 6.79 6.78 6.62 6.61 6.68 6.73 6.78

@ Springer



Education and Information Technologies

Table 2 (continued)

Soft skill EE M F NR R 20-21 21-22 22-23 23-24
P2 5.14 6.28 4.42 5.48 522 5.28 5.32 5.43 5.37
P3 6.66 6.8 6.8 6.8 6.8 6.7 6.76 6.8 6.94
R1 6.29 6.58 6.62 6.69 6.51 6.52 6.58 6.62 6.68
R2 6.25 6.54 6.42 6.53 6.43 6.41 6.44 6.55 6.52
R3 6.08 6.52 6.28 6.56 6.24 6.33 6.38 6.44 6.45
R4 6.67 6.54 6.76 6.72 6.58 6.59 6.64 6.67 6.7
T1 6.47 6.53 6.63 6.64 6.52 6.5 6.56 6.62 6.64
T2 4.81 5.97 443 5.37 5.03 5.15 52 5.25 52
T3 5.52 5.94 6.06 6.42 5.58 5.94 5.98 6.2 5.88
T4 6.21 5.95 6.61 6.36 6.2 6.24 6.27 6.3 6.31
T5 591 5.96 6.84 6.56 6.24 6.31 6.38 6.45 6.46
T6 5.01 5.93 4.85 5.49 5.29 5.34 5.36 5.41 5.45
T7 491 5.97 5.63 6 5.6 5.7 5.78 5.83 5.89
Total 5.68 6.1 5.94 6.18 5.85 591 5.98 6.08 6.1

020-21 @21-22 ©22-23 @23-24
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23-24
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Fig.2 Variation of the average percentage of soft skills ratings over the period studied

There is a clear trend towards higher ratings, which suggests a favorable per-
ception by students of the impact of the methodology on the development of their
soft skills. In order to explore the behavior of these high ratings, Fig. 3 shows the
variation of the percentage of soft skills that have obtained a highest rating (i.e.,
a rating of 6 or 7) by at least 60% of the students in the sample, disaggregated
by each of the engineering degrees studied. As can be seen, this percentage has
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Fig.3 Variation of the percentage of soft skills that have obtained a highest rating (6 or 7) by at least

60% of the students, disaggregated by each of the engineering degrees. No survey results were obtained
for ENE degree in the 2020-2021 academic year

eFemale ¢Male

Fig.4 Distribution of the average percentage of each rating as a function of gender

grown significantly over the academic years. This progress is especially notable
in several degrees, where the percentage has even doubled.

For a deeper understanding of the results, an analysis of the average percent-
age of each rating is shown as a function of the rest of the segmentation variables
considered: gender, students’ enrollment status and engineering degree. Figure 4
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Fig.5 Distribution of the average percentage of each rating as a function of students’ enrollment status
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Fig. 6 Measures of central tendency (mean, mode and median) for each engineering degree

shows the distribution of the average percentage of each rating as a function of
gender, while Fig. 5 shows it as a function of students’ enrollment status. Figure 6
shows the mean, mode and median for each of the engineering degrees included
in the study.
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Several ANOVA analyses were also performed to assess whether there are sta-
tistically significant differences in the mean rating depending on the academic year,
gender, students’ enrollment status and engineering degree. The null hypothesis (H)
states that there is no significant difference in the mean ratings among students of
different academic year, gender, students’ enrollment status or engineering degree,
while the alternative hypothesis (H,) states that there is a significant difference. As
an example, Fig. 7 shows the results of the ANOVA analysis, performed by using
the Microsoft Excel Analysis ToolPak add-in, for engineering degree, gender, stu-
dents’ enrollment status and academic year.

As can be seen in Fig. 7, the F-statistic, which compares inter-group variability
with intra-group variability, yields values considerably higher than the critical val-
ues in all cases and, consistent with this, the associated p-values are extremely low.
These results show that it is very unlikely that the differences between groups are
due to chance, which reinforces the hypothesis that there are statistically significant
differences in the ratings of soft skills between different groups for the four key vari-
ables studied.

Figure 8 shows the mean ratings for each of the soft skills, ranked from highest to
lowest rating, while Fig. 9 shows the average percentage of each rating for each of
the six skill categories evaluated (Problem solving and critical thinking (R), Com-
munication (C), Teamwork (T), Ethical perspective (E), Emotional intelligence (I),
Creative thinking (P)). These graphical representations make it possible to visualize
the students’ perception of the importance and development of each of the skills and
skill categories, clearly identifying those in which the methodology has a greater
overall impact.

After obtaining an overview of the ratings given by the students, we will begin
to show the results of the longitudinal study to further understand the data. This

ANALYSIS OF VARIANCE

(a) Engineering degree

Origin of variations Sum of squares  Degrees of freedom  Mean squares F p-value Critical value for F
Between groups 328.58 6 65.566 729.254479  1.010E-13 2.19369873
Within the groups 329.6594212 3728 0.089386302
Total 658.23 3734
(b) Gender

Origin of variations Sum of squares  Degrees of freedom  Mean squares F p-value Critical value for F
Between groups 12.02354502 1 12.02354502  56.62547828  1.009E-13 3.848956878
Within the groups 263.7195016 1242 0.212334542
Total 275.7430466 1243

(c) Students' enrollment status

Origin of variations Sum of squares  Degrees of freedom  Mean squares F p-value Critical value for F
Between groups 140.0772939 1 140.0772939  933.1582045 2.546E-153 3.848956878
Within the groups 186.4378389 1242 0.150110981
Total 326.5151328 1243

(d) Academic year

Origin of variations Sum of squares  Degrees of freedom  Mean squares F p-value Critical value for F
Between groups 77.40209944 3 25.80069981 119.105494 4.545E-72 2.6084855
Within the groups 538.085492 2484 0.216620568
Total 615.4875914 2487

Fig.7 ANOVA analysis performed for (a) engineering degree, b gender, ¢ students’ enrollment status
and (d) academic year
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Fig. 8 Mean ratings for each of the soft skills, ranked from highest to lowest rating. The horizontal line
indicates the mean rating of all soft skills for the period considered
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Fig.9 Average percentage of each rating for each of the six skill categories evaluated (Problem solving
and critical thinking (R), Communication (C), Teamwork (T), Ethical perspective (E), Emotional intel-
ligence (I), Creative thinking (P))

analysis will allow to explore the variation of the ratings over time and also as a
function of the other key variables. Figures 10 and 11 show the starting point of
the longitudinal analysis, offering an initial perspective about the variation of the
average percentage of each rating as a function of gender (Fig. 10) and students’
enrollment status (Fig. 11).
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Fig. 10 Variation of the average percentage of each rating as a function of gender
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Fig. 11 Variation of the average percentage of each rating as a function of students’ enrollment status

Figure 12 uses a radial diagram to illustrate, in a compact way, the variation, over
the period studied, of the mean rating for each of the engineering degrees.

Figures 13 and 14 further develop the longitudinal analysis. Figure 13 shows
the variation, over the period studied, of the ranking of the mean ratings that stu-
dents have given to the impact of the educational methodology on the development
of each of the soft skills. On the other hand, Fig. 14 shows the variation, over the
period studied, of the mean rating for each of the skill categories.

With the aim of identifying which soft skills have undergone a more significant
change or evolution in the students’ perception over time, the percentage variation
between the mean ratings of the first and last year for each soft skill was calculated.
The formula used is shown in Eq. (1).

(Mean Rating Academic Year 23 /24) — (Mean Rating Academic Year 20/21)

10
(Mean Rating Academic Year 20/21)

ey
The results are graphically presented in Fig. 15, which shows the percentage
variation of the mean ratings for each soft skill, ranked from the greatest to the

(=]

Percentage variation =
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Fig. 12 Variation, over the period studied, of the mean rating for each of the engineering degrees. No
survey results were obtained for ENE degree in the 2020-2021 academic year

smallest change. Figure 16 extends the previous information, showing the per-
centage variation of the mean ratings of each soft skill, disaggregating the results
by gender and students’ enrollment status. This segmentation makes it possible
to identify possible disparities in the perception of students as a function of these
variables.

Figure 17 highlights the difference in rating as a function of the students’ enroll-
ment status. Specifically, it shows the variation over the four academic years in the
mean ratings of each of the skill categories for repeat and non-repeat students.

3.2 RQ2: Relationship between academic performance and soft skills
development

3.2.1 Pearson’s correlation coefficient

Pearson’s correlation coefficient, r, developed by Karl Pearson in 1895 (Lee
Rodgers & Nicewander, 1988), is a dimensionless statistical measure that allows
quantifying the strength and direction of the linear relationship between two
quantitative variables. Its mathematical formula is shown in Eq. (2), where r is
tge Pearson Correlation Coefficient, X;/Y; are the values of the variable X/Y, and X
/Y are their respective means.
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Fig. 13 Variation, over the four academic years of the ranking of the mean ratings for each of the soft
skills
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The value of r ranges from —1 to+ 1. The magnitude of this value indicates the
strength of the linear relationship between the variables. In this sense, a correlation
of +1 is as strong as —1: in the first case there is a perfect positive linear relationship
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Fig. 14 Variation, over the period studied, of the mean rating for each of the skill categories
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Fig. 15 Percentage variation of the mean ratings for each soft skill, ranked from the greatest to the small-
est change

while in the second case this relationship is perfect but negative. On the contrary,
a value of O indicates that the variables are not linearly correlated (Benesty et al.,
2009); i.e., there is no linear relationship between the variables of interest, although
there may be some other type of dependence or association.

Using the open-source programming language R (R Core Team, 2021), consider-
ing the mark in the ordinary exam as the dependent variable, and the 25 soft skills
analyzed as independent variables, the Pearson’s correlation coefficient, r, was cal-
culated for each soft skill. Table 3 shows the r value of the eight independent vari-
ables that have the greatest influence on the final mark.
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Fig. 17 Variation over the four academic years in the mean ratings of each of the six skill categories for
repeat (column chart) and non-repeat students (line chart)
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3.2.2 Linear regression model

To further explore the relationship between academic performance and soft skills, a
linear regression model was developed using the partial least squares method (Abdi,
2003). This allows finding the values of the coefficients of the linear regression
equation that best describe the relationship between the variables (Eq. (3)):

Y=0+p-Xi+P-Xo+ 4P, X, +¢ (3)

where:
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Table 3 Pearson’s correlation .
Soft skill

coefficients (r) of the ot sk i

independent variables (soft Efficient use of ICT (P3) 0.68

skills) with greater influence in .

the dependent variable Problem solving (R1) 0.56
Cooperative work (T1) 0.54
Communication skills (C1) 0.28
Organization and planning (T7) 0.27
Leadership (T2) 0.25
Respect (E2) 0.24
Positive attitude (I3) 0.23

Y Response or dependent variable; in this case, the academic performance
achieved by the student in the exam of the ordinary call.

B, Constant coefficient.

pB; Beta coefficients that represent the influence of each independent variable (X))
on the dependent variable (7).

X. Independent variables or predictors, i.e., the rating given by the student for each
of the soft skills analyzed in this study.

e  Error term.

The regression coefficients f; (estimated values) indicate the individual influ-
ence of each independent variable on the dependent variable, i.e., how much the
latter changes on average for each unit of change in the corresponding independ-
ent variable. The magnitude of the absolute value of fi reflects the strength of the
relationship, while the sign indicates the direction of the relationship: a positive
value indicates that a higher soft skill rating is associated with higher academic
performance, while a negative value indicates the opposite. On the other hand,
each regression coefficient has a p-value associated with it that helps to determine
whether the observed effect is statistically significant and, therefore, not due to
chance. If this value is less than the established significance level (in this case,
0.05), the null hypothesis that there is no relationship between the variables is
rejected.

In this study, to select the most relevant explanatory variables in the multiple lin-
ear regression model, we used the stepwise method (Kokaly & Clark, 1999), which
is based on the gradual incorporation of regressors (X;) into the regression equation,
considering both their logical relevance and their statistical significance. The final
purpose is to obtain a model with a reduced set of variables that accurately explains
the relationship between soft skills and academic performance, avoiding overloading
the model with irrelevant or redundant variables.
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Table 4 shows the results of the regression analysis by considering the final mark
in the ordinary exam as the dependent variable. As can be seen, the table includes
the estimated regression coefficients f3; and the associated p-values for each of the
soft skills considered in the study.

3.2.3 Power Bl tool

To supplement the results obtained in the linear regression and in the analysis by
means of Pearson’s correlation coefficient, and to strengthen the understanding of
the relationship between soft skills and academic performance (mark obtained in the
ordinary exam), Power BI key influencers visualization was used to explore how the
soft skill ratings, and in particular the highest soft skill ratings (6 and 7), influence
the achievement of a mark of 5 or above (pass mark) in the ordinary exam.

As can be seen in Fig. 18, Effective use of ICT (P3) emerges as the main factor
that contributes to achieving a pass mark. Specifically, 87.71% of students who rated
the soft skill Effective use of ICT (P3) highly (6 or 7) passed the ordinary exam,

Table 4 Results of the linear

. R Soft skill B Standard error p-value

regression, considering as

dependent variable the final Efficient use of ICT (P3) 0.075 0.001947864  1.02E-05

mark in the ordinary exam .

and soft skills as independent Problem solving (R1) 0.072 0.001894748  1.10E-05

variables (sample size is 622 Cooperative work (T1) 0.069 0.000368974  1.03E-05

students) Leadership (T2) 0.065 0.001945678  2.86E-05
Positive attitude (13) 0.062 0.004258795  5.60E-05
Communication skills (C1) 0.058 0.001315246  1.45E-05
Pressure tolerance (R4) 0.057 0.000362546  2.70E-05
Proactivity (P2) 0.055 0.002839879  3.90E-05
Resilience (12) 0.05 0.005628379  3.90E-05
Perseverance (I1) 0.047 0.001524569  4.48E-05
Delegation skills (T3) 0.042 0.002854679  1.89E-05
Organization and planning (T7) 0.037 0.001527812  2.60E-05
Listening skills (C3) 0.036 0.002584157  1.20E-05
Respect (E2) 0.03  0.003839846  3.60E-05
Negotiation skills (T4) 0.024 0.002548745  4.36E-05
Solidarity (E3) 0.024 0.001626341  5.04E-05
Responsibility (T5) 0.023 0.002541123  1.48E-05
Adaptability (T6) 0.02 0.003945879  3.85E-05
Assertiveness (C2) 0.02 0.004868741  2.80E-06
Empathy (14) 0.018 0.001415085  6.08E-05
Honesty (E1) 0.015 0.002846789  3.98E-05
Creativity (P1) 0.014 0.002615678  1.80E-05
Analysis and synthesis (R2) 0.012 0.004796547  8.40E-05
Critical thinking (R3) 0.006 0.003649754  4.28E-05
Spirit of service (E4) 0.003 0.001924724  4.76E-05
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Fig. 18 Effective use of ICT (P3) is the main factor that contributes to achieving a pass mark: 87.71%
of students who rated the soft skill Effective use of ICT (P3) highly (6 or 7) passed the ordinary exam,
while this percentage drops to an average of 41.18% for the rest of the soft skills

while this percentage drops to an average of 41.18% for the rest of the soft skills
that the software considers as influencers (excluding Effective use of ICT (P3)).
Consequently, there is a 2.13 (=87.71/41.18) times higher probability, with respect
to the average excluding Effective use of ICT (P3), that students will pass if they
have rated Effective use of ICT (P3) highly (6 or 7). Figure 18 also shows that the
results are consistent with those obtained in the linear regression and in the analysis
by means of Pearson’s correlation coefficient, where the three soft skills with the
highest correlation with academic performance were also Efficient use of ICT (P3),
Problem solving (R1) and Cooperative work (T1).

4 Discussion

The results of this study show that students perceive that the teaching methodology
used has a positive influence on the development of their soft skills (RQ1), influence
discussed in detail in Section 4.1. However, some differences are also observed in
the perception of students depending on the academic year, gender, students’ enroll-
ment status and the engineering degree in which the subject is taught (Sections 4.2,
4.3, 4.4, and 4.5). The study also shows that ICT tools act as a driving force in the
development of soft skills, promoting their acquisition and application in several
scenarios (Section 4.6). On the other hand, a positive correlation has been found
between the development of soft skills and academic performance (RQ2), suggest-
ing that the acquisition of these skills can contribute significantly to improving aca-
demic outcomes, as detailed in Section 4.7. Therefore, the results of the study allow
adequately addressing the RQ raised.
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Finally, the discussion is completed by highlighting the need for continuous
improvement and adaptation of the methodology (Section 4.8), identifying the
strengths (Section 4.9) and limitations (Section 4.10) of the study, and raising some
implications and educational recommendations that emerge from it (Section 4.11).

4.1 Positive students’ perception about the impact of methodology on soft skills

Analysis of the surveys reveals clear evidence of the positive students’ perception
about the degree to which the methodology used has allowed them to develop their
soft skills. These results are consistent with those of previous studies that show that
the implementation of educational methodologies, such as FL, cooperative work or
gamification, improves the development of soft skills by students (Barhoumi, 2023;
Birgili et al., 2021; Bosch-Farré et al., 2024; Jamila, 2020; Khlaisang & Teo, 2024;
McGowan et al., 2023; Mohamed-Amar & Mohamed-Amar, 2024; Sharma et al.,
2023). Furthermore, the success achieved by the proposed methodology can be
attributed to its integrated approach, developed through the transversal and effec-
tive use of ICT. This fact shows that, since the development of soft skills is a highly
complex process in which multiple factors interact, integrated methodologies that
combine multiple approaches can lead to good results when addressing the develop-
ment of soft skills (Betti et al., 2022).

The overall mean rating is just above 6 (Fig. 8), with a notable variation among
the different skills evaluated, ranging from 5.0 for the Spirit of service (E4) to 6.8
for the Effective use of ICT (P3). This wide range in the ratings shows the variety of
soft skills addressed and the subjective nature of the students’ individual perception
about their own development.

A more in-depth analysis of the soft skills shows that the mean and median are
very close to each other (Fig. 6), although the mean tends to be slightly higher than
the median, indicating a slight positive skewness. This suggests that most ratings are
clustered in the medium-high range, reflecting a positive perception of the impact of
the methodology on the development of the soft skills. In fact, an examination of the
percentages reveals a distribution of ratings that is clearly skewed towards the most
positive evaluations in most soft skills (Figs. 2 and 3). The highest ratings are highly
clustered, with 61% if only the two highest ratings (6 and 7) are considered and 85%
if the three highest ratings (5 to 7) are included (these percentages of 61% and 85%
are average percentages for the four academic years under study).

The students think that, thanks to the methodology used, they have been able
to develop to a greater extent skills related to problem solving and creative think-
ing. Specifically, at the top of the ranking (Fig. 8) we find “Effective use of ICT
(P3)” (6.8), followed by “Creativity (P1)” (6.7), “Pressure tolerance (R4)” (6.65),
“Problem solving (R1)” (6.6), “Cooperative work (T1)” (6.58) and “Positive attitude
(I3)” (6.5). However, the contribution of the methodology seems to be lower in other
skills such as “Spirit of service (E4)” (5.0), “Assertiveness (C2)” (5.1) and “Leader-
ship (T2)” (5.2), so more emphasis should be placed on these interpersonal skills.

It is noteworthy that the skill categories related to communication and teamwork,
despite the fact that they are fostered in the classroom through specific activities,
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obtain lower ratings than expected (Fig. 9). Although their overall ratings are posi-
tive, they do not reach the level expected for the educational approach implemented.
A possible explanation for this fact could lie in the low participation of repeat stu-
dents, whose behavior could be skewing the ratings downward.

On the other hand, ANOVA analysis revealed significant differences in the rat-
ings of soft skills as a function of academic year, gender, students’ enrollment status
(Fig. 7) and engineering degree. These findings suggest that the methodology may
have a differential impact on different groups of students, which requires further
analysis to better understand the underlying reasons.

4.2 Longitudinal analysis

The students’ perception of the effectiveness of the methodology in developing their
soft skills shows a positive trend over the academic years studied, as evidenced by
the gradual increase in the mean rating and the percentage of high ratings, as well as
the decrease in the percentage associated with low ratings (Figs. 2 and 3).

Specifically, the mean rating has risen from 5.91 in the first academic year
(2020-2021) to 6.10 in the last academic year (2023-2024). The percentage of the
highest ratings (6 and 7) has risen from 56 to 67%, and when considering ratings
from 5 to 7, the percentage has increased from 82 to 89% (Fig. 2). The lowest rat-
ings (1 and 2) have been decreasing over time, although with some fluctuations in
certain years (Fig. 2). This positive variation in ratings by students suggests that the
methodology, due to continuous improvement, has become more effective in helping
students develop their soft skills.

The analysis by skills reveals a heterogeneous scenario, with some skills con-
sistently standing out as the best rated (Fig. 13). Creativity, problem-solving skills,
pressure tolerance and effective use of ICT are found within this group, suggesting
that the methodology has a positive impact on the development of these skills. On
the other hand, competencies such as empathy, respect, solidarity and active listen-
ing have undergone a remarkable progression over time, demonstrating the positive
effect of the improvement actions implemented. As an example of this progression,
Fig. 19 shows the variation in the percentages of each rating over the study period
for the soft skill Empathy (I4); during the last academic year 70% of the students
rated this soft skill with one of the two highest ratings (6 and 7), while in the first
academic year this percentage was 40%.

The analysis by skill categories (Figs. 13 and 17) also reveals a generalized trend
towards improvement. As noteworthy aspects, the greatest improvement was in the
Communication category (C), which shows a significant increase in the mean rating
of 0.45 points (above 8%), allowing it to leave the last place. Problem solving and
critical thinking (R) has experienced the second largest increase, 0.33 points (above
5%), which allows it to consolidate its position in first place. In contrast, Creative
thinking (P), despite maintaining its position as the second highest-rated category
in all the academic years, has barely improved its rating over these academic years.

These results suggest that the methodology and continuous improvement actions
are effectively contributing to the development of soft skills in students, such as
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Fig. 19 Variation in the percentages of each rating over the study period for the soft skill Empathy (I14)

the effective use of ICT, rigorous analysis of problems, the critical thinking nec-
essary for their resolution, creativity and cooperative work. But these results also
encourage further reflection on the need to reinforce teaching and learning strategies
focused on the development of the lowest rated soft skills. This is the case, for exam-
ple, of leadership, respect and proactivity, fundamental skills required for success in
the business world and in life in general.

4.3 Effect of gender on ratings provided by the students

The methodology is positively rated by both genders, with very similar mean rat-
ings: 6.1 for males and 5.94 for females. This sameness is also observed in the
percentage of higher ratings (6 and 7), which reaches 59% for males and 62% for
females, indicating a generalized acceptance of the methodology regardless of the
gender of the students.

On the other hand, the ratings of the methodology have shown an upward trend
over the academic years, both in males and females (Fig. 10). However, it should be
noted that the female ratings show greater variability over the years, since the ratings
given by females have increased at a higher rate than those given by males. This dif-
ference reflects a progressive improvement in female perception of the methodology.

In the first academic year, the mean ratings given by males were considerably
higher than those given by females. However, this difference has gradually narrowed
in subsequent academic years, evidencing a trend towards more similar ratings by
both genders (Fig. 10). In fact, in the last academic year, the mean ratings given
by females have surpassed those given by males. This trend is also reflected in the
percentage of higher ratings (6 and 7), which experienced a notable increase for both
genders: from 57 to 64% for males and from 55 to 70% for females.
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The results (Fig. 10) reveal an interesting dynamic in the differences between
males and females in terms of skill categories. While in the first two academic years,
male ratings exceeded those of females in all areas, from the third academic year
onwards, a reversal of this trend is observed in the skill categories of Communi-
cation (C), Creative thinking (P), Problem solving (R) and Teamwork (T). These
skill categories are closely related to classroom activities, which may mean that the
attendance and participation of females has been increasing compared to that of
males.

In contrast, in the skill categories of Ethical perspective (E) and Emotional intel-
ligence (I), females give lower ratings than males over all academic years. While
these differences have remained stable, it is important to highlight the persistent
gender gap in these skill categories, suggesting the need for further analysis of the
factors that may be contributing to this difference.

4.4 Effect of students’ enrollment status on ratings

Non-repeat students perceive the methodology to be more effective in developing
their soft skills to a greater extent than repeat students. This difference in rating can
be clearly seen when comparing the mean rating: while non-repeat students rated
the impact with a 6.18, repeat students only gave a 5.85 rating. It is also seen in the
shape of the distribution of ratings, which shows a pronounced skewness towards
high ratings for non-repeat students, while the distribution of repeaters is closer to
a normal curve (Fig. 5). Finally, the percentage of the highest ratings (6 and 7) con-
firms this difference, with a value for non-repeaters (59%) significantly higher than
for repeaters (30%).

It is noteworthy that the gap in the perception of the effectiveness of the method-
ology between non-repeat and repeat students widens over the academic years. For
example, the percentage of the highest ratings (6 and 7) for non-repeaters increases
significantly from 64% in the first academic year under study (2020-21) to 83% in
the last academic year under study (Fig. 11). In contrast, this increase is markedly
lower for repeaters (from 26% in the first academic year to 29% in the last academic
year). This disparity in ratings suggests that the methodology is less effective for the
development of soft skills in repeat students. Their lower attendance in face-to-face
classes limits their participation in classroom activities, which could be a determin-
ing factor in this difference in perception.

As expected, the gap in ratings of skills between non-repeat and repeat students
is evident in all skill categories (Fig. 17). However, it is worth noting that there is an
improvement over time in repeaters’ ratings in almost all categories, with the excep-
tion of Problem solving (R). In the case of non-repeat students, the improvement is
very significant precisely in this skill category, as well as in Communication (C) and
Ethical perspective (E); in the rest, there is no improvement and even a slight drop.

Undoubtedly, the lower participation in face-to-face classes by repeat students is
a determining factor in the difference in perception of the effectiveness of the meth-
odology. Not attending class limits their participation in the activities programmed
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in the classroom, which hinders the development of soft skills in comparison with
non-repeat students, who tend to attend class more regularly.

4.5 Effect of engineering degree

The overall perception of the methodology among engineering students is positive,
irrespective of their degree program (Fig. 6). Most students give high ratings in all
degrees, indicating that they perceive the methodology as an effective instrument for
developing their soft skills. Except for the degree in EE, the rest of the degrees give
a mean rating higher than or very close to 6.

Nevertheless, while the overall trend is positive, there are some variations in stu-
dents’ perceptions among the different engineering degrees. For example, students
of ME and IOE degrees tend to give slightly higher ratings compared to the rest of
the engineering degrees. Studies are needed to help understand these differences, as
they could be due to various causes: the affinity of the methodology with the skills
inherent to these degrees, the expectations and previous experiences of the students,
the characteristics of the teaching staff, etc.

Although there are differences among engineering degrees, there is a certain con-
sistency in regard to the highest-rated soft skills. Efficient use of ICT (P3), Problem
solving (R1), Cooperative work (T1), etc. are consistently rated highly throughout
all engineering degrees and academic years. This suggests that the methodology
may be particularly effective in promoting these fundamental soft skills, which are
highly valued in the professional field of engineering.

In contrast, soft skills such as the Spirit of service (E4), Assertiveness (C2) or
Leadership (T2), among others, receive the lowest ratings in all engineering degrees.
This fact could be related to the nature of the tasks and activities performed in the
classroom, which tend to focus on the development of cognitive and technical skills,
leaving less time for developing soft skills. It is particularly noteworthy that Leader-
ship (T2), a fundamental skill for professional success in engineering, is among the
least valued soft skills. This finding encourages us to reflect on the need to design
and implement specific strategies and actions to foster the development of this Lead-
ership soft skill in students.

4.6 Role of ICT as a soft skill and its integration into the educational
methodology

The study shows the close interrelationship among ICT, learning and development
of soft skills. Due to the implementation of a methodology that combines different
pedagogical approaches and a wide range of digital tools, it has been possible to
foster meaningful learning and the active development of numerous soft skills. But
this integration of ICT into the methodology goes beyond the simple use of digital
tools. These tools have become pedagogical mediators that have allowed students to
personalize their learning, giving them the ability to autonomously explore concepts
at their own pace and to self-assess the level of learning acquired. In addition, these
digital tools have also helped to stimulate creativity and critical thinking, to foster
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analytical skills and decision-making, to develop problem solving, collaboration
among students, etc., this is the case, for example, of the tools used in the resolution
of laboratory challenges.

It is noteworthy the fundamental role played by gamification tools in improving
students’ motivation. By transforming learning into a playful activity, participation
has been promoted and a more attractive learning environment has been developed.

On the other hand, it is important to highlight that the effective use of ICT (i)
has become the soft skill most highly rated by students, in terms of their perception
about the degree to which the methodology employed has allowed them to develop
a specific soft skill (Fig. 8), and (ii) contributes the most to academic performance
(Table 3, Table 4 and Fig. 18). By working with multiple digital tools and platforms,
students have been acquiring digital competencies essential for their academic and
professional future. This is reflected in the fact that students perceive effective use of
ICT as the competence they have developed the most.

Therefore, the results of the study suggest that the integration of ICT in an inno-
vative educational model has a significant impact on the development of soft skills,
especially with regard to digital competencies. Therefore, these findings support the
need to continue exploring and promoting the pedagogical use of ICT in education.

4.7 Relationship between soft skills development and academic performance

In relation to the RQ2, the results of the linear regression analysis (Table 4) show
that a large number of independent variables (predictors) have statistically signifi-
cant estimated coefficients, as evidenced by their p-values, which are well below the
established significance level (0.05). This suggests that these variables maintain a
statistically significant association with the academic performance of the students.
Furthermore, the linear regression analysis has a coefficient of determination R? of
0.9682, which shows an excellent goodness of fit and confirms its ability to accu-
rately estimate the values of the dependent variable, in this case, the final mark of
the ordinary exam. These results are aligned with those of Keng (2023), which show
that soft skills are significantly associated with students’ marks.

Within the set of independent variables analyzed, there are notable differences
in their impact on students’ academic performance. Some soft skills have signifi-
cantly higher estimated coefficients than others, indicating a more pronounced effect
on academic performance. It should be noted that the positive coefficients reflect a
direct association between the independent variable and academic performance, i.e.
an increase in the value of the independent variable is associated with an improve-
ment in academic performance.

According to the linear regression analysis (Table 4), the soft skills that have the
greatest influence on students’ academic performance are the Effective use of ICT
(P3) (#=0.075), the ability to solve problems efficiently (R1) (#=0.072), Cooper-
ative work (T1) (#=0.069), Leadership (T2) (#=0.065) and Positive attitude (I3)
(#=0.062). These soft skills, together with others such as Communication skills
(C1), Pressure tolerance (R4), Proactivity (P2) or Resilience (I12), stand out as criti-
cal factors for academic success, as suggested by the results of the study.
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These results are consistent with those obtained in the analysis with Power BI
(Fig. 18) and when calculating the Pearson correlation coefficient, which showed
(Table 3) that the soft skills with the strongest correlation with the mark in the
ordinary exam were the Efficient use of ICT (P3) (r=0.68), Problem solving
(R1) (r=0.56), Cooperative work (T1) (r=0.54) and Communication skills (C1)
(r=0.28). This agreement among the three analyses reinforces the hypothesis that
suggests that these soft skills are key factors that positively influence the academic
performance of engineering students. In addition, these results can contribute to the
insights provided by previous studies that, by using a similar approach, aim to assess
students’ perceptions of the importance of soft skills for academic performance and
career development (Ngo, 2024).

4.8 The importance of continuous improvement and adaptation

This study also reveals that adaptation and continuous improvement are crucial
aspects for improving results and achieving educational goals. The methodology
used has shown a positive impact on the development of soft skills in engineering
students, and its effectiveness has improved over time, precisely due to this con-
tinuous improvement and adaptation to the specific needs of the students. However,
there are still interesting actions to be taken in this respect.

Perceptions regarding the methodology and its impact on soft skills development
vary according to academic year, gender, students’ enrollment status and engineer-
ing degree. This fact suggests the need for an adaptive approach that considers the
specific needs of each group in order to adjust strategies. For example, differentiated
activities or resources could be implemented to reinforce the development of soft
skills in students who value these skills less or to increase the participation of repeat
students.

Indeed, the active participation of all students, especially repeaters, is essential to
improve the impact of the methodology. In this sense, activities can be implemented
to increase the motivation and engagement of all students, such as further diversi-
fying activities, using more visual and interactive teaching resources, or providing
individualized support.

The study identifies soft skills that have a greater influence on academic perfor-
mance, such as Efficient use of ICT (P3), Problem solving (R1) or Cooperative work
(T1). Focusing on the development of these skills through educational methodology
can have a more significant impact on learning outcomes. Obviously, it is also nec-
essary to incorporate specific strategies to foster the development of those soft skills
that are less valued.

On the other hand, continuous improvement requires a process of constant moni-
toring and assessment. Different tools, such as surveys, interviews or data analysis,
can be used to collect information about students’ perceptions, soft skills develop-
ment and academic performance. This information will allow identifying areas for
improvement and making adjustments to the methodology in order to optimize its
results.
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4.9 Strengths and positive aspects of the study

The study is based on a sound and exhaustive methodology that combines different
research techniques to obtain a comprehensive analysis of the impact of the method-
ology on the development of students’ soft skills. The use of surveys allows the col-
lection of quantitative data on students’ perceptions, while statistical analysis facili-
tates the processing and interpretation of these data. The graphical representation of
the data not only facilitates the understanding of the results, but also enhances the
identification of patterns and trends that might go unnoticed in a purely numerical
analysis.

The longitudinal design of the study allows observing the variation in students’
perceptions over time, which provides key information about the effectiveness of
the methodology over time. This longitudinal perspective is particularly relevant for
assessing the sustained impact of the methodology on students’ soft skills develop-
ment, as it allows going beyond a one-time evaluation and capturing changes that
occur over a longer period of time.

Another strength is that the study goes beyond analyzing a limited set of soft
skills and covers a wide range of soft skills relevant to the personal and professional
development of engineering students. This breadth of the study allows for a more
comprehensive view of the impact of the methodology on students’ comprehensive
development.

Furthermore, the study does not merely provide general results, but deepens the
analysis by identifying differences in the perception of the methodology as a func-
tion of academic year, gender, students’ enrollment status and engineering degree.
This detailed information allows to better understand the specific needs of different
groups of students and to adapt the methodology accordingly.

On the other hand, the study not only identifies the soft skills that are most influ-
enced by the methodology, but also highlights those that have the greatest impact on
academic performance. This information is crucial to understand which soft skills
are most relevant for success in this subject and to focus educational efforts on their
development.

The study does not simply present positive results, but also recognizes the need
for continuous improvement of the methodology. This proactive attitude towards
improvement demonstrates the authors’ commitment to the development of effective
educational strategies for the promotion of soft skills in engineering education.

Finally, the study can contribute to raising awareness of the importance of soft
skills development in engineering education among teachers, university managers,
politicians, etc. By demonstrating the positive impact of soft skills on academic per-
formance, the study can encourage the integration of soft skills development into
teaching projects and educational programs.

4.10 Limitations and biases of the study

The study has some limitations and biases that must be considered when interpreting
its results. It should be noted that the study was conducted in a specific context, with
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a sample of engineering students from a single university, the UVa, so the results
cannot be generalized to other populations, i.e. other degrees, other universities or
even other countries.

On the other hand, while the study is based on students’ perceptions of the impact
of the methodology on the development of their soft skills, it is important to con-
sider that this may be subject to certain biases. For example, students may tend to
overestimate or underestimate their own skills, or their responses may be influenced
by factors external to the study, such as their personal motivation, their relationship
with the teacher, peer pressure, or even the mood of the day on which they com-
pleted the survey.

In this regard, other variables that could influence students’ soft skills develop-
ment and academic performance were not taken into account. For example, students’
socio-economic status, prior academic history and exposure to previous educational
experiences were not monitored.

Furthermore, while the sample size is considerable, it may not be fully repre-
sentative of the entire population of students in the different engineering degrees.
If the students who participated in the surveys are those more likely to have a posi-
tive view of the methodology or to be more motivated to develop their soft skills,
the results could be biased. An overall positive perception of the methodology
could influence individual ratings for soft skills (halo effect), biasing the responses
towards higher ratings.

In addition, the relationship between soft skills development and academic per-
formance is complex and multifactorial. Although the study provides evidence of
a positive association, it does not establish causality. Therefore, further research is
needed to better understand the mechanisms underlying this relationship.

In summary, and despite these limitations and biases, the study gives valuable
information about the potential of the methodology to promote the development of
soft skills in industrial engineering students. It also identifies the need for future
research that considers the aforementioned limitations and expands the sample to
more diverse populations in order to obtain more generalizable conclusions.

4.11 Educational implications and recommendations

The study offers valuable implications for engineering education, highlighting the
importance of a holistic approach that fosters the development of both academic and
socio-emotional skills of students.

Firstly, it is confirmed that the evaluated methodology has a positive impact on
the development of engineering students’ soft skills, which in turn leads to improved
academic performance. These soft skills, increasingly in demand by employers, are
key to the professional success of engineers.

The results show that the combined use of active methodologies such as FL,
gamification and cooperative work can create a dynamic and stimulating learning
environment that not only favours the development of soft skills and academic per-
formance, but also prepares students to face the challenges of today’s world in a col-
laborative and creative way.
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In this regard, the incorporation of the methodology in teaching projects and
educational programs can contribute to the education of professionals who are
better prepared for today’s challenges. In order to achieve an effective implemen-
tation of the methodology, it is important that teachers receive adequate training
to apply the methodology effectively and adapt teaching to the needs of students.

The results also suggest that academic performance is not only limited to
technical knowledge or hard skills; soft skills also play a crucial role in student
achievement. Therefore, engineering education should adopt a holistic approach
that addresses both the academic and socio-emotional development of students.

On the other hand, the study shows a significant positive correlation between
the appropriate use of ICT and students’ academic performance. This underlines
the need to incorporate technological tools and resources in a creative and peda-
gogical way to enhance their impact on learning and to prepare students for an
increasingly digitized and interconnected world.

It is worth noting that the perception of the effectiveness of the methodology
has improved over time, reflecting a process of continuous improvement. It is
essential that teachers, departments and educational institutions establish moni-
toring and evaluation mechanisms to identify areas for improvement and make
appropriate adjustments in the implementation of teaching methodologies.

In this process of continuous improvement, it is important not to forget those
soft skills that are most in demand by companies, in order to develop specific
programs to work on them. Therefore, it is important to establish communication
channels with companies to know the demands of the labour market and adapt the
training of students accordingly.

The results of the study show that the perception of the methodology varies
according to the academic year, gender, students’ enrollment status and engineer-
ing degree. This suggests the need for an adaptive approach that considers the
specific needs of each group of students. It is necessary, whenever possible, to
design and implement differentiated strategies to address the diversity of students
and amplify the impact of the methodology.

On the other hand, there are skills for which the methodology is more effec-
tive, but there are others for which it is not so effective. Therefore, special atten-
tion should be paid to the development of the latter skills through specific activi-
ties, feedback and the creation of a collaborative learning environment.

The study also shows that the active participation of all students is crucial to
the success of the methodology. Strategies must be implemented to encourage the
engagement of all students, especially those who have difficulties in participating
in learning activities. This implies that different active learning techniques may
be needed, depending on what hard and soft skills are sought to be developed in
students or what educational goals are desired to be achieved.

Classroom activities are a distinct advantage of face-to-face universities over
online institutions. We must be able to strategically leverage this competitive
advantage using active methodologies, such as the one evaluated in this study,
to enhance the development of soft skills and the academic performance of engi-
neering students.
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5 Conclusions

This work describes a study that addresses a RQ1, i.e., What is the students’ percep-
tion about the degree to which the methodology used has allowed them to develop
their soft skills? The study also addresses a RQ2, i.e., What is the relationship
between the development of soft skills and academic performance (hard skills)? The
results obtained in the study allow adequately addressing both RQs raised.

The results show a positive effect of the methodology in relation to the aforemen-
tioned RQ. It has been found that not only students perceive that this methodology
effectively fosters the development of many soft skills, but that these soft skills also
contribute to a significant improvement in the academic performance of students,
demonstrating its usefulness as a tool for the comprehensive development of stu-
dents, which, on the one hand, shows that the promotion of soft skills is an essential
investment that not only enriches the educational experience of industrial engineer-
ing students, but also provides them with a sound and holistic training to success-
fully face the professional challenges of the future, and, on the other hand, contrib-
utes to underpinning the insights from previous works.

In addition, the study highlights the importance of several key aspects for the suc-
cess of the educational methodology:

e The use of different active methodologies as pedagogical tools transforms engi-
neering education and contributes to the development of well-rounded profes-
sionals.

e The appropriate incorporation of ICT in the educational process plays a funda-
mental role in learning and in the development of soft skills.

e It is crucial to adapt teaching to the specific needs of each group of students
through differentiated strategies, considering the multiple influencing factors.

e The active participation of all students in learning activities is essential for the
success of the methodology. Therefore, specific strategies should be imple-
mented to encourage such participation.

¢ Monitoring and continuous improvement of the methodology are key elements in
achieving more efficient and effective engineering education. This improvement
process ensures the sustainability of the benefits of the methodology over time
and overcomes challenges that may arise in its implementation.

Appendix: Voluntary survey administered to students
In the following survey, students were asked to rate to what degree they considered
that they had developed each of the mentioned soft skills as a result of the educa-

tional methodology employed in the third thematic block, using a scale of 1 to 7,
where 1 means a minimum development and 7 a maximum development.
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Soft skill

Problem solving
Analysis and synthesis
Critical thinking
Pressure tolerance
Communication skills
Assertiveness
Listening skills
Cooperative work
Leadership
Delegation skills
Negotiation skills
Responsibility
Adaptability
Organization and planning
Honesty

Respect

Solidarity

Spirit of service
Perseverance
Resilience

Positive attitude
Empathy

Creativity

Proactivity

Efficient use of ICT

Funding Open Access funding provided thanks to the CRUE-CSIC agreement with Springer Nature. The
authors received no financial support for the research, authorship and/or publication of this article.

Data Availability The data that support the findings of this study are not publicly available.

Declarations

Competing Interests The authors declare that they have no competing interests.

Open Access This article is licensed under a Creative Commons Attribution 4.0 International License,
which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source, provide a link to the Creative
Commons licence, and indicate if changes were made. The images or other third party material in this
article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line
to the material. If material is not included in the article’s Creative Commons licence and your intended
use is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain permis-
sion directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/

licenses/by/4.0/.

@ Springer


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

Education and Information Technologies

References

Abdi, H. (2003). Partial least squares regression (PLS Regression). Encyclopedia for Research Methods
for the Social Sciences, 6(4), 792-795.

Afzal, S., & Masroor, L. (2019). Flipped classroom model for teaching undergraduate students in radiol-
ogy. Journal of the College of Physicians and Surgeons Pakistan, 29(11), 1083-1086. https://doi.
org/10.29271/jcpsp.2019.11.1083

Aksoy, B., & Pasli Gurdogan, E. (2022). Examining effects of the flipped classroom approach on moti-
vation, learning strategies, urinary system knowledge, and urinary catheterization skills of first-year
nursing students. Japan Journal of Nursing Science, 19(2), €12469. https://doi.org/10.1111/jjns.12469

Al Mamun, M. A., Azad, M. A. K., Al Mamun, M. A., & Boyle, M. (2022). Review of flipped learning in
engineering education: Scientific mapping and research horizon. Education and Information Tech-
nologies, 27(1), 1261-1286. https://doi.org/10.1007/s10639-021-10630-z

Andrews, J., & Higson, H. (2008). Graduate employability, “soft skills” versus “hard” business knowl-
edge: A European study. Higher Education in Europe, 33(4), 411-422. https://doi.org/10.1080/
03797720802522627

Arasti, Z., Kiani Falavarjani, M., & Imanipour, N. (2012). A study of teaching methods in entrepreneur-
ship education for graduate students. Higher Education Studies, 2(1), 2—10. https://doi.org/10.5539/
hes.v2n1p2

Aryani, F., Wirawan, H., Saman, A., Samad, S., & Jufri, M. (2021). From high school to workplace: Inves-
tigating the effects of soft skills on career engagement through the role of psychological capital in dif-
ferent age groups. Education + Training, 63(9), 1326—1345. https://doi.org/10.1108/ET-03-2021-0087

Barhoumi, E. M. (2023). The effects of controlled self-learning on the improvement of soft and cognitive
skills of engineering students: A focused analysis. Learning and Motivation, 83, 101915. https://doi.
org/10.1016/j.Imot.2023.101915

Benesty, J., Chen, J., Huang, Y., & Cohen, 1. (2009). Pearson correlation coefficient. Springer Topics in
Signal Processing, 2, 1-4. https://doi.org/10.1007/978-3-642-00296-0_5/COVER

Bergmann, J., & Sams, A. (2012). Flip your classroom: Reaching every student in every class every day
(1st ed.). International Society for Technology in Education.

Betti, A., Biderbost, P., & Garcia Domonte, A. (2022). Can active learning techniques simultaneously
develop students’ hard and soft skills? Evidence from an international relations class. PLoS ONE,
17(4), €0265408. https://doi.org/10.1371/journal.pone.0265408

Birgili, B., Seggie, F. N., & Oguz, E. (2021). The trends and outcomes of flipped learning research
between 2012 and 2018: A descriptive content analysis. Journal of Computers in Education, 8(3),
365-394. https://doi.org/10.1007/s40692-021-00183-y

Bloom, B. S. (1956). Taxonomy of educational objectives: The classification of educational goals. In B.
S. Bloom (Ed.), Handbook I: Cognitive domain. Longmans.

Bosch-Farré, C., Cicres, J., Patino-Maso, J., Morera Basuldo, P., Toran-Monserrat, P., Lladé Martinez,
A., & del Carmen Malagén-Aguilera, M. (2024). Efectividad de la metodologia de aula inversa en
el &mbito universitario. Una revision sistematica. Educacion XXI, 27(1), 19-56. https://doi.org/10.
5944/educxx1.35773

Boyatzis, R. E. (2008). Competencies in the 21st century. Journal of Management Development, 27(1),
5-12. https://doi.org/10.1108/02621710810840730

Cab, E. (2018). The impact of the flipped classroom model on students’ academic achievement. The
International Review of Research in Open and Distributed Learning, 19(3), 202-221. https://doi.
org/10.19173/irrodl.v19i3.3482

Caggiano, V., Redomero-Echeverria, T., Poza-Lujan, J.-L., & Bellezza, A. (2020). Soft skills in engi-
neers, a relevant field of research: Exploring and assessing skills in italian engineering students.
Ingenieria e Investigacion, 40(2), 81-91. https://doi.org/10.15446/ing.investig.v40n2.83717

Canelas, D. A., Hill, J. L., & Novicki, A. (2017). Cooperative learning in organic chemistry increases
student assessment of learning gains in key transferable skills. Chemistry Education Research and
Practice, 18(3), 441-456. https://doi.org/10.1039/C7TRPO0014F

Chan, C. K. Y., Fong, E. T. Y., Luk, L. Y. Y., & Ho, R. (2017). A review of literature on challenges in the
development and implementation of generic competencies in higher education curriculum. Interna-
tional Journal of Educational Development, 57, 1-10. https://doi.org/10.1016/j.ijjedudev.2017.08.010

@ Springer


https://doi.org/10.29271/jcpsp.2019.11.1083
https://doi.org/10.29271/jcpsp.2019.11.1083
https://doi.org/10.1111/jjns.12469
https://doi.org/10.1007/s10639-021-10630-z
https://doi.org/10.1080/03797720802522627
https://doi.org/10.1080/03797720802522627
https://doi.org/10.5539/hes.v2n1p2
https://doi.org/10.5539/hes.v2n1p2
https://doi.org/10.1108/ET-03-2021-0087
https://doi.org/10.1016/j.lmot.2023.101915
https://doi.org/10.1016/j.lmot.2023.101915
https://doi.org/10.1007/978-3-642-00296-0_5/COVER
https://doi.org/10.1371/journal.pone.0265408
https://doi.org/10.1007/s40692-021-00183-y
https://doi.org/10.5944/educxx1.35773
https://doi.org/10.5944/educxx1.35773
https://doi.org/10.1108/02621710810840730
https://doi.org/10.19173/irrodl.v19i3.3482
https://doi.org/10.19173/irrodl.v19i3.3482
https://doi.org/10.15446/ing.investig.v40n2.83717
https://doi.org/10.1039/C7RP00014F
https://doi.org/10.1016/j.ijedudev.2017.08.010

Education and Information Technologies

Cheng, L., Ritzhaupt, A. D., & Antonenko, P. (2019). Effects of the flipped classroom instructional strat-
egy on students’ learning outcomes: A meta-analysis. Educational Technology Research and Devel-
opment, 67(4), 793-824. https://doi.org/10.1007/S11423-018-9633-7/METRICS

Cinque, M. (2016). “Lost in translation”. Soft skills development in European countries. Tuning Journal
for Higher Education, 3(2), 389—427. https://doi.org/10.18543/tjhe-3(2)-2016pp389-427

Craft, E., & Linask, M. (2020). Learning effects of the flipped classroom in a principles of microeco-
nomics course. The Journal of Economic Education, 51(1), 1-18. https://doi.org/10.1080/00220485.
2019.1687372

Crespi, P., & Garcia-Ramos, J. M. (2020). Competencias genéricas en la universidad. Evaluacioén de un
programa formativo. Educacion XX1, 24(1), 297-327. https://doi.org/10.5944/educxx1.26846

De Campos, D. B., De Resende, L. M. M., & Fagundes, A. B. (2020). The importance of soft skills for
the engineering. Creative Education, 11(08), 1504—1520. https://doi.org/10.4236/ce.2020.118109

De Cassia Nakano, T., De Moraes, 1. D. T., & De Oliveira, A. W. (2019). Relationship between intel-
ligence and socio-economic competences in children and adolescents. Revista de Psicologia, 37(2),
407-424. https://doi.org/10.18800/psic0.201902.002

Diez, M., Corral, J., Zubizarreta, A., & Pinto, C. (2020). Including the United Nations sustainable devel-
opment goals in teaching in engineering: A practical approach. In Mechanisms and machine science
(Vol. 89, pp. 509-518). https://doi.org/10.1007/978-3-030-55061-5_57

Ekici, M. (2021). A systematic review of the use of gamification in flipped learning. Education and Infor-
mation Technologies, 26(3), 3327-3346. https://doi.org/10.1007/s10639-020-10394-y

Elmaadaway, M. A. N. (2018). The effects of a flipped classroom approach on class engagement and skill
performance in a Blackboard course. British Journal of Educational Technology, 49(3), 479—491.
https://doi.org/10.1111/bjet.12553

European Network for Accreditation of Engineering Education (ENAEE). (2021). EUR-ACE Framework
Standards and Guidelines. https://www.enaee.eu/wp-content/uploads/2022/03/EAFSG-04112021-
English-1-1.pdf. Accessed 27 Apr 2024.

Flipped Learning Network Hub. (2014). Definition of flipped learning. https://flippedlearning.org/defin
ition-of-flipped-learning/. Accessed 02 Apr 2024.

Flipped Learning Global Initiative (FLGI). (2024). FLGI website. https://www.flglobal.org/. Accessed 02
Apr 2024.

Fuentes, G. Y., Moreno-Murcia, L. M., Rincén-Tellez, D. C., & Silva-Garcia, M. B. (2021). Evaluacién
de las habilidades blandas en la educacion superior. Formacion Universitaria, 14(4), 49—60. https://
doi.org/10.4067/S0718-50062021000400049

Funes, T. (2018). El desarrollo de la capacidad para delegar utilizando andlisis FODA. Revista Elec-
tronica Anfei Digital, 8, 1-10. https://www.anfei.mx/revista/index.php/revista/article/view/441/
1088. Accessed 12 Jul 2024.

Galindo, J. J., & Badilla Quintana, M. G. (2016). Innovacién docente a través de la metodologia flipped
classroom: Percepcion de docentes y estudiantes de educacion secundaria. Didasc @lia: Diddctica y
Educacion, 7(6), 153-172.

Galindo-Melero, J., Sanz-Angulo, P., De-Diego-Poncela, S., & Martin, 0. (2024). Analysis of academic
results from implementation of a flipped learning methodology in a subject in higher engineering
education. European Journal of Education, 59(2), €12611. https://doi.org/10.1111/ejed.12611

Gatica-Saavedra, M., & Rubi-Gonzélez, P. (2020). La clase magistral en el contexto del modelo educativo
basado en competencias. Revista Electronica Educare, 25(1), 1-12. https://doi.org/10.15359/ree.25-1.17

Gibb, S. (2014). Soft skills assessment: Theory development and the research agenda. International Jour-
nal of Lifelong Education, 33(4), 455—471. https://doi.org/10.1080/02601370.2013.867546

Gibbons-Wood, D., & Lange, T. (2000). Developing core skills — lessons from Germany and Sweden.
Education + Training, 42(1), 24-32. https://doi.org/10.1108/00400910010317077

Gonzalez, J., & Wagennar, R. (2006). Tuning educational structures in Europe. Universities’ contribution
to the Bologna Process. In Scholar.archive.org (Vol. 7, Issue 1). http://www.deusto-publicaciones.
es/deusto/pdfs/tuning/tuning04.pdf. Accessed 22 May 2024.

Guerra-Béez, S. P. (2019). Una revision panoramica al entrenamiento de las habilidades blandas en estu-
diantes universitarios. Psicologia Escolar e Educacional, 23, e186464. https://doi.org/10.1590/
2175-35392019016464

Guillén Cordero, N., & Astorga Aguilar, C. (2020). Desarrollo de habilidades blandas en el estudiantado
mediante la actividad académica procesos practicos para la formaciéon de docentes en educacién

@ Springer


https://doi.org/10.1007/S11423-018-9633-7/METRICS
https://doi.org/10.18543/tjhe-3(2)-2016pp389-427
https://doi.org/10.1080/00220485.2019.1687372
https://doi.org/10.1080/00220485.2019.1687372
https://doi.org/10.5944/educxx1.26846
https://doi.org/10.4236/ce.2020.118109
https://doi.org/10.18800/psico.201902.002
https://doi.org/10.1007/978-3-030-55061-5_57
https://doi.org/10.1007/s10639-020-10394-y
https://doi.org/10.1111/bjet.12553
https://www.enaee.eu/wp-content/uploads/2022/03/EAFSG-04112021-English-1-1.pdf
https://www.enaee.eu/wp-content/uploads/2022/03/EAFSG-04112021-English-1-1.pdf
https://flippedlearning.org/definition-of-flipped-learning/
https://flippedlearning.org/definition-of-flipped-learning/
https://www.flglobal.org/
https://doi.org/10.4067/S0718-50062021000400049
https://doi.org/10.4067/S0718-50062021000400049
https://www.anfei.mx/revista/index.php/revista/article/view/441/1088
https://www.anfei.mx/revista/index.php/revista/article/view/441/1088
https://doi.org/10.1111/ejed.12611
https://doi.org/10.15359/ree.25-1.17
https://doi.org/10.1080/02601370.2013.867546
https://doi.org/10.1108/00400910010317077
http://www.deusto-publicaciones.es/deusto/pdfs/tuning/tuning04.pdf
http://www.deusto-publicaciones.es/deusto/pdfs/tuning/tuning04.pdf
https://doi.org/10.1590/2175-35392019016464
https://doi.org/10.1590/2175-35392019016464

Education and Information Technologies

comercial. RESPaldo: Revista Internacional En Administracién de Oficinas y Educaciéon Comercial,
5(2), 1-20. https://doi.org/10.15359/respaldo.5-2.1

Hao, Y. (2016). Exploring undergraduates’ perspectives and flipped learning readiness in their flipped
classrooms. Computers in Human Behavior, 59, 82-92. https://doi.org/10.1016/J.CHB.2016.01.032

Haro, P., Villanueva Perales, A. L., Fernandez-Baco, C., Rodriguez-Galan, M., & Morillo, J. (2023).
EUR-ACE accreditation for chemical engineering in Spain: Current situation, lessons learned and
challenges. Education for Chemical Engineers, 45. https://doi.org/10.1016/j.ece.2023.07.004

Haselberger, D., Oberhuemer, P., Perez, E., Cinque, M., & Capasso, F. (2012). Mediating Soft Skills at
Higher Education Institutions Guidelines for the design of learning situations supporting soft skills
achievement Version 1.0. https://gea-college.si/wp-content/uploads/2015/12/MODES_handbook_en.
pdf. Accessed 12 Mar 2024.

Hernandez Herrera, C. A., & Neri Torres, J. C. (2020). Las habilidades blandas en estudiantes de ing-
enierfa de tres instituciones publicas de educacion superior. RIDE Revista Iberoamericana Para La
Investigacion y El Desarrollo Educativo, 10(20). https://doi.org/10.23913/ride.v10i20.678

Hyder, H., Mahmood, Z., & Hasan, S. H. (2020). Soft skills: A research study on outdoing academics
and conquer the world. PalArch’s Journal of Archaeology of Egypt/Egyptology, 17(7), 7805-7815.
https://archives.palarch.nl/index.php/jae/article/view/3412. Accessed 13 May 2024.

Ibarra, L. R. (2021). Soft skills, una tendencia de investigacion educativa. Revista Varela, 21(58), 22-28.

Ibrahim, R., Boerhannoeddin, A., & Bakare, K. K. (2017). The effect of soft skills and training methodol-
ogy on employee performance. European Journal of Training and Development, 41(4), 388—406.
https://doi.org/10.1108/EJTD-08-2016-0066

Jamila, E. (2020). Implementing a flipped classroom structure in engineering education to improve the
soft skills. Journal of Engineering Education Transformations, 33(3), 75-83. https://doi.org/10.
16920/jeet/2020/v33i3/147042

Keng, S. H. (2023). The effect of soft skills on academic outcomes. B.E. Journal of Economic Analysis
and Policy, 24(1), 35-67. https://doi.org/10.1515/bejeap-2022-0342

Khlaisang, J., & Teo, T. (2024). An innovation-based virtual flipped learning system in a ubiquitous
learning environment the 21st century skills of higher education learners. Educational Technology
and Society, 27(1), 100-116. https://doi.org/10.30191/ETS.202401_27(1).RP0O7

Kokaly, R. F., & Clark, R. N. (1999). Spectroscopic determination of leaf biochemistry using band-depth
analysis of absorption features and stepwise multiple linear regression. Remote Sensing of Environ-
ment, 67(3), 267-287. https://doi.org/10.1016/S0034-4257(98)00084-4

Lage, M. ], Platt, G. J., & Treglia, M. (2000). Inverting the classroom: A gateway to creating an inclusive
learning environment. The Journal of Economic Education, 31(1), 30-43. https://doi.org/10.1080/
00220480009596759

Leal Paredes, M. S. (2020). Competencias blandas en los gerentes de proyecto de las organizaciones. Res
Non Verba Revista Cientifica, 10(1), 1-24. https://doi.org/10.21855/resnonverba.v10i1.286

Lee Rodgers, J., & Nicewander, W. A. (1988). Thirteen ways to look at the correlation coefficient. The
American Statistician, 42(1), 59—66. https://doi.org/10.1080/00031305.1988.10475524

Lopez-Agudo, L. A., Prieto-Latorre, C., & Marcenaro-Gutierrez, 0. D. (2021). The power of expecta-
tions on students’ years of schooling. Journal of New Approaches in Educational Research, 10(2),
295-312. https://doi.org/10.7821/naer.2021.7.712

Lowden, K., Hall, S., Elliot, D., & Lewin, J. (2011). Employers’ perceptions of the employability Intel-
ligence skills of new graduates. In The SCRE Centre Research in Education (Issue October). Edge
Foundation.

Lozano, M., Lozano, E., & Ortega, M. (2022). Habilidades blandas una clave para brindar educacién de
calidad: Revision tedrica. Revista Conrado, 18(87), 412-420.

Maheshwari, P., & Seth, N. (2019). Effectiveness of flipped classrooms. International Journal of Educa-
tional Management, 33(5), 860-885. https://doi.org/10.1108/IJEM-10-2017-0282

Majid, S., Liming, Z., Tong, S., & Raihana, S. (2012). Importance of soft skills for education and career
success. International Journal for Cross-Disciplinary Subjects in Education, 2(Special 2), 1036—
1042. https://doi.org/10.20533/ijcdse.2042.6364.2012.0147

Martinez-Jiménez, R., & Ruiz-Jiménez, M. C. (2020). Improving students’ satisfaction and learning per-
formance using flipped classroom. The International Journal of Management Education, 18(3),
100422. https://doi.org/10.1016/j.ijme.2020.100422

McCarthy, J. (2016). Reflections on a flipped classroom in first year higher education. Issues in Educa-
tional Research, 26(2), 332-350.

@ Springer


https://doi.org/10.15359/respaldo.5-2.1
https://doi.org/10.1016/J.CHB.2016.01.032
https://doi.org/10.1016/j.ece.2023.07.004
https://gea-college.si/wp-content/uploads/2015/12/MODES_handbook_en.pdf
https://gea-college.si/wp-content/uploads/2015/12/MODES_handbook_en.pdf
https://doi.org/10.23913/ride.v10i20.678
https://archives.palarch.nl/index.php/jae/article/view/3412
https://doi.org/10.1108/EJTD-08-2016-0066
https://doi.org/10.16920/jeet/2020/v33i3/147042
https://doi.org/10.16920/jeet/2020/v33i3/147042
https://doi.org/10.1515/bejeap-2022-0342
https://doi.org/10.30191/ETS.202401_27(1).RP07
https://doi.org/10.1016/S0034-4257(98)00084-4
https://doi.org/10.1080/00220480009596759
https://doi.org/10.1080/00220480009596759
https://doi.org/10.21855/resnonverba.v10i1.286
https://doi.org/10.1080/00031305.1988.10475524
https://doi.org/10.7821/naer.2021.7.712
https://doi.org/10.1108/IJEM-10-2017-0282
https://doi.org/10.20533/ijcdse.2042.6364.2012.0147
https://doi.org/10.1016/j.ijme.2020.100422

Education and Information Technologies

McGowan, N., Lopez-Serrano, A., & Burgos, D. (2023). Serious games and soft skills in higher educa-
tion: A case study of the design of compete! . Electronics (Switzerland), 12(6), 1432. https://doi.
org/10.3390/electronics 12061432

Michavila, F., Martinez, J. M., Martin-Gonzélez, M., Garcia-Pefialvo, F. J., & Cruz-Benito, J. (2018).
Empleabilidad de los titulados universitarios en Espafia. Proyecto OEEU. Education in the Knowl-
edge Society (EKS), 19(1), 21-39. https://doi.org/10.14201/eks20181912139

Mohamed-Amar, H., & Mohamed-Amar, R. (2024). Flipped classroom and collaborative work as an
inclusive strategy in higher education. Revista de Gestao Social e Ambiental, 18(8), €06376. https://
doi.org/10.24857/rgsa.v18n8-075

Morgan Asch, J. (2020). La resiliencia: Habilidad esencial para hacerle frente a la cuarta revolucion
industrial. Revista Nacional de Administracion, 11(1), 21-31. https://doi.org/10.22458/rna.v11il.
2970

Mwita, K., Kinunda, S., Obwolo, S., & Mwilongo, N. (2023). Soft skills development in higher edu-
cation institutions. International Journal of Research in Business and Social Science, 12(3),
505-513. https://doi.org/10.20525/ijrbs.v12i3.2435

Ngo, T. T. A. (2024). The importance of soft skills for academic performance and career develop-
ment—From the perspective of university students. International Journal of Engineering Peda-
gogy, 14(3), 53-68. https://doi.org/10.3991/ijep.v14i3.45425

Organisation for Economic Cooperation and Development (OECD), & The World Bank. (2016).
Enhancing employability. OECD. https://doi.org/10.1787/1873722f-en

Ovcharuk, O., Ivaniuk, I., & Leshchenko, M. (2023). Impact of school lockdown on access to online
instruction during the war in Ukraine. European Journal of Education, 58(4), 561-574. https://
doi.org/10.1111/ejed.12589

Polakova, M., Suleimanov4, J. H., Madzik, P., Copus, L., Molnérova, I., & Polednova, J. (2023). Soft
skills and their importance in the labour market under the conditions of Industry 5.0. Heliyon,
9(8), e18670. https://doi.org/10.1016/j.heliyon.2023.¢18670

Pozo Sénchez, S., Lopez Belmonte, J., Fuentes Cabrera, A., & Lopez Nuiez, J. A. (2020). Gam-
ification as a methodological complement to flipped learning—An incident factor in learning
improvement. Multimodal Technologies and Interaction, 4(2), 12. https://doi.org/10.3390/mti40
20012

Pryke, S. (2020). The use of Socrative in university social science teaching. Learning and Teaching,
13(1), 67-86. https://doi.org/10.3167/1atiss.2020.130105

Quijada Lovatén, K. Y. (2019). Excelencia del profesorado universitario. Aportes para un estado de
conocimiento. Sinéctica, Revista Electronica de Educacion, 53, 1-20. https://doi.org/10.31391/
$2007-7033(2019)0053-016

R Core Team. (2021). R: A language and environment for statistical computing. In R foundation for
statistical computing. http://www.r-project.org/. Accessed 21 Apr 2024.

Robles, M. M. (2012). Executive perceptions of the top 10 soft skills needed in today’s workplace.
Business Communication Quarterly, 75(4), 453—465. https://doi.org/10.1177/1080569912460400

Saglam, D., & Arslan, A. (2018). The effect of flipped classroom on the academic achievement and
attitude of higher education students. World Journal of Education, 8(4), 170-176. https://doi.org/
10.5430/wje.v8ndp170

Sailer, M., & Sailer, M. (2021). Gamification of in-class activities in flipped classroom lectures. Brit-
ish Journal of Educational Technology, 52(1), 75-90. https://doi.org/10.1111/bjet.12948

Sakran, T. M. E. L., & Prescott, D. (2013). Poster presentations improve engineering students’ com-
munication skills. International Journal of Education and Practice, 1(7), 75-86. https://doi.org/
10.18488/journal.61/2013.1.7/61.7.75.86

Segura-Robles, A., Fuentes-Cabrera, A., Parra-Gonzélez, M. E., & Lopez-Belmonte, J. (2020). Effects
on personal factors through flipped learning and gamification as combined methodologies in sec-
ondary education. Frontiers in Psychology, 11, 1103. https://doi.org/10.3389/fpsyg.2020.01103

Sharma, A., Patwardhan, S., Mani, S., & Chawade, S. (2023). An e-learning approach to imple-
ment flipped learning pedagogy for physics course. 2023 6th IEEE International Conference on
Advances in Science and Technology, ICAST 2023 (pp. 575-585). https://doi.org/10.1109/ICAST
59062.2023.10455068

Shehu Lokaj, A., Miftari, V., & Hajdari, V. (2021). Leading students towards a new soft-skills per-
spective: Development for employment. Journal of Education Culture and Society, 12(1), 283—
296. https://doi.org/10.15503/jecs2021.1.283.296

@ Springer


https://doi.org/10.3390/electronics12061432
https://doi.org/10.3390/electronics12061432
https://doi.org/10.14201/eks20181912139
https://doi.org/10.24857/rgsa.v18n8-075
https://doi.org/10.24857/rgsa.v18n8-075
https://doi.org/10.22458/rna.v11i1.2970
https://doi.org/10.22458/rna.v11i1.2970
https://doi.org/10.20525/ijrbs.v12i3.2435
https://doi.org/10.3991/ijep.v14i3.45425
https://doi.org/10.1787/1873722f-en
https://doi.org/10.1111/ejed.12589
https://doi.org/10.1111/ejed.12589
https://doi.org/10.1016/j.heliyon.2023.e18670
https://doi.org/10.3390/mti4020012
https://doi.org/10.3390/mti4020012
https://doi.org/10.3167/latiss.2020.130105
https://doi.org/10.31391/S2007-7033(2019)0053-016
https://doi.org/10.31391/S2007-7033(2019)0053-016
http://www.r-project.org/
https://doi.org/10.1177/1080569912460400
https://doi.org/10.5430/wje.v8n4p170
https://doi.org/10.5430/wje.v8n4p170
https://doi.org/10.1111/bjet.12948
https://doi.org/10.18488/journal.61/2013.1.7/61.7.75.86
https://doi.org/10.18488/journal.61/2013.1.7/61.7.75.86
https://doi.org/10.3389/fpsyg.2020.01103
https://doi.org/10.1109/ICAST59062.2023.10455068
https://doi.org/10.1109/ICAST59062.2023.10455068
https://doi.org/10.15503/jecs2021.1.283.296

Education and Information Technologies

Srivastava, N., & Kuri, M. (2021). Soft skills: An integral part of technical education. In Lecture notes
in networks and systems (Vol. 135, pp. 189—-193). https://doi.org/10.1007/978-981-15-5421-6_19

Stohr, C., Demaziere, C., & Adawi, T. (2020). The polarizing effect of the online flipped classroom.
Computers & Education, 147, 103789. https://doi.org/10.1016/j.compedu.2019.103789

Succi, C., & Wieandt, M. (2019). Walk the talk: Soft skills’ assessment of graduates. European
Journal of Management and Business Economics, 28(2), 114-125. https://doi.org/10.1108/
EJMBE-01-2019-0011

Sun, J.C.-Y., & Wu, Y.-T. (2016). Analysis of learning achievement and teacher-student interactions in
flipped and conventional classrooms. The International Review of Research in Open and Distrib-
uted Learning, 17(1), 79-99. https://doi.org/10.19173/irrodl.v17i1.2116

Tang, K. N. (2018). The importance of soft skills acquisition by teachers in higher education institu-
tions. Kasetsart Journal of Social Sciences, 41(1), 22-27. https://doi.org/10.1016/j.kjss.2018.01.
002

Tang, X., Wang, M.-T., Guo, J., & Salmela-Aro, K. (2019). Building grit: The longitudinal pathways
between mindset, commitment, grit, and academic outcomes. Journal of Youth and Adolescence,
48(5), 850-863. https://doi.org/10.1007/s10964-019-00998-0

Tejada, J. J., Raymond, J., & Punzalan, B. (2012). On the misuse of Slovin’s formula. The Philippine
Statistician, 61(1), 129-136. https://www.psai.ph/docs/publications/tps/tps_2012_61_1_9.pdf.
Accessed 13 Mar 2024.

Ten Caten, C. S., Silva, D. S., Aguiar, R. B., Silva Filho, L. C. P.,, & Huerta, J. M. P. (2019). Reshaping
engineering learning to promote innovative entrepreneurial behavior. Brazilian Journal of Opera-
tions & Production Management, 16(1), 141-148. https://doi.org/10.14488/BJOPM.2019.v16.n1.
al3

Troncoso Lobos, J. D. C. (2023). Percepciones del estudiantado universitario sobre la aplicacion de
Flipped Classroom en un contexto online. Revista Educacion Las Américas, 12(2). https://doi.org/
10.35811/rea.v12i2.210

United Nations Educational Scientific and Cultural Organization (UNESCO). (2015). Rethinking educa-
tion: Towards a global common good? UNESCO. https://doi.org/10.54675/MDZL5552

United Nations Educational Scientific and Cultural Organization (UNESCO). (2020). COVID-19 : 10
Recommendations to plan distance learning solutions. https://www.unesco.org/en/articles/covid-19-
10-recommendations-plan-distance-learning-solutions. Accessed 01 Apr 2024.

Vera, F. (2021). Competencias blandas para la fuerza laboral del siglo XXI. Revista Electrénica Transfor-
mar, 2(2), 20-29. https://revistatransformar.cl/index.php/transformar/article/view/20. Accessed 13
May 2024.

Webb, M., & Doman, E. (2016). Does the flipped classroom lead to increased gains on learning outcomes
in ESL/EFL contexts? CATESOL Journal, 28(1), 39-67.

Zainuddin, Z., & Halili, S. H. (2016). Flipped classroom research and trends from different fields of
study. The International Review of Research in Open and Distributed Learning, 17(3), 313-340.
https://doi.org/10.19173/irrodl.v17i3.2274

Publisher’s Note Springer Nature remains neutral with regard to jurisdictional claims in published maps
and institutional affiliations.

@ Springer


https://doi.org/10.1007/978-981-15-5421-6_19
https://doi.org/10.1016/j.compedu.2019.103789
https://doi.org/10.1108/EJMBE-01-2019-0011
https://doi.org/10.1108/EJMBE-01-2019-0011
https://doi.org/10.19173/irrodl.v17i1.2116
https://doi.org/10.1016/j.kjss.2018.01.002
https://doi.org/10.1016/j.kjss.2018.01.002
https://doi.org/10.1007/s10964-019-00998-0
https://www.psai.ph/docs/publications/tps/tps_2012_61_1_9.pdf
https://doi.org/10.14488/BJOPM.2019.v16.n1.a13
https://doi.org/10.14488/BJOPM.2019.v16.n1.a13
https://doi.org/10.35811/rea.v12i2.210
https://doi.org/10.35811/rea.v12i2.210
https://doi.org/10.54675/MDZL5552
https://www.unesco.org/en/articles/covid-19-10-recommendations-plan-distance-learning-solutions
https://www.unesco.org/en/articles/covid-19-10-recommendations-plan-distance-learning-solutions
https://revistatransformar.cl/index.php/transformar/article/view/20
https://doi.org/10.19173/irrodl.v17i3.2274

Education and Information Technologies

Authors and Affiliations

Pedro Sanz-Angulo'© - Jesus Galindo-Melero'® -

Santiago De-Diego-Poncela? - Oscar Martin®

B< Oscar Martin
oml@uva.es

Pedro Sanz-Angulo
pedro.sanz.angulo@uva.es

Jests Galindo-Melero

jesus.galindo@uva.es

Organizacién de Empresas, Departamento OECIM, Universidad de Valladolid, Escuela de
Ingenierfas Industriales, Paseo Prado de la Magdalena 3-5, 47011 Valladolid, Spain

2 Valladolid, Spain

3 Ingenieria de los Procesos de Fabricacion, Departamento CMeIM/EGI/ICGF/IM/IPF,
Universidad de Valladolid, Escuela de Ingenierias Industriales, Paseo del Cauce 59,
47011 Valladolid, Spain

@ Springer


http://orcid.org/0000-0002-1596-609X
http://orcid.org/0000-0003-2589-340X
http://orcid.org/0000-0001-9200-5797

	Promoting soft skills in higher engineering education: Assessment of the impact of a teaching methodology based on flipped learning, cooperative work and gamification
	Abstract
	1 Introduction
	2 Methodology
	2.1 Context and motivation
	2.2 Research questions
	2.3 Data collection
	2.4 The softs skills analyzed in the study
	2.5 Integrated development of soft skills by applying the teaching methodology
	2.6 Brief description of the conducted analysis

	3 Results
	3.1 RQ1: Students’ perception about their soft skills development
	3.2 RQ2: Relationship between academic performance and soft skills development
	3.2.1 Pearson’s correlation coefficient
	3.2.2 Linear regression model
	3.2.3 Power BI tool


	4 Discussion
	4.1 Positive students’ perception about the impact of methodology on soft skills
	4.2 Longitudinal analysis
	4.3 Effect of gender on ratings provided by the students
	4.4 Effect of students’ enrollment status on ratings
	4.5 Effect of engineering degree
	4.6 Role of lCT as a soft skill and its integration into the educational methodology
	4.7 Relationship between soft skills development and academic performance
	4.8 The importance of continuous improvement and adaptation
	4.9 Strengths and positive aspects of the study
	4.10 Limitations and biases of the study
	4.11 Educational implications and recommendations

	5 Conclusions
	Appendix: Voluntary survey administered to students
	References


