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ABSTRACT

This paper addresses novel perspectives on developing socio-emotional education across various educational levels,
drawing on activities framed within Science, Technology, and Society (STS) and the computational thinking framework.
Emotional integration as an educational innovation in curricula is a recent phenomenon responding to diverse societal
needs and national developmental imperatives. This research aims to delve into the socioemotional aspects of the student,
recognizing them as fundamental elements ensuring learning and competency development to achieve effective
performance during and after the educational stage. The proposed criteria permit identifying contexts and learning
environments conducive to students' social and emotional development. While also enhancing their achievement
capacities. These capacities include motivation, self-regulation, self-efficacy, teamwork, social skills, cooperation, trust,
empathy, and emotional management. Additionally, a survey was conducted to gain deeper insights into the factors
influencing students' socioemotional states and how they affect their academic and professional performance. Finally, a
model grounded in STS and computational thinking is presented, designed to contribute to students' socioemotional
development across various educational levels, adaptable to science, engineering, and humanities disciplines.
Keywords: Socio-emotional education; Science, Technology, and Society (STS); Computational thinking; Skills
development; Learning contexts

1. Introduction

In the coming years, one of the principal challenges for various countries will be to prepare the different
educational levels to face technological innovations and challenges in an increasingly robotized, artificial
intelligence-driven, Industry 4.0, and automated world. In response to this imperative, international
organizations dedicated to designing strategies on a global scale concur in recognizing that education and
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culture are essential tools to prepare students for this historic moment. This necessitates a significant
reorientation of educational processes, with a notable impact on primary, secondary, and tertiary education
levels. In this way, educational institutions play a fundamental role in preparing students for their academic
and professional futures; therefore, it is of great importance to implement curricula that help them become
more self-aware, make the best decisions, set goals, solve problems, and maintain appropriate interpersonal
relationships (2], In this regard, it has been demonstrated that high levels of emotional intelligence and socio-
emotional control are related to higher academic performance.

Emotional intelligence utilizes traditional concepts of intelligence under the premise that in solving life's
problems, intellect and emotion can and should go hand in hand B!, Although it is based on fundamental life
skills, the task's demands will determine the leading role of reason or emotion. Thus, emotional intelligence
can be understood as processing emotional information as a legitimate capacity with their consequent
influences on cognitive and personal functioning ). In this sense, several research claims that social-emotional
development programs could reduce risk-taking, emotional stress, and conduct disorders. Furthermore, they
suggest that students need the opportunity to learn and practice social-emotional skills to apply them in various
situations, both in formal education and in their daily lives. Similarly, for educators, emotional skills are
beneficial 1!,

However, there are still outstanding challenges regarding developing these social-emotional skills among
teaching teams, just like within educational institutions [, In practice, social-emotional education is more
likely to be introduced in schools by teachers themselves than through educational policy. Hence, a school
education based on technological, scientific, and social components, alongside computational thinking, leads
to sufficient socioemotional development to perform effectively in professional life.

Socio-emotional education must be incorporated into the curriculum, based on the development and
capacity of students to recognize and reflect on their own emotions, as well as to effectively engage with others,
exercise empathy, and demonstrate leadership. In the learning process, students integrate into their life’s values,
attitudes, and skills that enable them to understand and manage their emotions, construct personal identities,
establish relationships, and make decisions. Students must develop and implement tools to foster a sense of
well-being with themselves and others, which can be achieved through routines associated with school
activities. On the other hand, computational thinking has been gaining ground due to its promising impact at
the educational level [ 8], Tts essence lies in applying concepts associated with computing to problem-solving
in other contexts. Several authors consider problem-solving to be the new foundation of 21st-century learning.
To develop the ability to solve problems using computational concepts, it is necessary to include programming
subjects as a necessary tool in all educational curricula, fostering computational thinking development.

It is essential to emphasize that the comprehensive education of a student positively influences their socio-
emotional development if they are provided with tools to confront the technological advancements of today's
society, including significant advances in science and technology and their impact and influence on society.
Social studies of science, technology, and society (STS) provide the necessary theoretical framework to
address this aspect 1 1'%, The complexity of keeping up with the dynamics of knowledge in STS makes its
inclusion in curricula imperative to promote a more comprehensive education of engineers !'l, In this regard,
it is crucial to highlight that social and emotional skills are essential for facing the challenges of the 21st
century. Therefore, policymakers, educators, and parents can contribute to promoting these skills by improving
the learning environments in which students operate. In Japan, many successful school programs involve
parents and provide them with opportunities to learn how to create a cohesive learning environment between
school and home 12,
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This work aims to address an approach to foster social and emotional skills in students, proposing an
educational model based on aspects of STS and computational thinking, which allows for developing
experiences and promoting the culture of teamwork in such a way that improves performance during studies
and impact on the professional future of students. In addition, the importance of involving parents in the
educational process and improving learning environments to promote these skills is highlighted. In section 2
of this work, the research bases are shown. Section 3 highlights the methodological aspects. Then, the results
and the discussion associated with them are shown. Finally, the conclusions and principal references used in
the research are presented.

1.1. Psychosocial theories

Psychosocial theories are an essential approach to understanding the interaction between individual
processes and the social contexts that shape human behavior. These theories focus on how social factors, such
as family, culture, peer group, educational institutions, and the media, influence the construction of identity,

decision-making, emotional regulation, and social skills of individuals ['*!,

One of the most influential theories in this area is Erik Erikson's theory of psychosocial development,
which describes eight stages of human development, each associated with a particular psychosocial crisis that
must be resolved for healthy growth. In the emerging adult stage, relevant for university students, the individual
faces the dilemma between intimacy and isolation, which directly influences their relational and emotional
capacities %],

Albert Bandura's theory of social learning is also central to psychosocial analysis, highlighting the
importance of modeling, observation, and self-efficacy in learning social behaviors. This theory underlines
how individuals learn to regulate their emotions and actions based on social interactions and reinforcements
received from the environment '), In this sense, human behavior is not only considered to be the result of
internal impulses, but also the product of environmental influences mediated by cognitive processes.

From a more contemporary perspective, Urie Bronfenbrenner's bioecological theory of human
development states that development is influenced by interrelated systems (microsystem, mesosystem,
exosystem, and macrosystem), which allows us to analyze how diverse psychosocial factors interact

dynamically in the formation of social and emotional competencies !'®!,

Likewise, Tajfel and Turner's theory of social identity postulates that the sense of belonging to a group
strongly influences one's perception of oneself and behaviors towards others. This theory helps to explain
phenomena such as collaboration, social exclusion, leadership, and the construction of collective norms in
academic or professional contexts 7,

These psychosocial approaches provide a solid framework for understanding how socio-emotional skills
are configured in educational contexts. Its integration into curricular analysis allows us to interpret the
relationships between the individual, culture, emotions and society from a multidimensional and rigorous
perspective.

1.2. Literature review

Previous studies have shown that social-emotional education is significant for students with and without

(18] In addition, they could recognize how some students demonstrated their self-perception of

special needs
their academic performance in certain subjects. This indicated the influence of factors such as support received,
expectations, and self-efficacy on the perception of academic success. Another factor that contributed to
recognizing the significance of socio-emotional skills was the students' appreciation for positive relationships

with their peers. This underscores the pivotal role of school environments, particularly those designed for
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interaction and communication. In this regard, socio-emotional education has emerged as a cornerstone in the
comprehensive development of individuals. According to Greenberg and his colleagues '), this educational
approach equips students with the essential skills to comprehend and manage their emotions, foster healthy
interpersonal relationships, and exercise sound decision-making. This emphasis on nurturing socio-emotional
competencies resonates with mounting evidence suggesting their parity with traditional academic skills.
Durlak and colleagues 2% found that incorporating socio-emotional skills into school curricula improves
students' emotional well-being but also correlates with enhanced academic performance and increased job

satisfaction in adulthood.

The relevance of socio-emotional education is manifested not only in the personal sphere but also in the
professional sphere. Brackett et al. *!) argue that socioemotional education strengthens personal competencies
such as self-awareness, self-management, empathy, and interpersonal skills, thus contributing to greater well-
being and life success. These skills lead to better preparedness for addressing workplace challenges.
Developing these personal skills results in improved readiness to tackle workforce challenges. Initiatives in
social-emotional education demonstrate effectiveness in nurturing skills highly valued by employers, such as
effective communication, teamwork, and problem-solving abilities %21, The demand for social-emotional skills
in the workplace continues to rise. According to the World Economic Forum 2%, these skills are essential for
success in today's work environment, where collaboration, adaptability, and emotional intelligence are
increasingly important. Jones and collaborators 2 highlight those students who participate in socio-emotional
education programs have a greater capacity to regulate their emotions, resolve conflicts constructively, and
establish positive relationships with others, skills that are highly valued in the labour sphere.

Socio-emotional education emerges as a fundamental pillar in the educational field of the 21st century,
recognizing its crucial role in preparing students to face the challenges of an increasingly complex and diverse
world. As Elias and his colleagues point out [°!, this educational perspective addresses not only the student's
academic development but also their emotional well-being and ability to relate effectively to their environment.
Recent research supports the importance of social-emotional skills as significant predictors of academic and
labour success. Domitrovich and his coworkers ?! emphasize that these skills influence students' academic
performance and impact their adaptation to changing and complex work environments. Further, teaching these
skills was associated with improved school climate and reduced disruptive behaviour, contributing to a more
positive and safe learning environment.

Social-emotional education programs have emerged as a compelling strategy for addressing diverse facets
of the school environment. Taylor and his colleagues *”! underscore that these initiatives not only enhance
students' academic outcomes but also yield positive effects in mitigating instances of bullying and fostering a
more inclusive and supportive educational milieu conducive to effective learning. Consequently, implementing
social-emotional education programs emerges as a powerful tool to promote academic achievement and the
emotional well-being of students within contemporary educational environments. On the contrary, within the
current educational landscape, computational thinking emerges as a fundamental element in the educative
preparation of students, recognized for its importance in equipping individuals with the skills necessary to
meet the challenges of an increasingly digitized and technologically driven world. As posited by Wing 28],
computational thinking transcends the boundaries of computing and embodies a cross-disciplinary cognitive
skillset with wide-ranging applications across various domains of knowledge and in the resolution of intricate
problems.

Recent research underscores that computational thinking transcends mere technical proficiency to
encompass a foundational set of cognitive abilities, including problem-solving, creativity, abstraction, and
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logic ®. These skills are considered significant predictors of academic and work success, as they allow

individuals to adapt to changing environments and solve problems efficiently and effectively B9,
Computational thinking integration into the school curriculum has been associated with multiple benefits for
students and the educational system. As suggested by Kafai and Burke P!, teaching computational thinking
promotes the development of skills such as critical thinking, collaboration, and creativity, preparing students
to face the challenges of the 21st century. In addition, it has been observed that including computational
thinking programs in schools improves students' academic performance, especially in subjects such as
mathematics and science P2,

On the other hand, nations like Japan have long recognized the significance of social-emotional education
within their educational framework, emphasizing values such as empathy, collaboration, and resilience.
Japanese educational institutions, in addition to cultivating students' intellectual abilities, also pursue their
emotional and social well-being 3. This commitment is evident in their integration of extracurricular activities,
such as participation in school clubs that emphasize teamwork, judo practice, and participation in the traditional

s 34 In addition,

tea ceremony, all designed to foster the development of social and emotional competencie
Japan has proactively introduced programs to promote computational thinking from an early stage. Notably,
the Japanese Ministry of Education has incorporated the "Information Technology" subject into the primary
school curriculum, enabling students to grasp fundamental programming concepts and algorithmic problem-
solving skills from an early age [**.. Moreover, at the secondary education level, the Ministry of Education,
Culture, Sports, Science, and Technology of Japan (MEXT) has formulated comprehensive guidelines and
learning standards for the integration of economics into the school curriculum. These guidelines outline a
structured approach to teaching economics in secondary schools, offering elective courses covering basic

economic principles, macroeconomics, microeconomics, and personal finance, among others ¢,

On the other hand, Singapore has also integrated socio-emotional education into its educational system as
part of a holistic approach to student development. Through programs such as Social-Emotional Learning
(SEL), students learn to manage stress, establish positive relationships, and develop problem-solving skills.
Furthermore, Singapore has instituted Physical Education, Art Education, and Social-Emotional Learning
(PAL) programs in primary schools to foster the holistic development of students 7!, Singapore has also
embarked on initiatives to promote computational thinking in schools. The government has launched the IT
Masterplan in Education to integrate information technology and computational thinking skills across all
educational levels ¥, Additionally, extracurricular programs and enrichment activities, such as the
Mathematics and Computer Science Excellence Program, have been established to cultivate students' interest
in computer science and programming.

Socio-emotional education is pivotal for fostering students' holistic development, encompassing their
capacity to comprehend and regulate emotions, forge positive relationships, and exercise sound judgment.
Central to emotional well-being is self-esteem, while teamwork skills play a significant role in its cultivation.
As integral components of emotional and social intelligence, teamwork skills, such as effective communication,
decision-making, and leadership, constitute essential elements of socio-emotional education. Strengthening
these proficiencies enables students to cultivate heightened self-awareness, empathy, and confidence in their
abilities %) Thereby positively influencing their self-esteem and emotional welfare. Moreover, the research
underscores the imperative for ongoing training in socio-emotional skills to adeptly address emotions and
anxieties within classroom settings, reinforcing the indispensable role of socio-emotional education in
contemporary pedagogy. The benefits of training in social-emotional skills go far beyond students, as it also
includes educators and the educational community. Enhancing teachers' social-emotional competencies fosters
an atmosphere of empathy and support within learning environments, leading to improved learning outcomes
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and emotional well-being for all stakeholders. Moreover, integrating social-emotional education into
pedagogical approaches promotes an inclusive and safe school environment where students feel valued and
supported. The study mentioned above M underscores the potential of social-emotional education programs
not only to enhance students' emotional well-being but also to have a positive impact on their academic
performance. This emphasizes the urgent need to invest in this area and to adopt innovative approaches that
promote the comprehensive development of students.

2. Materials and methods
2.1. Type of study

The methodological design followed a quantitative, non-experimental, cross-sectional and descriptive
approach. The aim was to characterize socio-emotional and cognitive traits in a population of university
students, of the first and second semester of the Engineering Degree, to design educational interventions rooted
in the principles of Science, Technology and Society (STS) and computational thinking. A survey instrument
was designed ad hoc, incorporating a total of 62 items grouped into ten subscales aligned with constructs from
the Collaborative for Academic, Social, and Emotional Learning (CASEL) framework and the European
Digital Competence Framework (DigComp). The items were structured using a five-point Likert scale, ranging
from 1 (Strongly Disagree) to 5 (Strongly Agree). It is important to note that the content validity of the
instrument was assessed by a panel of five experts in education, psychology, and digital pedagogy from three
institutions in Latin America. Based on their feedback, items were refined to ensure clarity, relevance, and
alignment with the theoretical constructs. A pilot study was conducted with a group of 25 students, whose
responses were analyzed to identify item comprehension issues and preliminary psychometric behaviour.

2.2. Participants

The final version of the questionnaire was administered to a non-probabilistic convenience sample of 148
students from first and second semester of a Polytechnic Universi-ty of Puerto Ordaz, Venezuela. The survey
was applied anonymously online under the supervision of trained facilitators. On the other hand, the internal
consistency of the subscales was confirmed using Cronbach's Alpha coefficients, which ranged from 0.712 to
0.854, indicating acceptable to high reliability across all dimensions. Data analysis was conducted using
descriptive statistics to explore the frequency of socio-emotional and cognitive attributes, providing the
foundation for the design of integrative activities presented in the results section.

2.3. Data processing and analysis

Following data collection, the responses from the 148 participating students were pro-cessed using IBM
SPSS Statistics v.26. A descriptive statistical analysis was performed to explore the central tendencies and
distribution of responses across the ten subscales. For each of the constructs (emotional self-awareness, self-
regulation, empathy, social skills, problem-solving, creativity, digital competence, collaboration, critical
thinking, and technological adaptability) mean scores, standard deviations, and frequency distributions were
calculated.

To ensure internal consistency and reliability of each subscale, Cronbach's Alpha coefficients were
computed, all of which exceeded the minimum acceptable threshold of 0.70. These results confirmed the
internal coherence of the instrument, as shown in Table 1.

Table 1. Cronbach's Alpha Coefficient of the questionnaire.

Skill Number of items Cronbach's Alpha Coefficient

Emotional self-knowledge 8 0.854
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Emotional self-regulation 6 0.783
Empathy 7 0.812

Social skills 9 0.827
Problem resolution 6 0.758
Critical thinking 8 0.815
Creativity 5 0.712

Digital competence 7 0.804
Collaboration 8 0.832
Technological adaptability 6 0.789

2.4. Ethical considerations

This research adhered to ethical standards aligned with the Declaration of Helsinki and the guidelines for
educational research. As the study was conducted within a non-invasive, it did not require ethics board
approval. Nevertheless, the researchers sought and obtained authorization from the participating, which
reviewed the objectives, instruments, and procedures. All participants received a detailed informed con-sent
form, which explained the voluntary nature of participation, the confidentiality of the data collected, and the
exclusive use of results for academic research purposes. Only students provided explicit written consent were
included in the study. To ensure anonymity, the survey responses were coded and analyzed in aggregate,
without collecting personal identifiers such as names, grades, or addresses. The ethical integrity of the study
was further reinforced by ensuring that no harm, psychological pressure, or academic consequences resulted
from participation or non-participation in the re-search.

2.5. Survey conducted

The questionnaire comprises ten subscale representing skills related to socio-emotional education and
computational thinking. Emotional self-awareness, demonstrated by items 1 to 8, refers to the ability of
individuals to identify, understand, and effectively manage their emotions, contributing to greater emotional
well-being and better decision-making. Emotional self-regulation, represented by items 9 to 14, involves
individuals' ability to control and manage their emotions in various situations, allowing them to remain calm
and respond appropriately to challenges and adversities. Empa-thy, indicated by items 15 to 21, pertains to
individuals' ability to understand and share the feelings and perspectives of others, facilitating the building of
positive inter-personal relationships and effective collaboration. Social skills, represented by items 22 to 30,
encompass a variety of skills necessary for interacting effectively and cooperatively with others, including
communication, conflict resolution, and teamwork. Problem solving, evidenced by items 31 to 36, entails
individuals' ability to identify, analyse, and solve problems efficiently and creatively, employing critical and
analytical thinking. Creativity, indicated by items 37 to 41, refers to individuals' ability to generate original
ideas and innovative solutions to problems, contributing to adaptability and flexibility in different contexts.
Digital competence, as represented by items 42 to 48, encompasses individuals' capacity to efficiently utilize
information and communication technologies (ICT) for acquiring, processing, and disseminating information,
as well as for collaborating and communicating in digital environments. Collaboration, indicated by items 49
to 56, relates to an individual's capacity to work effectively and cooperatively with others to achieve common
goals, fostering active participation, open communication, and mutual respect. Finally, technological
adaptability, demonstrated by items 57 to 62, involves individuals' ability to adapt and effectively use emerging
technologies in different contexts and situations, contributing to innovation and technological progress.

3. Results
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Considering the students' responses, the activities in Table 2 were developed, which can then be
implemented in the classroom to evaluate their effectiveness and efficiency in the educational process.

Table 2. Activities designed from the students' responses.

Skills Category Practical activities

- Emotions Diary: Students record and reflect on their daily feelings, identifying emotional
triggers and coping strategies.

- Conflict resolution workshop: students practice effective communication, empathy, and
conflict resolution skills in simulated situations.

- Family workshop on emotional management: Organize a workshop in which students and
parents learn together about emotional management. During these workshops, strategies
and tools can be shared to identify and manage emotions in the family and at school.

Personal and interpersonal
emotional skills

- Community Service Project: Students identify a need in their community and design and
implement a project to address it, promoting solidarity and social responsibility.

- Family Ethical Debate Nights: Organize evenings dedicated to ethical debates, where
parents and children discuss moral and ethical dilemmas prevalent in society. These
activities promote critical reflection, respect for different points of view, and effective
communication within the family.

Socio-moral skills

- Problem Solving Challenge: Students engage in challenges that demand critical thinking,
creativity, and collaboration to devise solutions to environmental or social issues.

Cognitive skills - Scientific Research Project: Students engage in scientific - investigations focused on
subjects concerning technology and society, applying the scientific method to gather data
and draw conclusions.

- Family Sports or Art Club: Establish clubs where parents and children participate in
sports or artistic activities together. These initiatives will promote self-expression and
teamwork and strengthen family ties through shared quality time.

- Technology Art Project: Students utilize technological tools to craft works of art
addressing social, familial, or environmental concerns, blending creativity and technology
seamlessly.

Other sports and artistic skills

Students need to develop a strong work ethic, discipline, and respect. This aligns with Japanese society,
where success is not determined by individual skills or intelligence but rather by effort. This approach aims to
provide students with better educational and professional opportunities. The proposed curriculum in this
research is based on the fundamental principle of fostering students' ability to solve problems and navigate
situations independently. The goal is not for students to exclusively follow procedures or memorize facts but
to understand the "how" and "why" behind things, enabling them to apply their knowledge in any context.

From the perspective of this study, it is emphasized that the emotional spark is ignited through the constant
exploration of new ideas, the fostering of innovation, and active participation in projects that arouse students'
curiosity and interest, particularly in the field of science. The importance of providing hands-on experiences
in laboratories and learning environments that allow students to experiment, discover, and tangibly apply
concepts is highlighted, which can lead to greater engagement and enthusiasm for learning.

In interpersonal relationships and teamwork dynamics, collaborative group work is widely favored.
However, it is imperative to recognize that a minority of students prefer individual and autonomous work. This
underscores the significance of achieving equilibrium between group and individual activities, allowing
students to develop collaborative and autonomous skills tailored to their learning preferences and requirements.
In addition, it is crucial to advocate for strategies to cultivate effective communication, mutual respect, and
appreciation of diverse opinions within team environments. These efforts will substantially enhance the
establishment of an inclusive and enriching learning atmosphere conducive to the progress of all students.
Based on these results, Table 3 outlines the proposed allocation of hours for each core subject within the
school's curriculum to determine the minimum number of instructional hours needed to effectively integrate
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activities that promote social-emotional education (SEL) and computational thinking (CT). Based on these
results, Table 3 outlines the proposed allocation of hours for each core subject within the school's curriculum.

Table 3. Minimum number of hours necessary to include in the school curriculum.

Hours for Hours for
Subject Education Computational

Socio-emotional Thinking
Mathematics 5 10
Language and Literature 8 6
Natural Sciences 6 8
Economics 5 8
Social Sciences 7 5
Languages 4 4
Physical Education 3 3
Ethics and Philosophy 5 7
Physics 6 5
Biology 7 6

This educational proposal aims to enhance students' social-emotional skills and computational thinking,
acknowledging the significance of both aspects in their holistic development and readiness to tackle the
challenges of the 21st century. Integrating socioemotional education promotes emotional intelligence, empathy,
self-regulation, and interpersonal skills, which are fundamental aspects of personal well-being and healthy
social relationships. On the other hand, the inclusion of computational thinking seeks to develop students'
ability to solve problems logically, think algorithmically, and understand the functioning of technology today.
This combination of educational approaches aims to prepare students to be competent citizens, capable of
adapting to a constantly changing world and making meaningful contributions to their environment.
Additionally, this educational proposal seeks to promote reflection among students on their professional
interests and aspirations, providing them with tools to identify their passions and define their academic and
professional goals more clearly. Students' education should go beyond acquiring technical skills like carpentry,
electrical work, or programming. It should also foster a deep understanding of their interests and talents. By
having a clear vision of their goals and a solid understanding of their strengths, students will be better prepared
to choose an educational and professional path that aligns with their values, interests, and skills, enabling them
to achieve a greater sense of fulfillment and success in their future careers. In light of this, Table 4 outlines
aspects of the proposal for state or institutional policies.

Table 4. Proposal for state or institutional policies.

Proposals for educational policies

To incorporate social-emotional education and computational thinking as integral components of the school curriculum at all levels.

Develop teacher training programs that include training in socio-emotional education and teaching of computational thinking.

Allocate financial and technical resources to effectively implement activities and projects related to socio-emotional education and
computational thinking in educational institutions.

Promote research and development of good practices in socio-emotional education and computational thinking through collaboration
between educational institutions, government organizations, and civil society.

Establish evaluation and monitoring mechanisms to measure the impact of policies and programs related to socio-emotional
education and computational thinking to make adjustments and continuous improvements.

Promote the active participation of parents and the community in social-emotional education promotion and computational thinking
through awareness and collaboration activities.

9
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Proposals for educational policies

Establish strategic alliances with the private sector and other institutions to develop and implement innovative programs in
socioemotional education and computational thinking.

Table 4. (Continued)

The teacher is in the best position to determine student success as the leader in a classroom. It is essential
that the teacher can understand and know the students and teach them to develop skills to adapt to situations.
Teaching involves daily work based on social interactions where the teacher must make a great effort to
regulate not only his own emotions but also those of the students/she must bet (Greenberg et al., 2003).

3.1. Development strategies for the implementation of the proposal

As part of the educational curricula, elements of artificial intelligence, laboratories, and video games
should be incorporated to foster socio-emotional aspects in students, enabling them to recognize that attending
school is not merely an obligation but a pathway to experiential learning. Consequently, each class should
design itself with a clear objective and a series of activities to achieve it. To effectively address the students'
socio-emotional development, Figure 1 outlines the main steps to facilitate this transformation.

Foundations Student socio- Slqdents Wlth emotional
of the . aptitudes suitable for the
! emotional 4 f
educational development present an uture
curriculum professional

Figure 1. Curricular changes considering new elements that influence the socio-emotional development of students

Curricular changes consider new elements that influence the socio-emotional development of students.
Figure 2 shows the generality of the proposed model based on CTS activities, incorporating computational
strategies and activities. The essential elements are, on the one hand, introducing aspects of science, technology,

and society (STS) and computational thinking tools 411, 142,

Model for the
socio-emotional
development of

the student

STS Computational
Thinking

Curriculum to develop socio-
emotional aspects of the
student to take on present and
future challenges

Figure 2. The general outline of the elements is to be considered in the curricular proposal to develop socio-emotions in students

4. Discussion

The Science, Technology, and Society (CTS) component explores the multifaceted relationship between
these domains. It delves into areas like the environmental impact of technology, including its effect on
ecosystems and climate change. Ethical considerations in technology development are discussed, focusing on
dilemmas like online privacy and artificial intelligence. The component also examines advancements in
healthcare technology, like telemedicine and surgical robotics, with their social and ethical implications. It

10
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analyzes the influence of technology on the economy, including job automation and wealth distribution.
Additionally, it explores how technology transforms education through online learning, gamification, and
information access. Finally, citizen science projects like bird watching and environmental data collection are
encouraged for student participation.

The proposal addresses a broad spectrum of interrelated topics, highlighting the pervasive influence of
technology on modern life. It emphasizes digital security, equipping students to protect personal data and
navigate the complexities of online safety. It also fosters connections between technology and artistic
expression, from music and film to virtual reality, allowing students to combine creativity with innovation.
Exploring advances in transportation - from autonomous vehicles to intelligent infrastructure - sheds light on
how technology is changing urban mobility. Finally, the proposal examines the potential of technology to
bridge social gaps, addressing its benefits for marginalized groups and promoting inclusive design for all.

The proposed curriculum prioritizes computational thinking, encompassing core elements for well-
rounded student development. Students will develop logical reasoning and problem-solving through
algorithms and breaking down complex issues [**!. Abstraction skills are nurtured, allowing them to identify
patterns and simplify problems. The program equips students with coding and technological solution creation
through automation and programming. Critical thinking is fostered for solution evaluation and continuous
improvement. Finally, collaboration and communication are emphasized through programming projects,
teaching teamwork, idea sharing, and collaborative problem-solving.

Integrating Science, Technology, and Society (STS) elements with computational thinking and social-
emotional competencies is crucial for today's education. This synergy fosters a holistic approach to developing
the critical skills needed in our increasingly interconnected and technological world. By marrying STS
principles (which explore the relationship between science, technology, and society) with computational
thinking (which includes logical reasoning, problem-solving, and algorithmic creativity), students acquire the
tools necessary to understand and effectively address contemporary challenges. Additionally, incorporating
socio-emotional competencies like empathy, collaboration, and emotional self-regulation promotes a
comprehensive learning approach, recognizing the importance of interpersonal skills and emotional well-being
for personal and professional success 4. This balanced combination equips students to ethically, creatively,
and collaboratively tackle 21st-century challenges, empowering them to become meaningful contributors to a
constantly evolving society.

The proposed model, based on activities that integrate Science, Technology, and Society (STS) with
computational thinking, offers a versatile framework applicable to primary, secondary, and even tertiary levels
of education, with the necessary adaptations for each stage. This flexibility extends to subject areas, as the
model can be adapted to scientific and humanistic disciplines. By incorporating these relevant aspects, the
model significantly impacts the student's socioemotional development, equipping them with valuable skills
that will be highly useful for a successful professional future 3,

Computational thinking offers students a deepened lens for understanding the human aspects of learning,
including perspectives, emotions, behaviours, and decision-making. This is especially relevant as technology
automates classroom activities, from laboratory practices to using information and communication
technologies (ICT). By adopting computational thinking, educational activities become more engaging and
compelling. This approach equips students with practical and effective tools to apply these skills in real-world

learning scenarios 6],

Computational thinking requires students to be conscious and intentional throughout the problem-solving
process and develop essential attitudes such as [471:
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*  Face doubts by looking for answers.

*  Persist through iteration and experimentation.

+  Teamwork.

* Lead learning with inquiry.

*  Position yourself as a leader and learner at the same time.

Students learn to ask bold questions and persist through complexities toward solutions yet to be imagined.
In this way, educational systems, in general, have focused on enhancing students' cognitive dimension while
overlooking the socio-emotional dimension. Currently, a significant group of researchers emphasizes the
importance of emotional education in the educational system, underscoring that the purpose of education is the
student's development in their affective, cognitive, and social characteristics for the holistic development of
personality.

The proposed teaching-learning system cultivates a spirit of inquiry and innovation in students. By
encouraging them to ask questions, seek answers, explore new paths, and think critically, the curriculum
empowers them to transform future challenges into opportunities. This approach prioritizes STS activities and
computational thinking as core elements. Additionally, insights gleaned from student surveys inform socio-
emotional education practices, fostering a deeper understanding of adolescents' emotional needs and promoting
their active participation in the learning process, which is crucial for their personal development.

In this way, it is expected that the curricular proposal contributes in terms of:
*  Development of skills to learn another language.

*  Motivation for software management.

* Interest in good spelling and writing.

*  Sensitivity to perceiving, valuing, and expressing emotions.

*  Concern about maintaining satisfactory interpersonal relationships.

*  Knowledge of security in their performance and good self-esteem.

*  Development of empathy, happiness, joy, and permanent optimism.

*  Responsibility to resolve conflicts and make decisions.

4.1. Rationale for curricular integration

Although students’ socio-emotional development has traditionally been addressed through artistic
activities, limiting their formation exclusively to these areas proves insufficient in the face of the complex
challenges of today’s educational context. In disciplines such as engineering, where technical training
predominates, there is an increasing need to strengthen transversal competencies related to emotional
management, empathy, collaboration, and ethical decision-making. Thus, the inclusion of a specific course on
socio-emotional education is not intended to replace disciplines such as the arts, but rather to complement them
through a systematic and intentional pedagogical approach. This curricular space enables the integration of
strategies such as computational thinking, STS (Science, Technology, and Society) analysis, and the use of
interactive technologies to foster soft skills in technical contexts, promoting a more humanistic, critical, and
socially engaged education.

Furthermore, this proposal responds to concrete needs observed among secondary school students in
urban areas, where academic stress, emotional disconnection, and lack of motivation are notably high. Through

12



Environment and Social Psychology | doi: 10.59429/esp.v10i10.4153

activities specifically designed for these contexts, the course seeks to strengthen students’ overall well-being
and prepare them for university and professional environments in which socio-emotional skills are increasingly
valued. In this regard, the significance of the subject lies not only in its content but also in its transformative
approach—capable of linking the emotional with the technological, the familial with the institutional, and the
individual with the collective. This curricular perspective advocates for an emotionally intelligent, socially
situated, and technologically mediated education aligned with the challenges of the twenty-first century and
the demands of an active, reflective, and ethical citizenship.

4.2. Limitations

The limitations identified in the research process were, mainly, those related to the scope of the
participation of engineering students, since they are usually occupied with a large amount of academic load
and the topic of socio-emotions has not yet been formally integrated into the curriculum. This context may
have limited the understanding or interpretation of some constructs included in the instrument. In addition, the
dissemination of the questionnaire through digital platforms could have excluded students with limited access
to the internet or with a low level of digital literacy, which possibly affected the representativeness of the
sample.

4.3. Conclusions

This study presents an intervention intended to improve students social-emotional competencies,
recognizing the crucial participation of teachers, families, and educational institutions. Integrating
computational thinking with its components, the intervention broadens the avenues for teaching social-
emotional competencies. Attractive technology serves as a tool not just for entertainment, but also for fostering
creativity, problem-solving, and peer interaction.

Supplementing education with programming, simulations, and artificial intelligence (Al) tools empowers
students in two ways. First, they learn to conceive, plan, design, and create computer programs to influence
their world. Second, this approach fosters a range of cognitive skills encompassed by computational thinking,
such as creativity, abstraction, problem analysis, logical and critical thinking, communication, and
collaboration.

Implementing the proposed program throughout secondary education underscores the importance of
fostering socio-emotional learning. These programs not only act as protective resources for students' well-
being but also provide a solid framework for their comprehensive development in a complex and ever-changing
educational landscape. Today investment in digital infrastructure in the scholar system is vital, since most
countries have opted for the continuity of the educational process through online modalities. The use of the
Internet offers a unique opportunity for bringing the school and educational processes closer to students in
confined conditions.

Conflict of interest

The authors declare no conflict of interest

References

1.  Marimon, M., Cabero, J., Castafieda, L., Coll, C., Minelli, J., and Rodriguez, M. (2022). Building Knowledge in
the Digital Age: Challenges and Reflections, Rev. of Distance Education, 22(69): 1-32, 2022.
http://dx.doi.org/10.6018/red.505661.

2. Davis, A., Solberg, V. S., De Baca, C. and Gore, T. H. (2014). Use of social emotional learning skills to predict
future academic success and progress toward graduation, Journal of Education for Students Placed at Risk
(JESPAR), 19(3-4): 169-182. https://eric.ed.gov/?1d=EJ1047637

13



Environment and Social Psychology | doi: 10.59429/esp.v10i10.4153

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Saroya, T., and Buck, G. A. (2025). Using Social-Emotional Learning Strategies to Impact Undergraduate
Students” Cogni-tive and Affective Engagement with Climate Change. Journal of Research in Didactical Sciences,
4(1): 21-41. https://doi.org/10.51853/jorids/16253

Extremera N., Mérida, S. and Sanchez-Gomez, M. (2019). Socio-emotional education: theoretical implications and
scientific evidence. Voices of Education, 2: 74-97.
https://www.revista.vocesdelaeducacion.com.mx/index.php/voces/article/view/213

Panayiotou, M., Humphrey, N., and Wigelsworth, M. (2019). An empirical basis for linking social and emotional
learning to academic performance, Contemporary Educational Psychology, 56: 193-204.
https://doi.org/10.1016/j.cedpsych.2019.01.009

Weissberg, P. (2019). Promoting the social and emotional learning of millions of school children, Perspectives on
Psychological Science, 14(1): 65-69. https://doi.org/10.1177/1745691618817756

Aho, A. (2012). Computation and computational thinking, The Computer Journal, 55(7): 832-835.
https://doi.org/10.1093/comjnl/bxs074

Zapata, M. (2015). Computational thinking: A new digital literacy. NET. Journal of Distance Education, 46: 1-47.
https://www.um.es/ead/red/46/zapata.pdf

Linsingen, L., and Ferrando, K. (2018). STS Studies in Engineering Careers: Educational Perspectives for
Sociotechnical Citizenship, Rumbos Tecnologicos, 43(10): 233-244.
https://ria.utn.edu.ar/server/api/core/bitstreams/e7f74701-57a3-4079-9aee-e0457598 1b86/content

Catelli, J. (2019). Foundations for a "socio-emotional education": conceptual notes from a possible perspective.
Voices of Education, Special Issue 2: 45-63.
https://www.academia.edu/98677607/Foundations_for a socio_emotional education_conceptual notes from a p
ossible point of view

Cantu-Martinez, P. (2019). Science and Technology for Lasting Development, Rev. Economy and Society, 24(55):
92-112. https://dx.doi.org/10.15359/eys.24-55.7

Ferragut, M., and Fierro, A. (2012). Emotional intelligence, personal well-being and academic performance in
preadolescents, Latin American Journal of Psychology, 95-104. https://www.redalyc.org/pdf/805/80525022008.pdf
Bello, Z. (2014). The education of emotional capacities within the family. International Journal PEI: For
Psychology and Integral Education, 4(7): 148-170.

Marquez, M., and Gaeta, M. 2017. Development of emotional competencies in preadolescents: the role of parents
and teachers. Interuniversity Electronic Journal of Teacher Training, 221-235.
https://www.redalyc.org/pdf/2170/217050478015.pdf

Herodotou, C., Kambouri, M., and Winters, N. (2014). Dispelling the myth of the socioemotionally dissatisfied
gamer, Computers in Human Behavior, 32: 23-31. https://doi.org/10.1016/j.chb.2013.10.054.

Peddigrew, E., Andrews, N., Al-Jbouri, E., Alexandra Fortier, and Weaver, T. (2022). Mechanisms Supporting
Students’ Social and Emotional Learning Development: Qualitative Findings from a Teacher-Led Intervention. Ca-
nadian Journal of Community Mental Health. 41(3): 39-56, 2022. https://doi.org/10.7870/cjemh-2022-019
Greenberg, M. T. (2023). Evidence for social and emotional learning in schools. Learning Policy Institute.
https://doi.org/10.54300/928.269

Oberle, E., Domitrovich, C., Meyers and Weissberg, R. (2016). Establishing systemic social and emotional
learning approaches in schools: A framework for school wide implementation, Cambridge Journal of Education,
46(3): 277-297. https://eric.ed.gov/?id=EJ1107271

Kaplan, C., and Khotsch, L. (2017). The education of emotions. A perspective from Norbert Elias, Latin American
Journal of Critical Research, 8(5): 119-134.

Greenberg, M. T., Weissberg, R. P., O'Brien, M. U., Zins, J. E., Fredericks, L., Resnik, H., and Elias, M. J. (2003).
Enhancing school-based prevention and youth development through coordinated social, emotional, and academic
learning. American Psychologist, 58(6-7): 466-474. https://psycnet.apa.org/doi/10.1037/0003-066X.58.6-7.466
Durlak, J. A., Weissberg, R. P., Dymnicki, A. B., Taylor, R. D., and Schellinger, K. B. (2011). The impact of
enhancing students' social and emotional learning: A meta-analysis of school-based universal interventions. Child
Development, 82(1): 405-432. https://doi.org/10.1111/j.1467-8624.2010.01564.x

Brackett, M. A., Rivers, S. E., Reyes, M. R., and Salovey, P. (2012). Enhancing academic performance and social
and emotional competence with the RULER feeling words curriculum. Learning and Individual Differences, 22(2):
218-224. https://psycnet.apa.org/doi/10.1016/.1indif.2010.10.002

Collaborative for Academic, Social, and Emotional Learning (CASEL). (2020). CASEL Guide: Effective Social
and Emotional Learning Programs—Preschool and Elementary School Edition. Chicago, IL: Author.

14



Environment and Social Psychology | doi: 10.59429/esp.v10i10.4153

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

World Economic Forum (WEF). The Future of Jobs Report, (2020). Retrieved from
https://www.weforum.org/reports/the-future-of-jobs-report-2020.

Jones, S. M., Bouffard, S. M., and Weissbourd, R. (2017). Educators’ social and emotional skills vital to learning.
Phi Delta Kappan, 99(2): 25-30.

https://www.nationalresilienceresource.com/Education/Educators_social and_emotional_skills.pdf

Elias, M., Zins, J., Weissberg, R., Frey, K., Greenberg, M., Hayness, N., Kessler, R., Schwab-Stone, M., and
Shriver, T. (2020). Promoting social and emotional learning. Association for supervision and curriculum
development. Alexandria, Virginia, USA.

Domitrovich, C. E., Durlak, J. A., Staley, K. C., and Weissberg, R. P. (2017). Social-Emotional Competence: An
Essential Factor for Promoting Positive Adjustment and Reducing Risk in School Children. Child Development,
88(2): 408-416. https://doi.org/10.1111/cdev.12739.

Grover, S., and Pea, R. (2013). Computational thinking in K—12: A review of the state of the field. Educational
Researcher, 42(1): 38-43. https://doi.org/10.3102/0013189X12463051

Kafai, Y., and Burke, Q. (2014). Connected code: Why children need to learn programming. MIT Press.
https://doi.org/10.7551/mitpress/9992.001.0001

Weintrop, D., Beheshti, E., Horn, M., Orton, K., Jona, K., Trouille, L., and Wilensky, U. (2016). Defining
computational thinking for mathematics and science classrooms. Journal of Science Education and Technology,
25(1): 127-147. https://doi.org/10.1007/s10956-015-9581-5

Watanabe, Y., Ikeda, M., Saeki, E., and Higashida, M. (2017). Social-emotional learning and class climate among
ele-mentary-aged students in Japan. International Journal of School & Educational Psychology, 11(2): 361-374.
https://doi.org/10.1080/21683603.2022.2075997

Nishimura, T., and Sakurai, S. (2017). Longitudinal changes in academic motivation in Japan: Self-determination
theory and East Asian cultures. Journal of Applied Developmental Psychology, 48: 42-48.
https://doi.org/10.1016/j.appdev.2016.11.004

Nakamura, Y. (2021). Programming education in Japanese schools Identification of existing barriers and
suggestions for the teacher’s online platform. [Research Report] 0003, UCA- INSPE Académie de Nice. hal-
03410836

So, H., Jong, M., and Liu, C. (2020). Computational Thinking Education in the Asian Pacific Region. The Asia-
Pacific Education Researcher. 29: 1-8. https://link.springer.com/article/10.1007/s40299-019-00494-w
Kanemune, S., Shirai, S., and Tani, S. (2017). Informatics and Programming Education at Primary and Secondary
Schools in Japan. Olympiads in informatics, 11(1):143-150. https://doi.org/10.15388/101.2017.11

Kong, S., Abelson, H., and Lai, M. (2019). Introduction to Computational Thinking Education. Computational
Thinking Education. Springer, Singapore. https://doi.org/10.1007/978-981-13-6528-7 1

Seow, P., Looi, C., How, M., Wadhwa, B., and Wu, L. (2019). Educational policy and implementation of
computational thinking and programming: A case study of Singapore. Computational thinking education, 345-361.
https://doi.org/10.1007/978-981-13-6528-7

Haryono, A., and Adam, C. (2021). The implementation of mini-research project to train undergraduate students’
scientific writing and communication skills. Jurnal Pendidikan Biology Indonesia, 7(2):159-170. https://
doi.org/10.22219/jpbi.v7i2.15838

Basogain, X., Olabe, M., and Olabe, J. (2015). Computational Thinking through Programming: Learning
Paradigm. Journal of Distance Education, (46): 1-33.

Compaifia, P., Satorre, R., Llorens, F. & Molina, R. Teaching to program: a direct path to developing computational
thinking. RED, Journal of Distance Education, no. 46, 1-15, 2015. https://revistas.um.es/red/article/view/240011
Ortega, B., and Brouard, M. (2018). DIY robotics: computational thinking to improve problem solving.
RELATEC, Latin American Journal of Educational Technology, 17(2): 129-143. https://doi.org/10.17398/1695-
288X.17.2.129

Pérez, J. (2019). Computational Thinking in Everyday Life, Scientific Journal, 4(13): 293-306.
https://doi.org/10.29394/Scientific.issn.2542-2987.2019.4.13.15.293-306

Guss, S. S., Clements, D. H., Sharifnia, E., Sarama, J., Holland, A., Lim, C.-I., and Vinh, M. (2024). Designing
Inclusive Computational Thinking Learning Trajectories for the Youngest Learners. Education Sciences, 14(7):
733. https://doi.org/10.3390/educsci14070733

UNESCO (2024). International Bureau of Education. Strengthening social and emotional learning in hybrid modes
of education: building support for students, teachers, schools and families: a UNESCO-IBE discussion paper.

15



Environment and Social Psychology | doi: 10.59429/esp.v10i10.4153

45.

46.

47.

Nesi¢, M., Petrovi¢, D., Ili¢, D., Nesi¢, D. (2020). Emotional Intelligence of Engineering Students as Basis for
More Suc-cessful Learning Process for Industry 4.0. Mathematics, 8: 1321. https://doi.org/10.3390/math8081321
Hwang, G.J. (2022). Effects of Engineering Students’ Soft Skills and Empathy on Their Attitudes toward Curricula
Integration. Education Science, 12: 452. https://doi.org/10.3390/educscil 2070452

Pozuelo, M.A., Pastor-Blas, M.M., Lloret, J. (2024). In Search of a More Balanced Engineering Curriculum.
Inventions, 3(8). https://doi.org/10.3390/inventions3010008

16



