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Design Thinking (DT) is a design process originally used in the conception and validation of innovative and
technologically efficient human-centered solutions for ill-formed problems. Being an iterative and collaborative
process with a human point of view, DT allows adopters to improve several intrapersonal and interpersonal skills,
like collaboration, creative thinking, leadership, presentation, project management, ethics, storytelling, negotiation,
empathy, willingness to learn, etc. As such, DT has been adopted in several other areas and has also become
highly relevant in educational contexts to develop the aforementioned skills in students. It has also been shown to
contribute to minimizing the school dropout problem by keeping students motivated and integrated in the school

context.
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| 1. Introduction

Education is a key element in building a society. One of the most important sources of education is school, as a
host of formal education, even though individuals, as social beings, also construct their knowledge in non-formal
and informal ways. It is therefore highly important for the development of citizens and society to invest in initiatives
and projects that guarantee that everyone has the same opportunities and that schools are truly able to provide a
good environment for all, ensuring that everyone is motivated to complete their educational path and is prepared
for their personal, professional, and social role in society. Nevertheless, traditional passive learning approaches
based on expository lectures do not motivate students to continue in school and do not develop the required skills

for current societal challenges—active learning methodologies are required to achieve that [,

Active learning is rooted in the constructivist learning theory, which emphasizes that individuals build their
knowledge by connecting new ideas and experiences to their own pre-existing knowledge and experiences to form
new or enhanced understanding. The theory grounded in work by Piaget and others, posits that learners assimilate
new information by incorporating it into an existing framework, even if that information contradicts prior
understanding . Approaches that promote active learning often explicitly ask learners to make connections
between new information and their current mental models, extending their understanding. In other cases, teachers
may design learning activities that allow learners to confront misconceptions, helping learners reconstruct their

mental models based on more accurate understanding £,
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Active learning approaches often embrace the use of collaborative and/or cooperative learning groups, a
constructivist-based practice that places particular emphasis on the contribution that social interaction can make.
Lev Vygotsky’s work elucidated the relationship between cognitive processes and social activities and led to the
sociocultural theory of development, which suggests that learning takes place when learners solve problems

beyond their current developmental level, with the support of their instructor or their peers 4.

Approaches that promote active learning focus more on developing learners’ skills than on transmitting information
and require that learners do something—read, discuss, write—that requires higher-order thinking. Therefore, the
role of the teacher changes from lecturer to tutor and the role of the pupil changes from passive receiver to active
designer of knowledge. When teachers serve as collaborators, co-learners, and mentors rather than as
authoritative figures dispensing factual information, they rest on the same epistemological grounds as their
learners. This is a key point. When the contestability of any and all ideas (even one’s own) is recognized, a
learning space is created where critical commentary becomes something not to be feared but to be relished and
embraced. Learners become actively engaged in the construction of knowledge. When learners problematize an
issue, their focus shifts from articulating the meaning in other people’s ideological positions and theories to
theorizing their own experience within the context of the “content” introduced in the course. In this way, learners

become active knowledge producers instead of passive recipients.

Design Thinking (DT) is an exemplary active learning methodology. At its core, DT is an iterative design process
that focuses on creative problem-solving and encourages individuals to think outside the box, to collaborate, and to
empathize with users. DT offers a powerful approach to develop transversal skills in educational settings by
cultivating creative thinking, leadership, presentation skills, project management, ethics, storytelling, negotiation,
empathy, and a willingness to learn through an iterative and collaborative process. Design Thinking also develops
critical thinking skills, enhances creativity, and promotes collaboration among students RIEIZ Al these skills are
increasingly valued by employers and are vital for the students’ long-term success in facing the challenges of the
21st century. As such, DT has gained significant attention in education in recent years [, particularly because

traditional teaching methods do not develop these skills 19,

Collaboration is a key skill fostered by Design Thinking, as it encourages students to work in multidisciplinary
teams, share ideas, and leverage diverse perspectives [112] Creative thinking is another core aspect as it
promotes the generation of novel solutions and encourages students to think critically and imaginatively 131,
Leadership skills are also nurtured through DT as students are encouraged to take initiative, guide group
discussions, and effectively communicate their ideas 2. Good presentation skills play a vital role in the process as
students learn to articulate and visualize their concepts effectively to communicate their ideas to others 14, Project
management is another critical skill developed through DT as students learn to plan, organize, and execute their
projects within given constraints 22l Ethics and storytelling are emphasized in Design Thinking by fostering a
sense of responsibility and integrity among students (4. Negotiation skills are also developed as students
collaborate with team members, reconcile conflicting ideas, and reach consensus 2. Empathy, a central pillar of

DT, enables students to understand and address the needs of end-users, promoting human-centered design
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solutions (X, Lastly, the willingness to learn is inherent in the process, as students are encouraged to embrace

failure, iterate, and continuously improve their ideas (5],

To maximize the potential benefits of DT in education, it is essential to establish a teacher training model that
supports its implementation. This model should aim to increase the academic success of teachers, enhance
professional development opportunities, and equip educators with the necessary resources and mindset to teach
DT skills effectively. By providing teachers with guidance and feedback, they can effectively guide and support
students through the process. Moreover, the model should seek to empower educational authorities, policymakers,
and decision-makers to promote mainstream DT practices. This involves strengthening their capacity to understand
and support the integration of DT in curricula and educational policies also because the implementation of DT in
education has been linked to a decrease in early school dropout (ESD) rates. Schiitte et al. attribute this effect to
the engaging nature of Design Thinking, which emphasizes hands-on, project-based learning and contributes to
increased student motivation and interest in education 1€, By providing students with a sense of ownership and

relevance in their learning experiences, DT can help reduce disengagement and dropout rates.

| 2. Design Thinking

Design Thinking is a user-centric approach to design, focusing on developing appropriate solutions for business or
social challenges by deeply understanding how users interact with a proposed product or service. In a business
context, its primary goal is to improve customer experiences and foster company growth 271, The Design Thinking

process is organized into five stages (Figure 1) according to the framework proposed by the Stanford d.school &
[L1](18][1].

» Stage 1: Empathize—the first step is related to understanding the real needs of a specific group. This helps to
gain an empathetic understanding of the problem through research, observations, interviews, or any other

process that allows understanding the problem from the users’ point of view.

» Stage 2: Define—the second step is related to defining the problems based on the research performed in the

first step. This includes introducing a problem statement based on the perspective gained previously.

» Stage 3: Ideate—the third step is related to introducing solutions to problems. This includes “thinking out of the
box” and searching for alternatives and identifying innovative solutions to problems. In the end, a decision is

made to implement in the next step.

» Stage 4: Prototype—the fourth step is related to building a representation of the idea conceived in the previous

step in the form of a product, service, project, framework or other.

» Stage 5: Test—the last step is related to implementing the solution and testing it through the involvement of the

users. If the solution proves to be not adequate for the problem, it implies returning to a previous DT step.
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Stanford d.school Design Thinking Process
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Figure 1. Design Thinking stages [18],

As mentioned before, the successful adoption of DT in education was due “to the core of the design concept, which
encompasses elements such as thinking, developing empathy, promoting action-oriented prejudices, developing
meta-cognitive awareness, being active, problem solving, and using one’s imagination” 29, Design Thinking
requires learners to be active at all moments, so it promotes active learning, which is commonly defined as a
methodological process that scaffolds an organized set of activities that learners do to construct knowledge and
understanding through the involvement of higher-order thinking 2221 Metacognition—learners’ thinking about
their own learning—is an equally important element, and active learning strategies should include instructional
activities involving learners in doing things and thinking about what they are doing. These activities can range from
very simple (e.g., pausing lectures to allow learners to clarify and organize their ideas by discussing with peers) to

complex (e.g., using case studies as a focal point for decision-making).

It has been shown that with the Design Thinking methodology, students tend to be more dedicated and to put more
effort in the idealization and drawing steps than while immersed in traditional teaching 231241 |t also enables the
students to easily create new options, think of new solutions, and register insights. It is considered a great tool to
support the activities of discussing and sharing thoughts, as it supports the process of working in groups and has a

positive impact on the social development dimension of students.

The mentality, values, and set of skills that DT develops in learners, thanks to the thought processes implicit in the
different stages, make them more tolerant and sensitive to cultural problems and to those topics directly related to
language and culture, such as cultural conflicts, racial and/or linguistic discrimination, mediation and identity
problems, stereotypes, or globalization, among others. Therefore, the methodology also influences the
development of the social-affective awareness of students. Affective competence is especially developed by the
abductive thinking process, which, by fostering thinking in new and different perspectives, detaches itself from pre-

established models and considers that feelings and emotions are as important as rationality 221,
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| 3. Design Thinking and Early School Dropout

Early school dropout (ESD) is defined as a situation in which a student stops attending school without having
completed the minimal required qualification. ESD is a very complex and multifaceted phenomenon that results
from a combination of social, economic, educational, and even personal (family) factors. In fact, although it is often
associated with socioeconomic disadvantages, the decision is rarely sudden or the result of an isolated episode
and normally originates from a long (and quite visible) process of disinterest and failure. The six main causes that
have been proposed for ESD are (1) a mismatch between school and student reality; (2) poor family cooperation
with the school; (3) an inadequate response of the school to the expectations of teachers and students, families, or
society; (4) poor pedagogical preparation of teachers; (5) a lack of reading habits; and (6) a lack of study methods
(28] Other frequent causes are related to special needs not being catered to; personal or family-related problems;
bad relations with professors; poor relationships with peers or a negative school climate (including the existence of
bullying); health problems and dissatisfaction with the results obtained; socioeconomic status, such as a lack of
money to continue school or having to start to work at an earlier age to help in the household; the cultural identity
of the family, which can enter into conflict with the school system; and family members’ dedication to, and

expectations of, the student 27,

In 2010, the goal of the European Union was to lower the early school dropout rate below 10% by 2020. The
“European Toolkit for Schools” was created with an aim to promote inclusive education and combat ESD. This
guide provides useful information, examples of measures, reference materials, and a set of tools with concrete
ideas aimed at improving the actions of schools to enable all students to be successful. The support students
receive from teachers is the most important enhancer of school engagement. This strong relationship is linked to
social, emotional, and behavioral well-being and attitudes. Increasingly, teachers are expected to become
facilitators of learning 28, By continually motivating, guiding, and supporting students, teachers can help students
to control their own learning. This approach requires teachers to develop a strong, trust-based relationship with

students and their parents, thereby developing positive environments in classrooms and schools.

Students’ needs are presented as the central focus of education. All students are entitled to high-quality teaching, a
relevant curriculum, appropriate assessment, and valuable learning opportunities. Schools must provide an
environment that accommodates the diversity of students, including their various learning needs, to maximize the
potential of each young person. Quality education must be designed and tailored to students, rather than forcing
them to adjust to an existing system. This approach should guarantee their participation in the learning process, as
well as the perception of a clear purpose for their studies. These are important incentives for their permanence in
the school system, and a support framework should be in place that consists of a wide range of different measures

for different groups of students.

By adopting DT in the classroom, the educational model is enriched by making the object of discovery fascinating
and involving, motivating, and guiding the students as “design thinkers” towards personal and educational success.
Thus, DT becomes a glue that keeps teams together, allowing students to take intuitive leaps, think differently, and

see old problems in new ways. This promotes students’ creative confidence, achieved through active problem
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solution promotion, while combating early-school leaving, as teachers can create a more immersive curriculum
focused on real-world problem-solving, where students can solve creatively and infuse meaning into what students

learn, regardless of the subject or grade.

One of the justifications for dropping out of school is the inadequacy of the teaching method for some students 28],
Therefore, the whole learning process should be adapted to the reality of teachers and students. The DT
methodology can be of acute importance to changing the early school dropout scenario, as it stimulates innovation

and the search for the most suitable solutions for the most varied types of problems.

The Design Thinking methodology is by nature multidisciplinary; hence, it can be implemented in a vast series of
contexts and supportive of people from different backgrounds and with different goals. Since a main educational
problem is to have adequate learning techniques that boost and support students’ learning, the application of the
DT methodology, as it promotes greater engagement and more active participation of students in the learning
process, will, by deduction, avoid the early school dropout of students. By using the Design Thinking methodology,
students are more integrated in the learning process because they develop their skills through a problem-solving

approach based on real-life situations while immersed in a collaborative environment.

To sum up, changing the curriculum to integrate DT within the traditional school system can lower school dropout
rates as DT is an innovative learning process that is adapted not only to the students’ reality, but also to the
teachers’. In fact, when educators are exposed to DT methodology, they are better able to conceptualize individual
ideas and perspectives on various topics. They acquire the ability to plan more dynamic classes that are in
accordance with the level of knowledge of all those involved. As such, DT is one of the most efficient ways to

transform teaching and empower teachers.
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