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Abstract 
The emergency due to the SARS-CoV-2 pandemic has required substantial and situational 
changes in the living environments, relational, educational, health, and media networks. 
Managing complexity in emergency contexts, therefore characterized by conditions of a high 
individual, relational and institutional vulnerability, imposes an urgent mandate on 
educational agencies to rethink, adapt, reorganize and innovate their teaching methods. The 
interaction with the digital ecosystem has accelerated the need to draw from creative 
decision-making and problem-solving strategies, tinkering, attention to the design of the 
learning room due to distancing, and to reconsider transversal skills, necessary to promote the 
development of new cognitive-learning strategies. The contribution provides the results of an 
educational program based on design thinking and embodied approach to stimulate problem-
solving and creative thinking in university students. The methodology starts from the recent 
evidence-based applications offered by Embodied Cognition & Design Thinking, Emotional 
Design in Digital Media for E-Learning and the Personal Learning Environment 
(personalization of learning) and directly involves the user in co-design, testing and design 
experiment embodied in distance learning contexts.  
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Introduction 
 
The emergency scenario due to the rapid spread of the SARS-CoV-2 pandemic has required 
substantial and situational changes in living environments, relational, educational, health and 
media networks. Managing complexity in emergency contexts, thus characterized by 
conditions of a high individual, socio-relational and institutional vulnerability, imposes an 
urgent mandate on educational agencies to rethink, adapt, reorganize and innovate their 
educational delivery methods. 
 
The interaction with the digital ecosystem has accelerated the need to draw on strategies of 
creative decision making and problem-solving, tinkering, to give attention to the design of the 
learning room due to distancing, and to reconsider transversal skills, necessary to promote the 
development of new cognitive and learning strategies. 
 
This research contribution follows the programmatic direction of Goal 4 of the UN 2030 
Agenda (UNESCO 2017), where the need to co-create didactic strategies useful to strengthen 
national and international educational systems, within the demand for quality, equitable and 
inclusive education, is compelling. The road map for achieving this goal envisages radical 
action that is broadly resolutive and connectivist, both in humanitarian and pedagogical 
terms, that is in line with 'emergent design', that is inquiry-based, and that is adaptive yet 
generative. The implementation of such educational-formative implementation directives, the 
integration of critical relational frameworks in an adaptive and complex pedagogical 
approach, allowed our research team to prepare an opening towards "situational expertise", 
thus allowing the formulation of a design with a "humanizing and transformative" (Piceci, 
Cancellara, 2020) approach, precisely Human-Centered through Design Thinking (DT). 
 
DT is a methodology that is used to solve complex problems and is "a way of using systemic 
reasoning and intuition, to explore the ideal predictive value of organization and 
organizational planning" (Langenfeld, 2019). 
 
The centrality of the research work will be focused, on reflecting the interaction of 
technology and its impact on human factors, the ergonomics of information processing, and 
connected devices. 
 
The methodology of the experimental protocol starts from the recent evidence-based 
applications offered by Embodied Cognition & Design Thinking, Emotional Design in 
Digital Media for E-Learning, and Personal Learning Environment. 
 
The recent IDeAL - Iterative Design for Active Learning methodology proposed by INDIRE, 
a learning path based on problem-solving and creative and analytical skills, which revolves 
around the creation of a physical, virtual or conceptual product, is a valid reflection to 
support this research (INDIRE, 2020). 
 
The design activity becomes the central point of the teaching-learning process: the student 
and the teacher are personally involved in conceiving/making a product and evaluating 
possible creative solutions to a problem. Discussion, narrative focus groups, brainstorming 
techniques and the development of transversal skills will be promoted, in a user-centered 
environment (UX Designer Gray 2016 methodology). 
 



Furthermore, this work aligns with the framework of competencies defined by the learning 
indicators, skills and competencies, proposed by the P21 (Framework for 21st Century 
Learning)1, necessary to succeed in work, life and in the broader framework of developing 
active and aware citizenship, as well as supporting systems necessary to achieve 21st Century 
Life Long Learning outcomes. The P21 competencies are divided into 4 macro-areas: 
1) Knowledge of the content and themes of the 21st century 
2) Learning and innovation skills and creativitỳ. 
3) Information, media and technology skills (Computer Literacy, Media Literacy, ICT 
Literacy, embodied digital awareness and storytelling) 
4) Life and Career Skills (Flexibilitỳ and Adaptabilitỳ, Initiative and Personal Direction 
Social and Intercultural Skills, Productivitỳ and Responsibilitỳ, Leadership and 
Accountabilitỳ). 
 
1. Design Thinking 
 
“Design Thinking is a methodology that we use to solve complex problems, and it is a way of 
using systemic reasoning and intuition to explore the ideal predictive value of organization 
and organizational planning” (David Kelley of Stanford University). The design thinking 
focus for the teaching-learning process is the design activities. The students are involved in 
thinking about the solution and evaluating the possible solutions to a problem. 
 
The mental design work is strongly anchored to the context and must have a resilient attitude 
for a transformative and flexible digital pedagogy that would be: 
• HCD Human-Centered Design, 
• UCD User-Centered Design, 
• HCI Human-Computer Interaction. 
 
To have a Contextualized learning, attentive to educational emergencies is active, reactive, 
and situated and to develop Strategic competence as core competencies for "learning to learn" 
(bottom-up strategies) for Life Long Learning Competence. 
 
The distinctive factors of design thinking in media education are: 
• Multidisciplinarity; 
• Co-construction and collaboration; 
• Creativity; 
• Propensity for "Wild Ideas" innovative approach to teaching; 
• Creative Problem Solving; 
• Decision Making; 
• Learning by doing; 
• Strategic thinking for solution of complex problems; 
• Critical-divergent thinking; 
• Emotional engagement; 
• Technological Devices & Embodied Interaction. 
 
This methodology activates solution strategies based on cognitive skills for solving complex 
problems through embodied learning. Design Thinking activates all processes of creative 
problem solving, learning-by-doing, and decision-making strategies by requiring students to 
																																																													
1 P21Framework for 21st Century Learning” at 
fttp://static.battelleforkids.org/documents/p21/P21_Framework_Brief.pdf [Retrived 19/04/2021] 



focus on the design process and the motivations for the choice made (Cancellara, Piceci, 
Mariani, 2021).  It invites reflection on mistakes, enhancing intrinsic motivational processes 
through a decision-making process that activates neuro-cognitive circuits involved in 
procedural logic, this is supported by the psychological and neurological model of Design 
Thinking by Reimann and Schilke (2011). Change occurs over time as the professional 
designer transforms a skill into practice. Undergraduates learn how to cope with new 
problems with different uncertainty factors by drawing on new knowledge by engaging in 
practitioner research and increasing their attention to what this process of analysis reveals. It 
is interesting to note that in this field we speak of Empathic Design: creating solutions 
through empathy that stems from the spirit of collaboration that arises in a context of 
teamwork that develops professional and personal expertise that involves cognitive and 
metacognitive processes such as reenactment (having to resume procedural knowledge or 
previously learned content), creating innovative solutions, self-esteem, sense of agency, self-
consciousness, self-awareness (Anderson & Krathwohl, 2001). The motivational drive in 
Design Thinking seems to be very important and is triggered by an emotional response that in 
turn derives from increasing attention, increased involvement of memory and learning 
processes, followed by aesthetically pleasing design. There is evidence in the literature on 
reward, inspiration, and ideation. Kernel of Design Thinking is the social interaction between 
students and students and between teachers and students, as a meeting of views. 
Brainstorming helps in social interaction and the development of non-judgment practices. 
Design Thinking in the logic of team working favors the development of both personal and 
social skills (Cancellara, Piceci, Mariani, 2021). "Design Thinking is an individual creative 
process, influenced by factors at the social level (inspiration, prototyping, and low criticism) 
that includes attention, memory, and learning and leads to a pleasing aesthetic" (Reimann and 
Schilke 2012). 
 
2. The Study 
 
In this study, the experimental lines of DBR, Design-Based Research (Reimann 2011 - Bell, 
Hoadley, Linn 2004) were used to implement an educational and training intervention 
strategy starting from the Design Thinking Embodied Approach construct (Cancellara, Piceci, 
Mariani, 2021). This research aims to directly involve the user in co-designing, testing, and 
experimenting with embodied design experiments also in distance learning contexts.  
 
This is a preliminary empirical study to be able to test the intervention. For this reason, a non-
representative statistical sample of 12 individuals (17% male and 83% female) selected 
among teachers in training on a university course was used. On this sample, the intervention 
was tested and lasted 6 weeks with a frequency of one weekly meeting of 90 minutes. These 
meetings took place in the classroom in the presence of the experimenters. No subjects 
unrelated to the experimentation were allowed in the classroom. 
 
2.1. Methods 
 
The intervention was structured in 3 phases summarised below: 
a. Time T0:  

• Analysis of the starting situation  
• Test administration for assessment  

b. Time T1: Training Protocol on non-statistical sample  



• Training Scenario 1: Digital Storytelling Embodied: self-representation, action, 
relationship with the body in socio-psycho-educational contexts and relation to Media 
Learning Education contexts 
• Training Scenario 2: Digital Thinking Approach: declined to teaching-learning 
contexts according to an Embodied perspective  
• Training Scenario 3: Self-Awareness Activities for youth, students, teacher: Self-Talk, 
Limiting Thoughts / Enhancing Thoughts / Emotional narrative, soft skills and 
metacognitive strategies, Mindfulness 

c. Time T2:  
• Monitoring with news test administration for post-assessment 
• recalibration and readjustment of phase “Time T2” (actually in progress)  

 
The initial analysis and monitoring were carried out with questionnaires anonymously 
administered through Google Form. 
 
2.2. Measurements 
 
The questionnaires administrated were the following: 

Perceived self-efficacy scale in the management of complex problems by Farnese, 
Avallone, Pepe, Porcelli (Farnese et al, 2007). To observe the approach to stress and 
also the ability to analyze in the management of complex problems. 
White Bear Suppression Inventory (WBSI), (Daniel Wegner & Sophia Zanakos 1994). 
To measure thought suppression. The suppression of chronic thoughts is a variable 
related to obsessive thinking and the negative effects associated with depression and 
anxiety. 
Decision-making style (French, West, Elander, Wilding, 1993). To be able to analyze 
decision-making skills. 
PSI Problem Solving Inventory, form B (Heppner 1988), in the Italian adaptation by 
Soresi and Mirandola (Soresi & Mirandola, 1998). To analyze the aptitude for problem-
solving. 
Creative personality test (Williams, 1993). To detect the emotional constructs of 
willingness to take risks, curiosity, complexity, and imagination. The comprehensive 
test is based on Guilford's theory of divergent thinking (1950) and consists of two 
different tools: the "Divergent Thinking Test" and the "Creative Personality Test". Only 
the latter was used for this research work. 
Digital Citizenship Skills Questionnaire for teachers (Piceci, Mariani, Melchiori, 2021). 
To evaluate the digital skills about European directives and DigComp 2.1 (Carrettero, 
Viorukari & Punie 2017) 

 
3. Results 
 
The analysis carried out on the non-representative statistical sample focused above all on the 
analysis of the effectiveness of the intervention as the idea of the study group was to create a 
training course that would take into account the current educational context that requires an 
increasing presence in the digital environment, which requires the development of critical 
thinking. The results from a numerical point of view will then be analyzed by applying this 
research methodology in a larger area that can be representative from a statistical point of 
view. 
 



The analysis of Digital Competencies tended to detect whether there were basic, average, or 
advanced competencies. This survey was carried out at T0 (before administering the 
intervention) and then at T2 (at the end of the 6 weeks of meetings). It is interesting to note 
the following: 
 
Survey results T0: 
 Base: 33% 
 Medium: 58% 
 Advance: 9% 
 
Survey results T2: 
 Base: 8% (- 25% on TO) 
 Medium: 67% (+ 9% on TO) 
 Advance: 25% (+ 16% on TO)   
 
There has been a rise in Digital competencies towards the TOP. 
 
Improvements were also noted concerning the following embodied DT qualities: 
• Play Practice understood as rhythms of bodily and social doings related to the 
surrounding space; 
• Bring out understood as the ideas that come up through using the technique and their 
unfolded embodied meaning; 
• Contingency is understood as the capacity to think of ways how to meaningfully 
augment the sensorimotor experience through digital technology and physical space; 
• Playful Engagement is understood as the capacity to stimulate interest and motivation 
to participate in an activity; 
• Social Dialogue is understood as the capacity to promote empathy and a collaborative 
attitude between the participants of a design activity; 
• Embody Learning and Embody Awareness  and Memory understood as the produced 
design elements or body knowledge of people’s lived Visited sensations that become personal 
knowledge; 
• Relationality is understood as the comprehension of relationships and dependencies of 
situated interactions between people and the world during the use of the technique. 
 
4. Conclusion 
 
The analysis of the educational intervention proved to be effective on the sample examined. 
The proposed method operates within the framework of "on-life" learning, the focus being on 
the two-way teacher/student relationship mediated by a hyper-connected ecosystem. The 
proposal aims to answer the university's questions regarding the interdisciplinary knowledge 
to be transmitted, including in the project's programs both "soft skills" (World Economic 
Forum Report 2020) and complex problem-solving skills, critical thinking, creativity, ability 
to work in a team and attention to the development of emotional intelligence. The intention is 
to create a training proposal that can take a flexible form that is recursive and adaptable to the 
emerging context.  
 
The role of emerging digital technologies in generating "embodied" learning experiences was 
also observed, examining, in particular, the relationship between certain individual factors 
(embodied attitude towards technologies, sense of agency, self-efficacy, the usability of 
affordances) and contextual factors (support from colleagues, technical-organizational 



support) and tendencies towards the rational use of digital technologies as a function of 
improving teaching and learning strategies in distance learning settings. In this way, the 
project aims to further develop the transversal competencies of decision-making and creative 
problem-solving in the context of digital technologies and to better understand the role of 
multiple modes of representation in communication and meaning-making. 
The weakness of this study is the very small sample on which the intervention methodology 
was applied, so in the future, it will be tested on a larger sample to verify its reliability. 
 
The strength of this study was that it aimed to test a methodology that includes several 
elements that are part of today's world: a multidimensional approach to solving complex 
problems and digital skills.  
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