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Abstract. The educational reform in Italy has recently introduced STEAM (DM 147
30.04.2021) in schools with a top-down approach. As an applied anthropologist, I have identified
a significant gap: future teachers, despite belonging to the young generations, find themselves
unprepared in the implementation of these methodologies.

Recent anthropological research, particularly that which emerged during the pandemic,
highlights how digital learning, new technologies, and artificial intelligence require a research
attitude to effectively analyze learning processes.

Applied research, combined with STEAM, promotes critical reflection in teachers and
develops metacognitive skills in students, encouraging interdisciplinary approaches and
overcoming the isolation of individual disciplines. Without this reflective approach, STEAM risks
being reduced to mechanical and uncritical learning. STEAM methodologies represent not only
an agenda for training personnel with technical skills, but a catalyst for systemic change in
education, which requires a redefinition of learning as a collaborative and socially integrated
process, oriented towards the co-creation of a sustainable future.
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Fig. 1. The emotional capsules. Photo by Secil Ugur Yavuz 2018.

Language as Situated Learning and the Role of a Digital Tool

Comparative studies from the 1970s onwards, examining linguistic practices in both school
and out-of-school settings, empirically highlighted a significant “cultural discontinuity” (Banks
2012) impacting academic progress and classroom interactions due to differing
communication styles.

Recognizing that language learning is deeply intertwined with its socio-cultural context
(Hymes, 1972’s concept of “communicative competence”, beyond just linguistic skills, is key
here for an anthropological approach), this analysis focuses on material agency, examining a
digital emotion capsule! co-designed by students and observed during educational interactions in
various schools, impacting social activities, learning, and communicative practices.

Framed within anthropology applied to STEAM, this case study, while initially aimed at
improving prosocial behavior, unexpectedly found that it boosted language learning as a situated
and progressive “legitimate peripheral participation” (Lave 2019), rather than mere knowledge
transmission.

This perspective underscores the public nature of knowledge, moving beyond
interpretations limited to individual spheres or reducible to cognitive transmission. In this specific
context, a digital container assumed a central role in the processes of communicative competence
and knowledge co-construction. Its analysis reveals its contribution to shaping participatory
frameworks. Highlighting the agency of this tool, the data shows that participants orient
themselves toward it as a source of “compensatory” authority, thus establishing an epistemic
differential with peers and the teacher. This centrality relates to its digital, multimodal, and
transcontextual nature, facilitating interpersonal communication and inter-school connections.

Beyond STEAM: Integrating Applied Research for Transformative Education

Today’s educational system, from primary schools through universities, rarely fosters
genuine dialogue and meaningful exchange. Instead, it prioritizes a technocratic approach
emphasizing individual achievement and competition. Market economies value speed of output,
yet effective pedagogy requires time to develop students’ diverse communicative abilities.

Although the STEAM agenda guides a significant organizational and pedagogical
transformation toward problem-solving-based learning, it shouldn’t reduce technical-scientific
change to mere job opportunities.

Ethnographic fieldwork in school robotics instruction highlights recurring and critical
patterns (Bonetti 2021).

During practical exercises, student groups typically fixate on rapidly achieving solutions,
despite explicit guidance to focus on the developmental process. This approach sacrifices
opportunities to understand the underlying principles that inform outcomes, undermines
collaboration, and reduces brainstorming from a rich, iterative creative exploration to mere opinion
gathering.

Students’ tendency toward mechanical problem-solving raises crucial questions about
learning methodologies across the entire educational trajectory (Bonetti 2021, 2024). By contrast,
effective participatory learning prioritizes mutual understanding and openness to new ideas over
the rapid achievement of results or the rigid defense of established positions. Senge’s (1990)
“dialogic pathways” indeed emphasize the importance of recognizing the interests, needs, values,
and cultural frameworks that shape each participant’s worldview. This dimension becomes visible
primarily through interaction with alternative perspectives, enabling individuals to observe their
own thinking from the outside and revealing what Bohm (1996) defines as the “tacit infrastructure
of our thought™: a process that enhances both collective creativity and language learning. In the
absence of such a process, groups remain constrained by their own cultural frameworks, limiting
both creative potential and collective intelligence.

L A much more extensive description of this research has been reported in Bonetti R. 20109.
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In this perspective, the capacity to remain within the process—rather than orienting
exclusively toward the outcome—becomes a fundamental condition for meaningful learning.

Only sustained investment in research-based approaches can develop the ability to address
unforeseen challenges that escape conventional responses. Through experimental learning and
productive failure (through trial and error), participants develop innovative solutions capable of
responding to real needs. Improvisation and collaboration foster active listening, transforming
communication in both education and professional development.

Rethinking teaching through an exploratory approach is therefore essential: traditional
problem-solving trains students to seek the “right answer,” limiting openness to alternatives and
uncertainty.

This echoes Klein’s (2015) “discourse of transgression”, which encourages researchers to
embrace uncertainty when facing complex paradoxes, pushing them beyond their intellectual
comfort zone to explore new perspectives.

In this educational context, anthropology plays a vital role in overseeing this dimension,
ensuring inclusive learning beyond a superficial application of STEAM.

From Disconnect to Dialogue: Co-designing Digital Wisdom for Digital Well-being

Over two-years, the “Looking Beyond” project involved 324 students aged 8 to 15 in co-
design workshops to explore their needs by creating a new digital object.

Commissioned by a Tuscan municipality, this research adopts an anthropological approach
aimed at understanding relationships between the self and others, in line with local policies for
preventing antisocial behavior. The intervention emerged from the need to integrate technology
and education, recognizing the role of social media in bullying dynamics.

Despite appearances, the analysis revealed that adolescents’ digital skills do not necessarily
correspond to a deep understanding or a balanced relationship with technology. On the contrary, a
widespread sense of discomfort emerges toward digital communication systems, perceived as
essential yet problematic.

Participants expressed concerns both about their use of devices and their impact on
interpersonal relationships, as well as about the often indiscriminate use of technology by parents
and adult role models.

Rather than eliminating technology—which would merely shift problems elsewhere—we
promoted “wise” technology use (Prensky 2012), co-designing with youth an object that addressed
their actual needs. In our intervention, we employed creative, critical methodologies to enhance
participants' personal resources for addressing emergent issues.

Initially, the action research phase facilitated collaboration among teachers, parents, and
administrators who reported relational problems, bullying, and altered self-perception in students.
Students then co-designed workshops exploring their needs through practice-based research,
design fiction, and cooperative learning, fostering collaboration uncommon in their typical school
routine.

Instead of directly addressing bullying, our anthropological approach worked indirectly
using tools that appeared tangential but proved central to addressing the issue. Materials and
activities grounded in anthropological geography (Bonetti 2019: 83-94), together with a reflective
use of technology, helped participants view discrimination from transformative, relational,
emotional, and sociocultural perspectives.

Only during activities conducted across different classes did we discover that young
people’s real needs differed significantly from adults’ initial assumptions — primarily focused on
bullying — and were instead related to the need for authentic connection among students. This
might seem paradoxical, given the prevalence of communication technologies in their lives.

The project did not simply gather expressions of young people’s needs but stimulated them
to independently develop creative solutions to their own requirements.

Although “digital natives” actively seek relationships and identity recognition through
social media, this does not necessarily translate into genuine interpersonal connection. In situations
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requiring direct, face-to-face interaction, many young people realize that daily proximity to
classmates does not equate to an authentic experience of contact. In these moments, they often
experience discomfort, fear, and a deeper sense of relational disorientation.

To address this issue, the groups designed and created the “Emotion Capsule,” a digital
container that gives voice to their deepest thoughts.

We co-designed this tool to facilitate emotional contact through the sharing of anonymous
reflections, spontaneously written by students after engaging in bodily activities in the classroom.
These texts were then recorded using my voice to preserve anonymity and uploaded as audio files
into the digital container.

When activated, the capsule uses integrated sensors and a Bluetooth speaker to randomly
play audio segments of peers’ thoughts, shared during circle sessions where participants pass it
from hand to hand to reveal unexpressed emotions.

From this perspective, the capsule represents an object that initially maintains the safety
distance necessary for better emotional management. Simultaneously, by guaranteeing anonymity,
it acts as a “rite of passage,” enabling young people to confront the risk of emotional vulnerability
while also hearing their own voice—albeit through a mediated recording—among the voices of
others.

This first step addresses the difficulty of interpersonal contact, enabling participants to
overcome it by abandoning anonymity and expressing their individuality and opinions in a public
space, taking responsibility for doing so and thereby gaining autonomy of action.

The capsule’s value lies primarily in the educational process rather than in the final product.
This project prompted reflection on “digital wisdom” as a resource for technology-based problem-
solving.

The project’s innovation lies in its attuned anthropological and interdisciplinary tools,
attention to participation and group dynamics, and strengthened public expression, emphasizing
young people’s resources over medicalized or deficit-based perspective and focusing on lived
experiences than perceived gaps. This demanding approach is most effective for fostering
systemic learning motivation and involvement.

From Digital Inexperience to Educational Innovation: A Pathway to Enhanced
Language Learning

Dialogic approaches that enhance students’ sociocultural contextualization are positively
associated with language acquisition, while valuing reflexivity and the assumption of “diverse
expert” roles (Bonetti 2026). This fosters dialogue and critical thinking about school experiences.
Within this framework, tools like the digital emotion capsule serve as liminal, creative
environments where learning occurs through collaborative negotiation and exploration.

Teachers’ initial reluctance toward STEAM, rooted in a perceived gap between their own
skills and those of their students, gradually evolved into a shared condition of “digital
inexperience.” Through this process, students themselves came to recognize that, although they
are more competent in the use of digital technologies, they do not necessarily possess a deeper
understanding of them. This shared awareness reduced the initial asymmetry and opened up space
for more collaborative and participatory roles.

As a result, students assumed more central positions in the learning process and developed
forms of epistemic authority. Rather than perceiving their teachers’ limited technical expertise as
a disadvantage, they were instead motivated by it, taking ownership of activities, articulating the
reasoning behind their decisions, and embracing the argumentative responsibilities typically
associated with experts. This role reversal generated further valuable learning opportunities. The
digital emotion capsule can therefore be understood as a protected space in which students
negotiate expectations, develop autonomy, and critically reflect on school practices.

University students in my “Anthropology of Education” course participated as interns in
the action-research experience in schools. Their reflections on this case study later contributed to
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the redesign of the university course, which also became an opportunity for training school
teachers in the use of STEAM.

In the following years, from 2020 to 2022, the course was opened to online participation
by hundreds of in-service teachers, allowing them to follow the classroom activities and engage
directly with the case study. In this way, university students also collaborated in presenting and
discussing the experience, contributing to the creation of a shared learning space between young
students and in-service teachers.

Classroom robotics activities were designed to foster a Freirean teacher—student rotation,
creating a dynamic exchange of roles between them. This approach contributed to bridging young
students and teachers, reinforcing Prensky’s (2012) observation that exposure to digital
technologies alone does not guarantee digital wisdom; rather, all participants operate with varying
degrees of “digital ignorance.”

From the perspective of language as social action, language practices must be understood
within their context of use. Ethnopragmatics conceives context not merely as a background
condition, but as an active product of communication itself. Building on this perspective, | adopted
an ethnopragmatic approach (Duranti 1997) that, similarly to language, considers both the social
context of material artifacts and their internal features. In this sense, context also emerges through
what objects do and produce.

In relation to the STEAM preparedness of future educators, this case study offers several
insights. The shared condition of “digital inexperience” between interns and teachers highlights
the importance of collaborative learning processes that empower both in their engagement with
new technologies. The digital emotion capsule’s effectiveness in fostering communication further
underscores the potential of such tools to support active participation and the co-construction of
shared learning experiences, which are crucial for the implementation of STEAM in educational
practice.

Beyond Words: Fostering Language Learning Through Diverse Communication
Codes

The Italian educational context often conflates intercultural education with teaching Italian
to non-native speakers, an issue exacerbated by challenging teaching conditions, including large
class sizes and contradictory systemic demands that, despite promoting diversity, impose
standardized approaches, particularly in linguistic terms.

Furthermore, the widespread belief that a certain level of Italian language proficiency is a
necessary prerequisite for learning all other subjects, including mathematics, continues to persist.
This contributes to educational failure, as students who do not reach an adequate level of language
competence — or, more critically, those who are not sufficiently “Italianized” — are often perceived
as inadequate.

The project presented here, by contrast, seeks to address the diverse expressive needs of
students, recognizing each individual’s uniqueness and range of abilities. Some teachers involved
in the project acknowledge that communication extends beyond verbal expression, and that an
excessive emphasis on language may inhibit other forms through which children express
themselves, regardless of their cultural, social, or linguistic background.

The digital and material “capsule” developed within the project served as a tangible
outcome of collective research aimed at facilitating dialogue beyond verbal constraints, making
non-verbal forms of knowledge visible and shareable.

Teachers were particularly struck by the maturity and precision of the language used by
children and young people during the activities, commenting that “they don’t seem like
themselves” and that “they sound like adults speaking.”

Similar linguistic episodes, including those involving students with migrant backgrounds,
occurred repeatedly, engaging children who had recently joined the class and were initially hesitant
to participate.
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Rather than building bridges between different cultures, the experience suggests that it may
be more effective to create connections between different communicative codes, through which
all participants can feel recognized in their uniqueness.

This approach also opens up alternative pathways for interdisciplinary teaching. As a result
of this project, many teachers autonomously developed diverse approaches to Italian language
instruction, incorporating interdisciplinary and multimodal methods, and creating spaces where
students could express themselves without the pressure of assessment (Bonetti 2019).

The case presented challenges the common notion of learning as a spontaneous process,
instead revealing it as a situated event intrinsically linked to ‘encounters’ and ‘connections’, which
shape our capacity to act, think, and feel (Stengers 2008: 40—44). The necessary encounter is not
merely a gathering, but a process of ‘becoming together’ that cultivates trust and vulnerability
(Stengers 2008).

Integrating technology (digital component), design (co-creation of the capsule), and social
interaction (emotional sharing), the project demonstrates how a STEAM initiative — initially aimed
at fostering prosocial behavior and well-being — can also generate significant benefits for language
acquisition. This highlights STEAM’s potential not only as a set of subjects, but as a framework
for innovative pedagogical tools and situated learning capable of addressing diverse educational
needs.
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