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Abstract: This paper examines Community Data Empowerment (CDE) as a framework for
supporting marginalized slum communities to use data in ways that drive locally led problem-
solving and innovation. While open data initiatives often fail to reach or empower low-income
neighborhoods due to resource barriers and technical complexity, many marginalized slum
communities are in fact digitally connected and eager for relevant, actionable information.
Focusing on the Campana-Altamira community in northern Mexico, this study uses workshops
and school-based activities with teenagers to explore motivational patterns through participatory
behavioral profiling and speculative mapping. Students’ short essays about role models were
analyzed using thematic coding and automated tools such as Apply Magic Sauce and Large
Language Models Artificial Intelligence (ChatGPT), revealing diverse motivational archetypes
including Achievers, Competitors, Socializers, and Explorers. Rather than treating these profiles
as fixed categories, the study uses them as design heuristics for tailoring data communication
strategies that align with local values and preferences. This includes developing narrative, visual,
and interactive formats that make data more engaging, relatable, and actionable.

The findings suggest that effective CDE requires more than attractive visuals or technical
dashboards. It demands participatory, context-sensitive design that respects local motivations,
provides clear pathways to act, and offers incentives for collective problem-solving. By
centering community voices and creating tools that invite meaningful engagement, CDE can
help seed grassroots innovation, strengthen local governance, and empower residents as agents
of change.

Keywords: Community data empowerment; Marginalized communities; Data communication;
Local innovation; Local governance
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Introduction

Community Data Empowerment (CDE) refers to the process of enabling local communities
to collect, access, and use data in ways that empower them to drive positive change [1]. In

essence, CDE shifts data-driven innovation from elite institutions directly into the hands of
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community members. The core idea is that when marginalized groups can generate and
analyze data about their own lives and surroundings, they gain the knowledge and agency
to advocate for themselves. This approach aligns with principles of epistemic justice,
seeking to make knowledge production more equitable and inclusive [2]. CDE aims to

transform passive data subjects into active problem-solvers within their communities.

However, marginalized communities often lack access to usable data for innovation, due
to both resource and systemic barriers. Simply making data “open” or available is not
enough if people don’t have the tools, skills, or power to leverage it [3]. Gurstein's [4]
classic critique of open data noted that access is “insufficient if there is a significant set of
financial, skill, or other barriers to actually making effective use of that data”. In other
words, without deliberate support, open data tends to “empower the empowered” while
excluding the poor and marginalized. All too often, data relevant to underserved areas is
either not collected, not disaggregated, or not shared in a useful format [5]. Even when data
is accessible, it may feel extractive—gathered by outsiders for reports, with little
community input—which limits local agencies in using that information [6]. This gap in
data access and capacity means marginalized groups are frequently left out of innovation
cycles and decision-making. They struggle to advocate for resources or policy changes
because they lack evidence to back up their lived experiences. A “data divide” persists:
those already privileged can harness data for progress, while low-income communities are

data-rich in problems but data-poor in actionable insights [7].

Paradoxically, the current generation of urban poor is not “tech-blind” at all; even in
informal settlements and slums, residents increasingly use smartphones and social media.
For example, a field study in an Indian slum found virtually every household had access to
a mobile device, and many people spent several hours per day on apps like YouTube and
TikTok [8]. Fieldwork conducted by the author in March 2025 confirms similar patterns in
Kampung Gedong Pompa, an informal riverside settlement in North Jakarta, Indonesia.
When local teenagers were asked about their digital habits, most explained that they now
rely on large-language-model chatbots more frequently than search engines, using them to
complete homework and even to share personal concerns. This suggests that the community

is technologically up to date and eager for information.

The primary obstacle is not access to devices but the form and channel of data
communication. Residents in Kampung Gedong Pompa reported that research findings feel
credible when presented during community gatherings, often held at the mosque or the
neighborhood chief’s house, while everyday news circulates through WhatsApp. Yet trust
in WhatsApp has diminished because of widespread hoaxes [9], and younger respondents
said they prefer concise visual content on Instagram. Given the community’s wide range of
literacy levels, text-heavy reports fail to engage most residents. Infographics, pictorial
narratives, and short videos convey complex information quickly, and distributing them on
trusted, high-engagement platforms leverages existing digital habits while mitigating

misinformation.

Designing data communication systems around these preferences is essential. Visually

appealing, platform-appropriate content can transform passive information into actionable
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knowledge, encouraging residents to participate in local decision-making and problem-
solving. It is also important to use culturally attuned visual narratives so that residents can
readily understand [10]. However, effectiveness is not merely about attractive visuals; it is
about presenting information in ways that compel people to act. Only by sharing data

creatively and systematically can it shift from something to know into something to do.

Building on this principle, the present study examines effective data-communication
formats in Campana-Altamira, an informal settlement in northern Mexico facing
intertwined social and environmental challenges. Through workshops and classroom visits
with local teenagers, the author collected short reflective essays, audio recordings, and
profile mapping exercises. Analysis of these materials produced behavior-based profiles
showing how young residents perceive their neighborhood, prioritize issues, and imagine

change.

The inquiry is guided by several key research questions that emerged from the problem

statement:

= Which data formats and channels most effectively prompt residents, particularly

teenagers, to engage in community problem-solving?

= How can behavior-based profiling be translated into design heuristics that nudge

collective action?

=  Why is an external, design-led intervention useful at the early stage, and how can it

seed sustainable, locally driven innovation?

The goal is to spark grassroots innovation from within the community itself. By making
data relevant and actionable for every resident, whether a teenager, shopkeeper, or
community elder, we aim to trigger small yet meaningful acts of problem-solving. When
information is presented in ways that feel tangible and connected to daily challenges, it can
motivate anyone in the settlement to propose ideas, rally neighbors, and launch low-cost
experiments. These locally seeded initiatives, nudged by accessible data, can accumulate

into broader changes that steadily improve life in Campana-Altamira.

1. Theoretical Framework

At its core, data literacy encompasses the ability to read, understand, create, and
communicate data effectively. It is increasingly recognized as a critical skill in the 21st
century, necessary not only for personal development but also for community engagement
and empowerment [11, 12]. The integration of locally-based technical intermediaries can
facilitate this empowerment by providing access to data in ways that are relevant to the
community [13]. Data literacy increases individuals’ capacity to solve organizational
problems and participate actively in community affairs [14]. Data-informed -culture
culminates in communities that effectively articulate their needs and advocate for resources
that address local issues [15].

The challenge of achieving comprehensive data empowerment in various communities lies

in addressing the disparities in access and knowledge. Research emphasizes that

56 Journal of Design Service and Social Innovation



Leveraging Data Communication Systems to Empower Local Innovations
Volume 3, Issue 3, October 2025 in Marginalized Slum Communities through Behavioral Profiling

disadvantaged groups often lack access to essential resources needed to develop data
literacy skills [16, 17]. Therefore, initiatives aimed at increasing data literacy must be well-
designed to include these populations and create pathways for them to engage with data
meaningfully. This could involve employing communication tools tailored to demystify

complex data concepts, making this knowledge more accessible [18].

One of the core principles of CDE is that data initiatives should be participatory. This could
mean co-designing data projects with community members or holding forums where
residents interpret data findings together [19]. Participatory approaches also extend to the
tools used. For example, Public Participation Geographic Information System (PPGIS)
provides mapping technologies in a community-friendly way, so that residents can visualize
local issues (like housing, resources, or hazards) and influence policymaking [20]. The
idea behind PPGIS is explicit empowerment: it broadens public involvement in spatial
decision-making and includes those normally excluded by combining expert GIS tools with

local knowledge [21].

Another participatory tool is the Data Walk method [22]. A Data Walk is an interactive
exercise where community stakeholders literally “walk” through presentations of data
(often set up as stations or posters), discussing findings in small groups and adding their
interpretations. This process demystifies data by removing technical jargon and inviting
residents to make sense of the numbers. Such inclusive practices strengthen data literacy

and trust: community members are not passive subjects but co-creators of insights.

Crucially, digital inclusion is both a goal and a means of CDE. Digital inclusion means
ensuring all segments of the community—especially marginalized groups—are represented
and heard in data processes [23]. For instance, disaggregating data by gender, ethnicity, or
neighborhood can uncover inequities that aggregate statistics hide. But inclusion goes
beyond data collection: it requires involving communities at each stage, from deciding

“what to count” to determining how data is used.

Another pillar of the theoretical framework is a human-centric approach to data, often
referred to as data humanism. Giorgia Lupi [24] introduced Data Humanism as a “second
wave” of data visualization that reconnects numbers with the people, context, and stories
behind them. From this perspective, effective data communication isn’t about flashy
infographics or oversimplified charts; it’s about conveying complexity in a relatable way
that resonates with human experience. Lupi argues that whenever the goal of data
visualization is to open people’s eyes to new insights, some level of complexity and nuance
is not only acceptable but necessary. In other words, real-world phenomena are multifaceted,
especially in community settings—and our data presentations should embrace that
complexity rather than “dumb it down.” Data Humanism calls for personalized, context-
rich narratives instead of one-size-fits-all. For community empowerment, this means
framing data in ways that community members find meaningful and relevant. Rather than
treating data as abstract and impersonal, a human-centered lens presents data as stories of

their community—each statistic linked to lived realities, behaviors, and values.

This approach also aligns closely with principles of data justice [25] and data activism [26].

Social justice activism in the data realm insists that data be used with communities, not
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against them. Data activism entails using data to highlight inequalities and demand
accountability from powerholders. It is pro-people in its ethos: data is not viewed as cold
numbers, but as a tool to empower those who might otherwise be voiceless. For instance,
civil society groups have compiled open datasets on police violence or environmental
pollution in marginalized areas as evidence to support community campaigns. Such
initiatives embody both data humanism and CDE: they frame data around human welfare

and equip communities with information to advocate for their rights.

Empowering a community with data also requires understanding the behavioral and
motivational patterns within that community. CDE calls for a deeper examination of what
drives different people within the community. Because this research focuses on teenagers,
we adopt alternative approaches to interpret behavioral tendencies. We draw insights from
unexpected fields, such as motivational profiling in game design [27]. Bartle’s taxonomy
of gamer types (originally developed for online games) classifies players into four
motivation-based categories: Achievers, Explorers, Socializers, and Killers [28]. Achievers
are driven by accomplishment and rewards, Explorers by discovery, Socializers by
community interaction, and Killers by competition and winning. While this framework
comes from gaming, the core idea is broadly applicable—people engage with systems
(including civic or data systems) in different ways based on their intrinsic motivations. In
a community context, some individuals might be “achievers” who respond to data that
tracks progress toward goals (e.g., seeing a neighborhood improvement index increase),
whereas others might be “explorers” who get engaged by discovering new insights from
open data, or “socializers” who prefer collaborative data activities like hackathons or
community mapping events. The point is that effective community data empowerment
should not assume a monolithic audience. By acknowledging these motivational profiles,
CDE efforts become more inclusive of different personalities and can incentivize broader

participation.

Finally, an important theoretical insight underpinning CDE is that information alone does
not automatically empower. Research in development and behavioral economics has
identified three key conditions that must be met for data or information to effectively spur
action [29]. In brief, the information must be relevant, the community must have the power

to act on it, and there must be an incentive to act [30].

= Relevance: The data provided must matter to the community’s own priorities and be
perceived as credible and specific to their situation. Information that is too abstract or

unrelated to people’s daily concerns will be ignored.

= Power to Act: Having information is futile if the community lacks the capacity or
opportunity to use it. “Power to act” means community members have the rights, skills,
and organizational strength to translate data into action. This can be legal or institutional
power (e.g., a community has representation in decision forums or the authority to make
certain changes) as well as practical capacity (time, education, mobility to attend

meetings, etc.).

= Incentive to Act: People must see a benefit or motivation to act based on the information.

Even if data is relevant and people can respond, they might not act unless they feel a
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sufficient incentive—this could be a personal or collective payoff, avoiding harm, a
sense of duty, or external pressure. Community engagement is bolstered when acting
on data aligns with the community’s values or when they trust that their action will

make a difference.

These three conditions echo longstanding insights into community informatics and
behavioral theory. When they come together, information can catalyze change—Kosec and
Wantchekon [29] found multiple cases where relevant information plus local power and
incentives led to improved governance outcomes. However, in the context of marginalized
communities, one or more of these ingredients is frequently missing. Data may be presented
in a form that is irrelevant or too technical for the community’s context; or communities
are kept at the periphery of decision-making, effectively denying them power to act on
knowledge; or there is apathy and distrust born from long-term exclusion, undermining
incentives to engage. CDE frameworks explicitly aim to fill these gaps. They stress framing
data in locally relevant terms, building community capacity (through data literacy and
governance structures that give communities a voice), and creating incentives for action
(by linking data to tangible community benefits and feedback loops). By meeting the
conditions of relevance, power, and incentive, data becomes not just information about the
community, but a tool for the community—enabling what we call Community Data

Empowerment in the fullest sense.

2. Methodology

This study adopts a qualitative approach to explore how behavioral profiling can inform
the design of effective data communication formats in a marginalized community.
Participants were teenagers aged 13-15 from Campana-Altamira. Ten students were
selected for the profiling-writing activity, thirteen participated in co-design workshops
divided into three groups, and six teenagers as samples for Speculative Profile Mapping

exercises developed from the co-design process with university students.

Speculative Profile Mapping was developed as a qualitative, empathic design tool to help
researchers and educators imagine plausible future trajectories for Campana-Altamira
teenagers based on observed behaviors and workshop interactions. Conducted with
university students following initial engagement sessions, this exercise aimed to capture
insights about how local youth might grow to contribute to their community, despite limited
time for direct relationship-building. While inherently subjective and shaped by the
perspectives of outsiders, SPM served to inform more nuanced, context-sensitive
intervention strategies by anticipating students’ potential needs, motivations, and

opportunities for involvement in local problem-solving.

Data collection of the profiling-writing included 100-word written passages describing
admired figures, categorization of gamer-like behavioral types (Explorer, Achiever,
Socializer, Competitor), classroom observations, and participant reflections. Analysis
involved multiple stages. Written passages were examined using thematic analysis
alongside automated profiling tools. The Apply Magic Sauce API (University of Cambridge)

provided open-text estimates of psychological gender, Big Five personality traits, Jungian
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personality types (MBTI), and leadership potential. While these outputs are indicative
rather than precise, the Big Five and leadership dimensions were prioritized for
interpretation. Additional analysis employed prompt-engineered large language models to
extract motivational themes. Workshop profile data, partly gathered by Tecnolégico de
Monterrey university students, underwent iterative analysis to refine behavioral
categorizations. Participants’ gamer-type mappings offered a framework for understanding

motivational orientations.

These profiles were not treated as fixed outcomes but as design guides. By aligning
communication strategies with intrinsic motivators, the research developed heuristics for
tailoring data presentation. For example, Explorers may respond to open-ended maps and
discovery tools, Achievers to gamified dashboards or progress tracking, Socializers to
group-based dialogue and relational stories, and Competitors to leaderboards or challenge-
based formats. While the profiling approach remains lightweight and is not formal
psychometric testing, it offers practical insights into designing community data systems

that are more engaging, relevant, and capable of motivating local action.

3. Case Study: Campana-Altamira

3.1. Site and Initiative Context

The Campana-Altamira site (Figure 1) is located in the south of Monterrey, Nuevo Leén,
Mexico, encompassing 15 neighborhoods with over 20,000 residents [31]. The area’s
population began expanding in the 1960s, driven by rural-to-urban migration to Monterrey
[32]. Early settlers collaboratively transformed the hillsides to establish homes and basic
services, building informal accessibility networks in the face of initial institutional
abandonment [33]. The community was further challenged by a period of drug-related
violence between 2006 and 2014, which deeply impacted local safety and social cohesion
[32]. While the population is predominantly young, Campana-Altamira faces severe socio-
economic challenges, with a poverty rate of 96% and 39% of residents reporting insufficient
income to cover basic food needs [31]. Despite high water service coverage (96.50%),
residents in higher hillside areas often rely on clandestine connections [32]. Public lighting
and waste management are also limited in elevated zones that garbage trucks cannot access,

and only 45.94% of street fronts have sidewalks.

Despite these challenges, Campana-Altamira retains a strong sense of identity and
belonging, often described as a "vocation of barrio." Surveys indicate that 90.6% of
residents express pride in their neighborhood [35]. Women in particular play a critical role
in driving social and physical change. They frequently lead neighborhood councils and civil

society organizations, gaining empowerment and visibility through active participation [33].

In response to these complex issues, the Campana-Altamira Initiative was launched,
beginning in 2013 with involvement from Tecnolégico de Monterrey and formalized in
2015 through a comprehensive plan [32]. This initiative is a multi-sectoral partnership
involving state and municipal governments, Tecnolégico de Monterrey, and private sector

collaborators. Its goal is to improve residents” quality of life by promoting innovation, co-
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responsibility, trust, and resilience. The governance model described in the Integral Plan
emphasizes horizontal, integrated, and coordinated decision-making through consensus
among members of the Interinstitutional Council. However, despite this design, the social
sector—representing community members—has been absent from this council, limiting
direct community influence over strategic decisions. Participation has often been limited to
consultation and the legitimization of decisions already made by institutional and private

actors.

While the initiative has gathered extensive and detailed data about the community, there is
little evidence that this data is meaningfully returned to residents or owned by them. Given
that 24.8% of the population is considered to experience educational lag [34], data literacy
is presumed to be low. This underscores the hypothesis that while much data has been
extracted from the community, it has rarely been presented back in ways that empower

local understanding or decision-making.

In parallel, in 2015, Tecnoldgico de Monterrey and Chiba University began the Post Urban
Living Innovation (PULI) Program. Initially, the program did not focus on Campana-
Altamira but worked on other design themes [35]. The thematic focus of PULI changes
every five years. In 2023, the program adopted the Campana-Altamira intervention as its
case study. As a design school initiative, the early stages focused on identifying what could

be designed for the community.

Figure 1. Recent Condition of Campana-Altamira (Source: Iniciativa Campana-Altamira, February 8, 2025).
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By mid-2024, the approach shifted toward co-design with teenagers [36]. Engagement with
local teenagers revealed that they possessed far more nuanced knowledge and insight than
anticipated. Their contributions proved meaningful to the project’s development. This
realization led to a new focus on integrating young people into the community-building
process. The long-term goal is to nurture problem-solving mindsets among teenagers so

they can contribute as future community innovators and leaders.

This project remains ongoing. Workshops are currently conducted twice a year,
complemented by visits to participating universities. Plans are also underway to establish a
maker’s lab in the community. Additional workshops are scheduled for the coming year.
Findings from this research will directly inform the upcoming workshops, specifically
testing data communication strategies designed to engage and motivate Campana-

Altamira’s teenagers in local problem-solving efforts.

3.2. Speculative Profile Mapping Exercise

The Speculative Profile Mapping tool (Figure 2) was developed by the authors to project
plausible future paths based on observed behaviors and attitudes. Its purpose is to help
educators, researchers, and practitioners better understand students’ contexts by imagining

how they might grow to contribute to their community.

Meet .... ,

Goals Needs

Current education:

Personality

Observations Barriers & Frusturations

Or insert photo

In the future, he will ... . .
Future Involvement in Community

Education:

Profession:

Figure 2. Speculative Profile Mapping Template (created by Savira Aristi).
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This tool was introduced after the first engagement with teenage participants from
Campana-Altamira to deepen understanding of their potential development trajectories. In
the follow-up workshop held approximately one month later, students from Tecnolégico de
Monterrey who had participated in the initial engagement were asked to complete the
mapping exercise. This approach was designed to maintain continuity in insights while

recognizing the limited time available for direct interaction with the community.

However, the exercise is inherently subjective and comes with important limitations. The
profiles were created by university students who, although they speak the same language,
are not from Campana-Altamira and may lack a nuanced understanding of the teenagers’
real behaviors and motivations. Additionally, because the teenagers were visiting a
university setting, they may have presented themselves in an idealized way, complicating

efforts to interpret their typical behavior.

Participation in the original co-design workshop was selective, requiring teenage students
to bring 100 bottle caps as proof of commitment. This requirement likely attracted self-
selected participants who were highly motivated and aware of the value of experiencing a
university environment. As a result, the insights generated may not reflect the average
Campana-Altamira student but instead those with stronger intrinsic motivation or

aspirations.

Despite these limitations, Speculative Profile Mapping serves as a valuable design and
planning tool. It encourages stakeholders to move beyond standardized solutions and
consider more nuanced, contextually appropriate interventions. By developing hypothetical
yet plausible profiles, educators and researchers can anticipate students’ future needs,
challenges, and opportunities. This approach is grounded in the principles of speculative
design and human-centered pedagogy, emphasizing empathy, cultural relevance, and a
forward-looking perspective. Ultimately, SPM supports the strategic planning of
interventions that aim to foster both individual growth and broader community development

in Campana-Altamira.

The Speculative Profile Mapping exercise included several structured columns designed to
capture a holistic view of ecach participant. These columns recorded current educational
status and observed personality traits. From workshop interactions and observations, the
mapping also documented students’ stated goals in life, expressed needs, behavioral
tendencies during activities, and perceived barriers or frustrations. Moving beyond these
present-focused details, the exercise aimed to speculate about each teenager’s future by
interpreting their conversations and interactions during the co-design sessions. This future-
oriented section considered their likely individual paths, such as the projected highest level
of education attained and potential professions, as well as anticipated forms of community

involvement.

The results of this mapping process yielded revealing patterns (Figure 3). For the
personality dimension, five out of six students were described as creative, while four were
noted as curious. The group displayed an even split between introverted and extroverted
tendencies, with three students characterized as shy and reserved and three others as more

social and outgoing. Notably, one student exhibited clear leadership tendencies, marked by

63 Journal of Design Service and Social Innovation



Leveraging Data Communication Systems to Empower Local Innovations
Volume 3, Issue 3, October 2025 in Marginalized Slum Communities through Behavioral Profiling

extroversion and active efforts to bring friends into the project, but was speculated to
complete only high school. Another student, described as polite and ambitious, was viewed
as the most likely to leave the community to pursue opportunities elsewhere. In contrast,
two students were considered likely to remain in Campana-Altamira despite being projected
to complete university studies, citing the desire to stay close to family. Job speculations
included one potential entrepreneur, one tattoo artist, one office worker, one veterinarian,
and two students with undetermined futures. The mapping also highlighted shared needs
among participants, such as daily necessities including water, money, reliable

transportation, and improved access to education.

These speculative profiles, while inherently interpretive and shaped by outsider
perspectives, offer valuable insights into the diversity of motivations, aspirations, and
potential trajectories within this small group of Campana-Altamira teenagers. The mix of
creative, curious, introverted, and extroverted traits underscores that there is no single “type”
of participant, challenging any assumption that youth in marginalized communities are a
homogeneous group. Importantly, the exercise also highlights varying degrees of
rootedness and mobility: some students envision futures firmly tied to family and

community, while others see education as a path to opportunities beyond the neighborhood.

Figure 3. Sample of Speculative Profile Mapping Results: (a)—(c) (created by Savira Aristi).
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This diversity has practical implications for designing data communication and
empowerment strategies. It suggests that one-size-fits-all interventions are unlikely to be
effective. Instead, approaches must be adaptable to different personalities, ambitions, and
social contexts. For example, students with leadership tendencies may be engaged as peer
facilitators or ambassadors for community projects, while those with creative interests
might respond better to visual storytelling or design-based activities. Similarly, recognizing
the central role of daily needs such as water, money, and transportation can help ensure

that data-driven interventions address issues that feel immediately relevant and actionable.

While limited in scale and shaped by subjective interpretations, the Speculative Profile
Mapping exercise serves as an early step toward building a more nuanced understanding of
the community’s youth. It offers a foundation for developing tailored, empathetic, and
realistic strategies to support their involvement in local problem-solving efforts, paving the
way for the next phase of this research: analyzing the Profile-Writing Exercise to further

deepen these insights.

3.3. Profiling-Writing Exercise and Data Processing

Four months after the initial co-design engagement workshop with the teenagers, we
conducted a follow-up visit to their school. This choice of setting was especially important
because it placed the students in an environment that felt more familiar and comfortable.
Ten students who had participated in the earlier workshop were selected for this next phase.
Each was asked to write a 100-word essay titled “Mi Modelo a Seguir” (My Role Model )
(Figure 4).

Nombre: Género: M/ F Edad:

Tema: Mi Modelo a Seguir

Escribe sobre alguien que admires, como un familiar, maestro, amigo o un personaje favorito de
un libro o pelicula. Describe quién es y qué cualidades lo hacen especial para ti, como la
amabilidad, valentia o creatividad. Explica cémo te ha influido en tu vida o qué lecciones
importantes te ha ensefiado, y comparte una experiencia memorable que hayas tenido con esa
persona.

Por ultimo, piensa en cémo te gustaria ser mas como él o ella en tu propia vida. Intenta escribir
alrededor de 100 palabras (escribe hasta que esta casilla esté llena).

Figure 4. Template of 100-words Essay for the Students with the Theme of “Mi Modelo a Seguir” (created
by Savira Aristi).

To analyze these texts, we employed the Apply Magic Sauce API developed by the
University of Cambridge Psychometrics Centre (Figure 5). Apply Magic Sauce is an

automated text analysis tool that predicts various psychological traits based on linguistic
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patterns in open-ended writing. It provides estimates of Big Five personality dimensions
(Openness, Conscientiousness, Extraversion, Agreeableness, Neuroticism), leadership
potential, gender expression tendencies, and other variables derived from social media and
text inputs. While the model is trained on large-scale datasets and offers valuable indicative
outputs, it is important to recognize its limitations, especially given the short length of these
essays. Therefore, for this study, we excluded its Jungian personality type outputs, which
returned implausibly uniform results (eight of ten students were assigned ISTP). Instead,
we focused on more interpretable and relevant dimensions such as the Big Five traits,

leadership potential, and masculine—feminine tendency.

Psychological Gender

Average \50 )

Masculine !

Your digital footprint is fairly androgynous: it suggests you are probably
fernale but you don't repress your masculine side online

Leadership Potential @ Jungian Personality Type @

Extraverted Sensing Thinking Perceiving

ESTPs are hands-on learners who live in the moment, seeking the best in life,
wanting to share it with their friends. The ESTP is open to situations, able to
improvise to bring about desired results. They are active people who want ta
solve their problems rather than simply discuss them. The ESTP knows
everyone who matters and everything there is to do because they are very
resourceful, always knowing where the fun and action is. They like to indulge
themselves in the finer things in life and to bring ether people with them.
Their goalin life is to sell themselves and their ideas to others. Dramatic and
debonair, they are gifted at earning others’ confidence

ESTPs get great satisfaction from acting on theirimpulses. Activities involving
great power, speed, thrill and risk are attractive to the ESTR. Chronic stifling of
these impulses makes the ESTP feel dead inside.

Big 5 Personality (Predictions are expressed as percentiles) Take personality test

Conservative
and Traditional

Impulsive and
Spontaneous

Contemplative

25%
Competitive Team working and
Trusting
44%
Laid back and
Relaxed

Figure 5. Example of Apply Magic Sauce Results from 100-word Essay (Source: Apply Magic Sauce,
University of Cambridge Psychometrics Centre).




quipe todos . | inparable! Ne solo apuntas a 1a cisa

e o | o i i lo!
| Te encanta trabajar con los “icorres directo hacta ellal Tu espiritu
a aloanzar grandes metas, y haces =

animar a2 tus  amiges y
Tu energia hace que cada juege para todos. Tu buena onda hace que el
en un evento épico. éxito sea ain ads increlble.

Figure 6. Bartle’s Taxonomy of Gamer Types Results Illustration for the Students (created by Savira Aristi).

In addition to the Apply Magic Sauce analysis, we used a Large Language Model (ChatGPT)
to support the categorization of each student’s essay into one of four personality orientations
inspired by Bartle’s taxonomy of gamer types (Figure 6). Bartle’s original framework,
developed to understand player motivations in online games, defines four types: Achiever,
who seeks goals and measurable success; Explorer, who enjoys discovering new systems
and possibilities; Socializer, who prioritizes relationships and collaboration; and Killer
(renamed here as Competitor) , who thrives on direct competition and outperforming others.
Recognizing that “Killer” could sound overly aggressive or inappropriate for this context,
we deliberately replaced it with “Competitor” to ensure the terminology would be more

relatable and less intimidating for the students.

Before beginning the writing task, we explained to the students that their essays would be
analyzed to place them into one of these four personality categories. We asked for signed
consent from the students. We also invited them to guess their own type in advance.
Interestingly, six out of ten students identified themselves as “Competitors.” This outcome
made sense to some degree, given that these students were selected by teachers as some of
the most engaged and ambitious in their cohort. However, it is equally plausible that peer
influence played a role, with some students echoing the choices of friends rather than
reflecting carefully on their own motivations. Unfortunately, due to the school schedule,
we did not have the opportunity to return and share their categorized results before they

graduated from middle school.

Because the raw writing samples alone might not fully capture nuanced motivational
profiles, we used ChatGPT to assist in the analysis. As a form of prompt engineering, we
developed specific instructions to guide the model’s interpretation, ensuring it would focus
on the motivational cues relevant to Bartle’s framework while respecting cultural context.

For example, a typical prompt used was:

"Read the following 100-word essay by a 13—15-year-old student from Mexico
describing their role model. Analyze the text to determine which of these four
motivational categories it most closely aligns with: Achiever (goal-driven, focused
on personal success), Explorer (curious, enjoys discovery), Socializer (values
relationships and support), Competitor (motivated by challenge and outperforming

others). Explain the reasoning for your categorization in clear detail."

By using structured prompts like this, we aimed to make the categorization process

transparent, consistent, and replicable.
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Figure 7. Classroom situation in Profiling-Writing Experiment (photographed by Savira Aristi).

It is also worth noting that this data collection occurred in a highly supervised environment.
During the writing period, teachers and the school principal were present, observing quietly
from the back of the room (Figure 7). The students had 25 minutes to complete their
essays. We documented their behavior both through direct observation in the classroom and
with video recordings. These observations provided additional context for understanding
social dynamics, peer interactions, and writing behaviors, all of which informed the

interpretation of the profiling results.

The ten role model essays reveal a richly layered moral economy where ambition,
attachment, and adversity constantly negotiate with one another. At first glance, the essays
appear to differ widely. Some celebrate world-class athletes, others praise pop stars, and
still others elevate parents or grandparents. Yet a closer reading shows that all ten writers
share a single moral premise. Worth is earned, never granted, and it is earned through
visible struggle that turns lack into competence. This premise is articulated through a story
arc that every adolescent seems to know by heart: begin with few resources, cultivate
discipline, endure social scorn or material scarcity, and eventually display mastery so clear
that no one can deny it. Students cite Lionel Messi, Chris Bumstead, and Jungkook not
because they possess rare talent, but because the students see in their biographies public
confirmation that relentless effort converts disadvantage into respect. Even familial heroes
are recast in this idiom. The grandmother who raised children alone becomes a solitary
champion. The mother who balanced work and caregiving becomes proof that grit surpasses
comfort. For data communication, this suggests that statistics that merely quantify deficits

will fall flat. Numbers must narrate how deficits are transformed into progress.

The essays also reveal how success is situated within relationships. Three students focus

almost exclusively on intimate connections, listing dozens of relatives by name. Six
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mention families only briefly before turning their attention to professional sport,
bodybuilding, or music. Despite this difference in focus, every essay embeds the admired
figure within a network of loyalty. The competitor who wants to be the best does so partly
to honor a father who sacrificed for him. The socializer who treasures kin does so to mirror
the generosity relatives showed her. Admiration is therefore a relational currency that
circulates between generations, between peer groups, and between fans and idols. It is a
reminder that success is a moral transaction as well as an individual outcome. This finding
aligns with the principles of Community Data Empowerment, which emphasize that
information gains power only when it travels within relationships of trust. A chart of water
scarcity that relies on anonymous bars and percentages will communicate risk but not
relational meaning. However, the same chart that incorporates the photograph of a local
resident who fixed a pump failure will match the students’ internal logic that heroism must

be validated by familiar people.

Emotional vocabulary further illustrates this relational logic. The language of the Achiever
subgroup relies on verbs of progress such as lograr (achieve), cumplir (comply), and
alcanzar (reach). Competitors prefer verbs of force such as luchar (struggle) and demostrar
(demonstrate). Socializers emphasize ayudar (help) and querer (to want), while Explorers
include verbs such as sentir (to feel) and descubrir (discover). Yet across all profiles, there
is a constant return to the regulation of emotion: boosting self-esteem, controlling fear, and
managing sadness when sick or alone. Emotion is not treated as a soft flourish but as a skill
that enables action. Lionel Messi teaches the first writer not only how to be the best but
also how to inspire courage. C-Bo’s lyrics become a daily source of confidence. The
emotional dimensions of data design cannot be superficial or decorative. Dashboards and
reports should embed micro-celebrations such as icons that light up when a neighborhood
meets a target, or testimonial pop-ups that let a resident describe how a new bus route
improved daily life. These small touches transform inert statistics into felt experience,

reinforcing the belief that emotion is the ignition switch for behavior.

Gender nuances are subtle but important. Female Competitors frame independence in
explicitly gendered terms, highlighting the importance of success without dependence on
men. Male Competitors describe independence as triumph over rivals. Female Socializers
often list long kin networks, while male Socializers mention a smaller circle of immediate
relatives. This suggests that girls may interpret community data through a lens of relational
security and collective support, while boys may focus more on individual ranking or
progress. Designing materials with this in mind, such as family-tree visuals for girls or
progress meters and milestones for boys, could make communication more engaging

without putting students into stereotypes.

Patterns in classroom behavior strengthen this interpretation. Rapid finishers, mostly
Achievers and Competitors, consulted peers briefly to verify word count or timing, then
quickly returned to their writing. Slower, more talkative students, often Socializers and
Explorers, transformed the same assignment into a collaborative exercise. They passed
papers, counted words aloud, and helped each other brainstorm. Both styles were effective.
Every student met or exceeded the 100-word requirement. This shows that a future data

platform should offer parallel engagement modes. Solo missions that grant points for
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discovery will appeal to Achievers and Competitors. Collaborative quests that unlock

shared rewards will resonate with Socializers and Explorers. Allowing students to switch

between these modes validates both independent mastery and group problem-solving.

Leadership potential, as measured in the profiling exercise, averaged in the mid-40 percent

range across the group. This is high enough to expect that students could act as peer

facilitators, yet still low enough that structured mentoring and scaffolding will be necessary.

Each motivational style offers a different contribution. Achievers bring decisiveness and

initiative. Socializers contribute to facilitation and cohesion. Explorers offer creative ways

to frame problems. Competitors supply energy and focus. A youth data club could rotate

leadership roles accordingly: one month, an Achiever leads a metrics challenge, the next

month a Socializer hosts a reflection circle, and then an Explorer curates a micro-museum

of neighborhood history. This rotation would mirror the reciprocity the students already

value and ensure that no single style dominates the conversation.

Perhaps the most striking commonality across all the essays is a quiet but persistent

optimism. Structural scarcity is acknowledged but reframed as the starting point of heroism.

None of the writers denies hardship, but all see it as a proving ground. In a neighborhood

where nearly every family faces poverty, this reframing is a psychological survival strategy

as much as a moral code. Data communication that highlights only unmet needs risks

reinforcing resignation and helplessness. In contrast, communication that tracks small

victories, cumulative improvements, and examples of resourcefulness will speak directly

to this resilient worldview. Each incremental gain becomes further proof that scarcity is not

destiny but raw material for progress.

Taken together, these essays portray a youth culture that blends ambition with collective

validation, emotional literacy with pride in resilience, and everyday hardship with the

conviction that better is always possible (Table 1). Any system that hopes to motivate this

audience should translate data into stories of progress, tic abstract measures to recognizable

people and places, embed emotional signals, and offer both competitive and cooperative

ways to participate. This approach would not simply inform students but would resonate

with the moral language they already use to transform obstacles into hope.

Table 1. Ingredient Formula of Alkaline Earth Metal Oxides (drawn by Yun-Hua Liou)

Primary Type

No. of Students

Typical Motifs in Essays

Avg. Leadership

Notable Behavioral Clues (classroom)

Potential*
Achiever 3030% discipline, incremental 47 9 finish tasks first, self-set targets,
‘ progress, visible success ° sometimes compete playfully
Competitor 3130% 1ndegendence, being the 41 % work solo, defend opinions, value
best”, self-defence personal control
Socializer 2120 % farr.nly apd peer support, 48 % frequent peer interaction, collaborative
reciprocity, belonging help-seeking
Explorer 2120 % curiosity, authenticity, 44 % thorough work, share discoveries,

creative idols

quieter but reflective

* Mean of the Apply Magic Sauce “leadership-potential” scores reported in the profile data.
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The key cross-cutting insights can be summarized as follows:
(A) Two dominant value clusters

Resilient individualists (Achiever + Competitor, 60 %) praise hard work, self-reliance,
and visible mastery, while relationship builders (Socializer + Explorer, 40 %) emphasize

emotional support, creativity, and shared experiences.
(B) Achievement is socialized, not solitary

Even highly competitive students mention role-model networks (coaches, family,
fandoms). Conversational observations confirm that they exchange feedback while racing

to finish first, suggesting that friendly competition co-exists with peer scaffolding.
(C) Support and justice themes are pervasive

Nine of ten essays reference overcoming adversity: poverty, hate, health, or heartbreak.
Messages of “don’t depend on anyone” and “help each other rise” appear side-by-side.

This signals a sweet communication spot: stories that pair self-efficacy with collective uplift.
(D) Moderate leadership headroom across the board

Average predicted leadership potential sits in the mid-40 %s, high enough to enlist students
as data ambassadors yet low enough to profit from structured guidance. Competitors bring
assertiveness; Socializers contribute facilitation skills; Explorers add novel framing;

Achievers push momentum.’
(E) Low stress, high perseverance profile

Most texts scored slightly “laid-back” despite intense goals, and workshop notes show no
task abandonment. Resilience narratives, therefore, ring true; interventions can safely

incorporate stretching goals and timed challenges without undue anxiety.
What this means for data-communication design is as follows:

= Gamified progress trackers and challenge boards will resonate with Achiever-

Competitors.

= Narrative, family-centric visuals, and peer discussion prompts will engage Socializer-

Explorers.

* Mixed-modality sessions (short competitive sprints followed by cooperative reflection)

mirror their natural blend of rivalry and support.

The next section translates these insights into concrete design heuristics for the community

data system.

3.4. Data Communication System Recommendations for
Campana-Altamira

The personality mapping exercise shows four motivational orientations among Campana
Altamira teenagers: Achievers, Competitors, Socializers, and Explorers. Each group
processes information through a distinct logic. Achievers track progress toward concrete

goals, Competitors measure themselves against peers, Socializers look for relational
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meaning, and Explorers seek discovery and context. To turn community data into action, a

communication system must speak fluently to all four logics at once.

3.4.1. Translating Metrics into Familiar Storylines

Every essay framed success as a hardship overcome through effort. Present data in the same
grammar. Replace “forty percent of households lack safe drainage” with “Last month, ten
families fixed overflow pipes; ten more repairs will give the entire street safe drainage.”
This phrasing mirrors the students’ struggle-to-progress narrative and supplies an

immediate next milestone for Achievers.

3.4.2. Anchor Abstractions in People That the Students Recognize

Profiles showed that teenagers validate success through relationships. Dashboards should
feature local faces rather than anonymous icons. A water-usage graph can open with a short
reel of a neighbor explaining how a simple valve repair cuts her carrying distance by half.
Socializers will share and discuss the story, while Competitors will note the clear evidence

of improvement.

3.4.3. Provide Dual Engagement Tracks

Classroom observations revealed two productivity styles. Fast-finishing Achievers and
Competitors enjoy solo benchmarks; Socializers and Explorers prefer cooperative
discovery. The platform, therefore, needs two parallel modes. A personal “My Progress”
tab lets users collect badges for each report they file or repair they complete. A “Community
Quest” tab lets groups unlock shared rewards, such as a street mural or a school celebration,
when joint goals are met. Either mode updates the same master progress bar, so efforts

converge.

3.4.4. Embed Emotional Signals

Students treat emotion as a resource. Small celebrations keep motivation high. When a
block reaches a recycling target, push a celebratory sticker in the app and show a confetti
animation on the public screen at the neighborhood center. A short congratulatory audio
clip recorded by a peer leader can accompany the update. These micro-victories feed the

confidence cycle named in the essays and keep momentum visible.

3.4.5. Match Media Channels to Literacy and Trust Cues

Instagram reels pair concise visuals with music, which suits Socializers and Explorers and
avoids WhatsApp fatigue. Infographic posters displayed at the mosque and the
neighborhood chief’s house can summarize weekly milestones for parents and grandparents
who do not follow social media. Short voice notes circulated in existing WhatsApp groups
can invite Competitors to beat the previous week’s repair tally. Using several channels

ensures each motivational group receives information in its preferred format.

3.4.6. Build a Rotating Youth Ambassador Program

Leadership-potential scores average in the mid-forties, suggesting capacity but a need for
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scaffolding. Select one Achiever or Competitor as “data sprint captain” each month to set
numeric goals; pair that student with a Socializer or Explorer who curates story content.

Rotation satisfies competitive urges while keeping relational voices in the foreground.

3.4.7. Layer Complexity for Explorers Without Overwhelming Others

Explorers appreciate nuance. Provide an “advanced view” button under each indicator that
opens a map with historical trends and optional links to external sources. Keep the default
view simple—headline numbers and next steps—so Achievers, Competitors, and younger

Socializers see clear calls to action.

3.4.8. Protect Autonomy and Agency

Competitors and Achievers value independence. Any data request should include a rationale
and a visible payoff. For example, “Log three pothole photos to unlock the repair kit fund”
signals that effort links directly to material change. Avoid requests that feel extractive or

vague; otherwise, trust erodes.

3.4.9. Maintain a Feedback Loop

At the next school visit, share aggregate results with the students. Show how their reporting
increased fixed rates or funding allocations. Closing the loop corrects the earlier missed
opportunity and demonstrates that data truly cycles back to its producers. Periodic feedback

also lets teenagers refine the system’s design, keeping it aligned with evolving motivations.

3.4.10. Start Small, Iterate Fast

Launch with two or three indicators that meet the relevance-power-incentive test. Measure
water-line repairs, litter-free block counts, and volunteer hours. Observe which personality
groups engage first, then expand. Rapid iteration keeps the system responsive and prevents

feature bloat that could overwhelm users with low data literacy.

By turning personal motivations into design parameters—a solo badge track for Achievers
and Competitors, collaborative quests for Socializers and Explorers, and emotionally
charged micro-celebrations for everyone—the system converts raw community metrics into
stories of attainable progress. Information becomes more than a record; it becomes a lever

that teenagers already know how to pull.

4. Discussion: Designing Social Data Systems

This study suggests that simple, participatory profiling activities can meaningfully inform
how we communicate data in marginalized communities. Asking students to write about
their role models in their own words offered more than just biographical sketches; it
revealed how they interpret success and perseverance in their context. Their essays
consistently describe overcoming adversity through effort, discipline, and support. This
narrative lens matters because it highlights that data is most compelling when it reflects

local values and is framed as a story of progress rather than static need.

74 Journal of Design Service and Social Innovation



Leveraging Data Communication Systems to Empower Local Innovations
Volume 3, Issue 3, October 2025 in Marginalized Slum Communities through Behavioral Profiling

The profiling exercise also underscored the diversity of motivation among students. Some
clearly responded to competition and personal goals, while others valued social connection
or exploration. This variation suggests that data communication efforts should avoid a
single, rigid format. Instead, they can benefit from multiple pathways to engagement. For
example, competitive students might be drawn to clear targets or gamified challenges, while
more socially oriented students could be engaged through group mapping projects or shared
storytelling events. Interactive and layered formats allow different types of participants to

find their own entry points.

Facilitation emerged as another critical consideration. The profiling workshop was most
successful when it was introduced as a conversation, inviting students to share and guess
their own types in an open, relaxed way. This approach lowered barriers and encouraged
participation. Similarly, communicating data effectively in these communities will likely
rely on creating trusted spaces for discussion, like school classrooms or neighborhood
council meetings. In-person dialogue can help people make sense of data together, ask
questions, and relate information to their own lives in ways that digital dashboards alone

cannot.

Importantly, these strategies need to be adapted carefully to the context. What worked in
Campana Altamira may not work in other communities with different cultural norms,
literacy levels, or histories of engagement with data. Profiling is not a universal blueprint
but a method for learning about local motivations and designing accordingly. Being mindful
of these differences will be essential to avoid one-size-fits-all approaches that fail to

resonate.

Based on these insights, several recommendations emerge. Data communication should
prioritize storytelling over dry statistics, using familiar language, local examples, and
relatable visuals. Tools should not just inform but invite action, making next steps clear
and achievable, and celebrating small victories to build momentum. Blending digital and
in-person communication can help bridge literacy gaps and build trust, while ensuring that

data remains accessible to all community members.

Long-term strategies might include embedding data literacy into school programs,
supporting youth-led clubs that focus on local issues, and developing partnerships with
NGOs and local governments. Schools can provide a regular space for workshops and
reflection. NGOs can support development and facilitation. Local governments can
demonstrate respect for community knowledge by integrating resident-generated data into
planning processes. Together, these partnerships can help move from seeing data as
something extracted from communities to something shared, meaningful, and used to drive

local problem-solving.

Conclusion

This study highlights the essential role that effective data communication plays in
supporting community agency and self-determination. Data on its own does not empower

communities if it remains abstract, technical, or disconnected from local realities. Instead,
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when data is communicated in ways that reflect community values and everyday
experiences, it becomes a practical tool for identifying challenges, mobilizing resources,

and shaping collective solutions.

The behavioral profiling exercise offered one way to make communication more
meaningful. By asking students to describe their role models, we gained valuable insight
into the narratives and motivations that shape how they understand effort, success, and
social responsibility. This information is not merely descriptive; it can guide the design of
communication strategies that resonate with different audiences. When profiling results are
shared thoughtfully and used to plan participation, they help identify roles and activities
that suit local talents and interests, opening space for peer mentorship, youth leadership,

and new forms of community-led innovation.

These findings point to the need for more design-based, participatory approaches to data
systems in marginalized settings. Rather than imposing standardized tools, practitioners and
institutions should work with communities to co-create systems that respect local
knowledge and motivations. This includes developing flexible formats such as visual
storytelling, interactive dashboards, or analog workshops that can be adapted to varying
levels of literacy and technological access. It also involves fostering sustained partnerships
with schools, NGOs, and local governments to embed data literacy and participatory use

into everyday community life.

Building participatory data systems is not only a technical challenge but also a social one.
It requires us to view data not as an extractive process but as a shared resource that, when

communicated well, can help communities become the designers of their own futures.
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