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Key Highlights

This paper examines the pedagogical potential of collaborative cartography
as a form of community-engaged learning (CEL) oriented toward disaster
risk reduction and community empowerment.

Drawing from critical cartography, participatory mapping, and CEL
literature, it situates maps as both instruments of power and as tools of
counter-practices that can foreground marginalized spatial knowledge
when produced collaboratively and within the framework of community
engagement.

Using a case study from Barangay Tatalon in Quezon City, the paper
documents how undergraduate cartography students, community
organizations, research and advocacy organizations, and barangay
stakeholders co-produced hazard maps, documented spatial narratives,
and conducted situation analysis through participatory methods such as
go-along interviews, transect walks, and participatory mapping. The study
foregrounds how these methods enable the articulation of local narrative
and alternative practices that are often excluded from official hazard maps
and planning documents.

It presents practical strategies for incorporating CEL into higher education
curricula to advance university public service mandates while fostering
justice-oriented and place-based learning. Furthermore, it analyzes
challenges in sustaining community partnerships and argues for the
institutionalization of CEL, emphasizing the critical role of student and
youth involvement in academe-community collaborations.
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Cartography and Power

Maps have been an important apparatus in the imperialist practices of powerful
states and institutions across centuries. The exploitation of resources and erasure
of indigenous cultures and heritage in places that were forcibly occupied by
Western colonial powers were, regretfully, some of the unspeakable outcomes of
mapping—where local peoples were coerced into control and authority by those
least knowledgeable of their communities and way of life, and control is exercised
over a distance. Rob Kitchin, Martin Dodge and Chris Perkins (2011) call it
“the malignant power of cartography”. Maps can also function as instruments
of marginalization by shaping how people and places are recognized, valued,
or excluded within dominant systems of knowledge and power. Drawing on
Young's work published in 1990, Lambert (2010) frames marginalization as
a process of misrecognition or mal-recognition that limits people’s capacity
to participate in determining the conditions for their own actions. Applied
to cartography, she identifies three primary mechanisms through which this
occurs: trivialization, deliberate omission or exclusion, and forms of inclusion
that homogenize difference. Trivialization is particularly evident in colonial
cartography, where indigenous peoples were portrayed as primitive or incapable
of productive land use, thereby legitimizing colonial appropriation. Colonial
maps also frequently represented vast territories as empty or terra nullius that
obscured existing social relations and served to justify occupation (Dodge et al.
2009 cited in Lambert 2015, 10). Lambert argues that omission operates as a
powerful political act, rendering certain places and their inhabitants invisible
and reinforcing their oppression. This practice persists in contemporary state
mapping, especially in cities of the Global South, where informal settlements
such as Kibera (Kenya) and Dharavi (India) are often left blank on official
maps (11). Such cartographic erasure implies non-existence and denies residents
recognition as citizens with economic contributions and rights to tenure. In
response, grassroots organizations such as the Society for the promotion of
Area Resource Centres (SPARC) support communities in producing their
own maps to assert presence and claim inclusion in urban planning processes
(11). Lambert further shows that marginalization through mapping also occurs
in conservation contexts, where maps exclude certain livelihoods and social
groups in favor of state or commercial interests. Studies of national parks in
East Africa illustrate how cartographic designation facilitates the displacement
of local populations to prioritize ecotourism and trophy hunting (Hodgson and
Schroeder 2002 cited in Lambert 2010). Similar dynamics are evident in forest
mapping in Indonesia, where state maps have enabled resource appropriation
and the allocation of logging concessions, as documented by scholars such as
Peluso (1995) and Fox (2005) (Lambert 2015, 11).
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How Mapping Tilts Power Asymmetries

Despite the oppressive and hegemonic tendencies of cartography, maps can
be utilized to foreground marginalized voices. Participatory and community
mapping emerged as deliberate counter-practices to expert-driven cartography
that historically served state, colonial, and elite interests. Scholars such as
Cochrane, Corbett, and Keller (2014) argue that participatory mapping
reorients map-making from a product controlled by specialists toward a process
shaped by those who inhabit mapped spaces. In this sense, participatory
mapping is defined less by a single technique than by the degree to which
communities influence data collection, design, interpretation, ownership,
and use of maps. This approach directly challenges the forms of trivialization,
omission, and homogenization identified by Lambert by foregrounding local
knowledge systems and lived spatial experiences. As Cochrane et al. note,
participatory mapping stands in opposition to conventional mapping practices
undertaken on behalf of power holders, even as participation itself may take
multiple and uneven forms. Community mapping, in particular, emerged as
an explicitly political response—an “alternative, egalitarian counter-culture”
to elitist cartography (Parker 2006, 471, quoted in Cochrane et al. 2014, 9).
These practices gained traction alongside participatory action research and
participatory rural appraisal in the late 1980s and 1990s, when development
practitioners sought methods that could make underrepresented peoples
visible in decision-making processes. As documented in the Resource Book
on Participatory Geographic Information System (PGIS, published in 2018),
participatory mapping evolved from sketch mapping and other low-technology
practices that prioritized dialogue between community members and outsiders.
The proliferation of the Geographic Information System or GIS, Global
Positioning System or GPS, and open-access spatial data further expanded these
practices, allowing civil society organizations and communities to appropriate
technologies previously monopolized by the state and corporate entities. Hence,
participatory and community mapping can be understood as both epistemic
and political interventions that seek to redress cartographic marginalization by
democratizing who produces maps, whose knowledge matters, and how maps
are mobilized in planning, advocacy, and claims-making.

This study focuses on the integration of participatory methods and
collaborative cartographic practices within community-engaged learning as
a pedagogical approach to documenting hazards, disaster experiences, and
community-led alternatives in a hazard-prone urban settlement. Anchored
in the case of Barangay Tatalon in Quezon City, it examines how students,
community members, local institutions, and advocacy organizations co-
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produce spatial knowledge through go-along or walking interviews, transect
walks, and participatory mapping workshops. The study foregrounds how
these methods enable the articulation of local narrative and alternative practices
that are often excluded from official hazard maps and planning documents. In
doing so, it explores how collaborative cartography can contribute to context-
specific DRRM planning while simultaneously fostering critical, place-based
learning oriented toward social justice and community empowerment.

Working with Community through
Mapping and Community-Engaged
Learning (CEL)

Community-engaged learning is tied to citizenship and serves preparatory
purposes for work and life. Its roots are traced to the writings of John Dewey
([1938] 1986), who expounded on experiential learning projects beyond the
classroom (O’Connor 2022, 7). Problem-solving, communication, leadership,
and critical thinking skills are some of the benefits to students while engaging
in the formal curriculum and the community partners (O’Connor 2022).

Kolb (1984 cited in O’ Connor 2022) discussed how CEL provides
opportunities to participating students to conceptualize and test assumptions,
leading to experiential learning that aids in future jobs, coursework, or
personal growth. On the other hand, the Priscilla King Gray Public Service
Center at MIT defines CEL as “an educational framework characterized [by]
collaborative endeavors addressing specific community interests, problems,
or public concerns” (PKG PSC, n.d., 2). It identified four key principles:
community collaboration, integration with education, critical reflection,
and addressing social problems. Community collaboration involves actively
engaging with and learning alongside community partners in ways that cultivate
mutual understanding, trust, and cooperation. This approach is strengthened
when experiential activities are intentionally integrated with academic content,
allowing learners to connect theory with practice and thereby enrich the overall
educational experience. Central to this process is critical reflection, which
involves structured and documented observation of lived experiences to deepen
awareness of social issues while supporting personal and intellectual growth.
This is congruent with Michigan State University’s Center for Community
Engaged Learning implementation of CEL as a strategy for teaching and
learning with three components: community partnership, instruction, and
critical reflection. It focuses on enriching learning experience and instilling
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civic and social responsibility that in turn strengthen communities (MSU

CCEL, n.d.).

Through these interconnected practices, engagement with communities
becomes a means of proactively addressing community-identified social
concerns. This, in turn, is seen to create positive change and reciprocal benefits
for both educational institutions and community stakeholders (PKG PSC,
nd., 1).

Features of CEL

1.

Place-based and Spatially Contextualized

Place-based pedagogies are important in making citizen education relevant
in promoting the well-being of social and ecological communities people
inhabit (Gruenewald 2003). Amy Rock (2021) expounds on Community-
Based Learning (CBL) as a pedagogy that features engaging in a community
typically close to the location of the educational or academic institution
implementing it. Connecting the academic institution to the community
is generally considered to be both challenging and rewarding, and is
considered a “critical pedagogical tool” in which students play a crucial
role in knowledge production (Strait, Turk, and Nordyke 2015 cited in
Rock 2021). This approach is mutually beneficial, with communities
being involved in intellectual processes and in fostering “locally relevant
knowledge” (Rock 2021 citing Davidson-Hunt and O’Flaherty 2007).
Referred to by Davidson-Hunt and O’Flaherty (2007) as place-based
learning communities (cited in Rock 2021), the curriculum often involves
a series of courses focusing on a specified community and may involve
direct (through direct interaction with the community) or indirect (using
local context and data) collaboration. CBL at the basic level may involve
tield trips to learn how classroom lessons connect to real-world situations,
to volunteering for a specific site and delivering a paper or reflection
based on the experience gained through the engagement, to more in-
depth research where more time and resources are committed, similar to
internships but diverges from it in that CBL (as well as service-learning)
requires mutual benefit amongst students and the collaborators from the
community (National Geographic 2016, Strait, Turk, and Nordyke 2015
cited in Rock 2021).

As learning is focused on the elements and processes that constitute places,
spatial representation and spatial knowledge are at the core of place-based
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CBL. Community-engaged learning that investigates spatial processes
and spatialities of social phenomena emphasizes maps and other spatial
representations as tools for eliciting, validating, and foregrounding local
spatial knowledge. Embedding learning within the lived experience of place
transcends abstract problem-solving and disembodied analysis, making
place-based education relational and contextual. Spatially contextualized
learning helps students recognize place as socially produced and
continuously shaped by power relations, material conditions, and everyday
practices that influence how communities experience risk, opportunity,
and change (Lefebvre 1991; Massey 2005). For the practices incorporated
in CEL, both students and community members engage in meaning-
making and navigating lived spaces that foreground local knowledge often
left out in official discourse and representations (Elwood, 2006).

Benefits of CEL

Teachers and educators may benefit from actively participating in or
implementing CEL in their courses by enhancing the applicability of
course materials and content (PKG PSC n.d.). Collaborating with partners
and communities further extends the relevance of classroom lessons to real-
world conditions. CEL also supports the common goal of universities and
academic units to establish collaboration with academic and nonacademic
institutions and civil society organizations towards knowledge-building.

One of the positive contributions of CEL to student development lies in
the early career preparation it facilitates. In a study that aimed to present
an alternative to the perspective on the predominance of private market
interests in postsecondary education policy, Otto and Dunes (2024)
explored how CEL’s integration in college-level curricula hones the
skills that employers desire, allowing their CEL programs to assess the
workforce preparation aspect of their projects. Focused on the two modes
of CEL implemented by their universities, namely (1) service learning and
(2) community-based internship, the researchers utilized the 2009 Civic
Engagement VALUE rubric of the Association of American Colleges and
Universities (AAC&U) in defining the learning outcome categories for
evaluating student achievement and additionally referenced the AAC&U
and Hart Research Associates report published in 2018 in mapping student
behaviors against the skills that are most valued by hiring executives.
Through the inclusion of community partners, teachers of service-learning
courses, and undergraduate and master’s students of community-based
internships or service-learning programs, the said study was able to identify
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skills and abilities relating to actions and behaviors that are activated
during the conduct of CEL. These skills are: working effectively in a team,
critical thinking and analytical reasoning, effective oral communication,
ability to apply knowledge and skills to real situations, ethical judgment
and decision-making, initiative and proactiveness (Otto and Dunes 2024,
43). Findings suggest that engaging in CEL has the potential to enhance
applicants’ ability to describe their skills within the context of community
engagement and articulate their readiness to pursue their desired careers.

Practicalities

1.

Planning for CEL

According to the PKG Public Service Center’s Guide to CEL, there are
six phases to the preparation of a course for integration of CEL. The
guide emphasizes that adopting a structured yet flexible timeline supports
meaningful partner engagement from initial outreach through post-
project evaluation, yet there should be room for adjustments in response
to unforeseen circumstances. The following steps are recommended for
planning the CEL component of a particular course (PKG PSC, n.d., 4-5).

a. Early Planning (6-12 months before course start): Identify and reach
out to prospective community partners to initiate conversations. This
period allows ample time for relationship building, project scoping,
and aligning shared goals, while giving partners space to incorporate
the collaboration into their own planning cycles.

b. Mid-Planning (3-6 months before course start): Confirm partnerships
and formalize agreements with selected communities or organizations.
Clarify project aims, roles, and mutual expectations, and address
logistical considerations and resource requirements.

c. Preparation Phase (2-3 months before course start): Engage in joint
planning with partners, including scheduling guest engagements,
sharing project timelines, and defining milestones for students.
Establish clear communication channels and ensure all parties
understand their responsibilities.

d. Community-Engaged Learning Implementation (during the course):
Maintain active collaboration through regular check-ins, progress
updates, and feedback sessions. Adapt strategies as needed and allow
for flexibility in addressing emerging challenges and evolving partner
needs.
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e. Reflection and Evaluation (after the course): Conduct joint reflection
and assessment to review outcomes, evaluate impacts, and collect
feedback from students and community partners. Use insights gained
in these collaborative sessions to strengthen future partnerships.

f. Long-Term Engagement (ongoing): Sustain relationships beyond
the course by exploring continued collaboration, capacity-
building initiatives, and shared learning opportunities. Consistent
communication and follow-up reinforce commitment and support
long-term partnerships.

Syllabi Development

Key to the effective adoption of CEL as a teaching and learning approach is
the course content and project design for engagement. PKG Public Service
Center’s Guide emphasizes the inclusion of community partnership
information, which describes the nature of community engagement, its
goals and expectations, as well as the responsibilities of the parties involved,
in the course syllabi. Ethical considerations, benefit for the community,
limitations of the project, and expected outputs should also be stated. The
learning objectives and outcomes should also clarify how CEL contributes
to the development of competencies and skills that the course is designed
to improve or enhance, and how the activities and deliverables are aligned
to both community needs and the thrust of the academic institution
implementing CEL. The reflective component that will facilitate the
students’ analysis and interpretation of their experiences and learning, as
well as the appraisal of the course content and the students’ role in the
engagement, should also be outlined.

Forging Community Partnership

CEL underscores respect, inclusivity, dignity, and agency amongst all
participants (PKG PSC, n.d.) In this light, the perspectives, contributions,
resources, and time that will be extended by the community partners
should be valued and adequately acknowledged. Their roles and
expectations should be discussed to avoid misunderstandings and to help
ensure goals are jointly developed and achieved.
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Gaps in Practice

Lori Vogelgesang and Robert Rhoads (2003) have called attention to deepening
the connection between service-learning practices and social good. Drawing
on Dewey's emphasis on the reflective elements of service learning, they
problematized the conservative liberalism being promoted in formal institutions
that fail to give due credit to student activism as a form of citizen engagement
and education (Vogelgesang and Rhoads, 2003). Gruenewald asserts that
situationality (as explained in Freire [1970] 1995), or the historical, social, and
material conditions in which individuals exist and where consciousness emerges,
has an inherently spatial and contextual dimension. Social transformation as a
critical action toward changing one’s situation in order to transform oppressive
realities thus connects critical pedagogy and place-based learning (Gruenewald
2003). However, despite this strong theoretical grounding, contemporary
community-engaged learning practices often fall short of fully engaging with
the spatialized nature of power and injustice. As Vogelgesang and Rhoads
(2003) demonstrate, mainstream service-learning remains largely shaped by
liberal and neoliberal institutional logics that emphasize individual growth,
incremental change, and institutionalism rather than structural transformation.
This orientation risks reducing situationality to localized experience without
adequately interrogating how places themselves are produced through racialized,
economic, and political processes. Consequently, community engagement may
unintentionally reinforce the very inequalities it seeks to address by treating
social problems as isolated conditions rather than as outcomes of historically
constituted systems.

Relevant literature further suggests that while commitments to social
justice have long existed within service-learning discourse, they have been
unevenly enacted in practice (Stith et al. 2021). Morton’s (1995) paradigms
of charity, project-based collaboration, and systems change help explain why
many community-engaged learning initiatives remain focused on alleviating
symptoms rather than dismantling structures of inequality (Stith et al. 2021).
Mitchell’s critical service-learning model explicitly called for the redistribution
of power, the cultivation of authentic relationships, and a deliberate orientation
toward social change (Mitchell 2008 cited in Stith et al. 2021). Yet, as Stith and
colleagues observe, higher education structures often constrain the enactment
of such principles, translating into the privileging of student learning outcomes
over community transformation. Political or activist forms of engagement are
thus disadvantaged and devalued. This gap is particularly evident in the limited
attention given to how knowledge is legitimized in community-engaged
curricula and how institutional norms shape what counts as “acceptable” civic



10 CARTOGRAPHY AS ENGAGEMENT

participation. Vogelgesang and Rhoads (2003) further argue that contemporary
service-learning frequently marginalizes student activism and collective
struggle by positioning them outside the boundaries of legitimate pedagogy,
thereby narrowing conceptions of citizenship and social change (Vogelgesang
and Rhoads 2003). This critique resonates with Gruenewald’s call for a critical
pedagogy of place that foregrounds decolonization and reinhabitation as twin
objectives of educational practice (Gruenewald 2003). Without a sustained
engagement with power, history, and place, community-engaged learning risks
reproducing what Stith et al. (2021) describe as performative or tokenistic
commitments to social justice. Addressing these gaps requires moving beyond
individualized reflection toward collective, place-based analyses that center
structural injustice and redistribute authority in knowledge production. It also
recognizes community members as co-educators and political actors. Such an
approach makes community-engaged learning more effective toward realizing
its transformative potential as a justice-oriented practice rather than mere civic
participation or career-oriented preparatory training ground.

Collaborative Cartography: Approaches
and Tools

The use of maps in community-engaged learning also supports collective
action and planning by translating grassroots spatial knowledge into forms
legible to policymakers and institutions without stripping it of local meaning.
When students work collaboratively with communities to map hazards,
resources, or everyday mobilities, spatial analysis becomes a dialogic process in
which local narratives, memories, and lived experiences shape data collection
and interpretation (Elwood 2006).

Research in participatory GIS demonstrates that community-generated spatial
data can strengthen advocacy around land tenure, disaster risk reduction, and
environmental justice when communities retain control over how data are used
and shared (McCall and Dunn 2012). Within pedagogical settings, students
learn to balance technical rigor with ethical responsibility by negotiating data
ownership, consent, and representation with community partners (Elwood
2006). Spatial storytelling approaches that combine maps with oral histories,
photographs, and annotations have been shown to deepen engagement and
support more nuanced understandings of place than maps alone (Caquard
and Cartwright 2014). Techniques such as sketch mapping, GPS-assisted
community walks, and participatory digitization allow residents to define
meaningful boundaries, landmarks, and risk zones according to their own
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spatial logics (Chambers 2006). Structured reflection alongside spatial analysis
helps students critically assess how scale, classification, and visualization
choices affect whose knowledge is made visible or marginalized (Kwan
2002). In this way, maps function not only as analytical outputs but also as
communication channels (Pawlik et al. 2024) that facilitate learning across
academic and community contexts.

Walking/Go-Along Interview

A go-along interview is a qualitative data-gathering method that has been
applied in research that underscores “participation and place-based approaches”
(Bartlett et al. 2023, 2). It helps explore diverse research interests such as “social
difference and peoples’ responses to natural disasters” (2). Bartlett and colleagues
reached significant insights on the analysis of relevant studies that adopted the
go-along interview as a method for research, citing the shift of power from the
interviewer to more equal roles between the researcher and the participants, as
participants lead the way in navigating the route and assume greater control of
the discussion. Some studies put emphasis on embodied knowledge, in which
both researcher and participant experience the environment, foregrounding
the sensorial nature of experiential knowledge (Bartlett et al. 2023, 10). On the
other hand, Day and Cornell (2023) refer to a walking interview as a mobile
qualitative method that combines elements of participant observation with
interviewing to study spatial practices in place. According to them, walking
interviews create a three-way dialogue involving the interviewer, interviewee,
and the physical environment, which in turn produces richer data that reflects
how individuals actually inhabit and interact with spaces. This contributes to
knowledge that is both situated and experiential.

Transect Walk

Transect walk is a methodology in which a defined and planned pathway in a
particular area is traversed to conduct direct observation of the characteristics
of the location of interest, noting the landcover or land use, resources, flora
and fauna, and different social or environmental issues (Pal et al. 2024). It is
used to examine a landscape by taking a cross-sectional view of its different
agroecological zones, allowing for systematic comparison across multiple
parameters such as topography, land use, soil characteristics, vegetation, crops,
and patterns of access or ownership. This approach helps in investigating
variations in resources, constraints, and opportunities that exist across zones.
Transect walks are commonly undertaken after resource or social mapping
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activities to help verify, enrich, and triangulate previously gathered information
(Flanagan 2015). Pal et al. (2024) describe transect walking as a method that
enables students, teachers, and the local community to identify and map key
resources and access to them, along with essential landmarks, amenities, and
the social problems existing in the study area. As a research and participatory
method, it has been applied in biodiversity analysis, participatory rural appraisal,
and community mapping (Panek 2015 citing Walpole and Sheldon 1999;
Chambers 1994; Mahiri 1998). Panek (2015) considers its most valuable feature
to be the active discussions around problems and solutions that this method
facilitates. Its usual outputs are a diagram with symbols and annotations based
on the observations recorded for each stop, a list of features and observations,
or a map of the traversed area when a mapping tool such as a smart phone
with GPS capability (or a GPS receiver) is available (de Zeeuw & Wilbers 2004,
Interoperation 2005, and Panek 2013 cited in Panek 2015).

The process typically involves two main steps. First, facilitators and local
community members conduct a guided, systematic walk across the area to
directly observe environmental conditions, natural resources, livelihoods,
opportunities, and challenges. Second, observations and insights from the walk
are translated into a transect diagram that represents the route taken, in which
the landscape is segmented into agroecological zones, and key parameters,
problems, and possible solutions associated with each zone are indicated.
(Flanagan 2015, 4).

With the goal of identifying social health determinants, Pal et al. (2024)
consulted prior studies and literature to come up with a checklist of
community resources and health determinants, which guided the exploration
of the community. Specific spots or stations with defined locations are the core
elements in a transect walk, where participants stop to conduct observations.
Students depicted their knowledge of place through sketches that illustrate
the features found in the locality. Exchanges with local informants as well as
passers-by enriched the mapping activity. An analysis of the responses gathered
by the research team revealed local perspectives on health issues and practices,
as well as their socio-cultural dimensions. The authors concluded that transect
walks are useful as a learning and teaching method in the field of medicine.

Participatory Mapping

Participatory mapping is conducted through a suite of techniques and tools to
communicate and represent the local and spatial knowledge of a community. It
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emerged as a method and an advocacy for the active involvement of local people
in the generation of maps about their area and indigenous or local practices
(ANGOC and PAFID 2018). It is part of the larger group of participatory
methods developed since the 1970s called Participatory Rural Appraisal and is
referred to in PRA literature as methods and approaches that foreground the
realities and conditions of people in order to formulate their own plans and
to assess their self-determined actions (Chambers, 1994; De Vera and Claps
2017; Flanagan 2015). Often, participatory maps consist of places and features
that locals consider important, such as resources, land boundaries, landcover
types, and other characteristics relevant to their present or past conditions, as
well as their plans for the future. Participatory maps are used to depict local
knowledge and communicate it to people outside of their community, plan
the utilization of local resources, address conflicts such as resource or land
disputes, or argue for change (De Vera and Claps 2017). Participatory mapping
serves as an approach for promoting community empowerment by enabling
residents to make informed decisions grounded in data generated through
collective mapping processes. The information produced by the data is useful
for understanding structural constraints and potentials at the community level.
Participatory maps can also be mobilized for a range of purposes, including
academic research, advocacy, community organizing, and capacity-building
initiatives. It is also particularly valuable for land-use planning and the
governance of shared resources. Moreover, participatory mapping contributes
significantly to disaster risk reduction and management by foregrounding local
knowledge of hazards, vulnerabilities, and coping strategies. Through these
integrated methods, local problems and opportunities can be systematically
identified and situated within existing socioeconomic conditions and political
arrangements. Participatory maps can further enhance the effective delivery of

basic social services and strengthen collaborative forms of local development
(ANGOC and PAFID 2018).
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Types of Participatory Mapping

There are two general categories of participatory or community mapping,
namely: traditional and computerized or digital. Below are brief descriptions
of the methods under these two categories

Table 1. Types of Participatory Mapping

medium (paper, ground).

TRADITIONAL
Type Description Other Attributes
Sketch/hands-on Community members draw Can be done using accessible
mapping from memory directly on the and local materials; does not

require technical knowledge
on scaled maps or tools;
outputs are not geographically
referenced.

Scale mapping/use
of aerial imagery

Spatial features are identified
on a printed map (such as a
topographic map) or aerial/
remotely-sensed image. A
Global Positioning System,
or GPS, can supplement data
gathering.

Preferred when locational
accuracy matters; low cost and
fast, especially if the collected
data will be integrated with
other cartographic layers.

Participatory 3D
models

Three-dimensional models are
generated from a topographic
map where contour lines are
traced onto rubber sheets or
cardboard. A scaled model
depicting the location of
interest is populated with data
depicting land use, resources,
and other spatial features.

Data can later be combined
with other digital spatial layers
using GIS; the map can be

a permanent and accessible
installation in the community
for updating data; production
can be costly and time-
consuming.

COMPUTERIZED/DIGITAL MAPPING

Geographic
Information
System (GIS)

Use of cartographic protocols,
software, and hardware that
can be aided by geospatial
tools like GPS; generates
georeferenced data; requires
technical familiarity with
computerized tools; data

can be stored, analyzed, and

updated.

Hardware and software require
substantial resources and
training.
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Participatory GIS

Integration of local knowledge
and qualitative data into GIS
and spatial analysis.

The community decides on
control, access, and use of
spatial data to protect their
local knowledge and wisdom.

Multimedia and
internet-based

mapping

Maps supplemented by
written words may be limited
media for the use of non-
literate community members;
multimedia tools can integrate

Integrates spatial and
nonspatial data to support
discussion; accessible

and engaging formats are

supported.

videos, images, and audio
documentation.

Source: Corbett (2009) (published by the International Fund for Agricultural Development); ANGOC
and PAFID (2018).

Participatory mapping has been adopted in CEL/service-learning projects of
various universities. One example is the collaboration of the University of the
Philippines Department of Geography, UNICEF Philippines, the municipal
government unit of Paracale, the barangay local government unit (BLGU)
of Dalnac, and the Center for Disaster Preparedness (CDP) (Garcia 2021).
The 3D map illustrated the topography of the barangay, existing land uses,
landmarks, and important infrastructures, settlements, hazards, vulnerabilities,
as well as resources and capacities as identified and described by community
members. The discussions that took place throughout the creation of the
3D map provided space for stakeholders, especially the vulnerable and
marginalized members of the community—including children—to articulate
their understanding of local conditions and experiences of hazards and the
strategies they undertake to address pressing issues in their community (Garcia
2021).

Integrating Participatory Mapping and CEL in
Teaching Digital Cartography

Drawing from critical cartography and participatory approaches, participatory
community mapping challenges the assumption that spatial data are neutral,
instead highlighting how maps are socially produced and embedded in power
relations (Harley 1989; Crampton 2001). Participatory frameworks also
encourage methodological pluralism, combining qualitative narrative work,
participatory mapping, and action-oriented evaluation to make grassroots
knowledge legible for multiple audiences without reducing it to technical data
alone.
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The University of the Philippines embraces extension service as a core mission
alongside instruction and research. The UP Diliman University Council (UC)
defines extension work as public service activities by academic units, faculty,
staff, and students that often target underserved communities. These activities
include technical assistance, extramural programs, advocacy, service-learning,
public fora, exhibits, and performances designed to apply disciplinary expertise
to broader community needs and foster social transformation (UP DSCTA,
n.d.). Republic Act (RA) No. 9500, or the UP Charter of 2008, underscores
linkages with local, national, and international organizations in advancing
the academic standards and upholding innovation in teaching, research, and
creative work. Extension generates, validates, and applies knowledge in ways
that meaningfully enrich instruction and research (134th UC Meeting, 16
February 2015). Moreover, through extension work, the national university
tulfills its mandate to provide institutional venues for student volunteerism,
thereby advancing its broader commitment to social responsibility (Section
8, Social Responsibility, UP Charter of 2008). The administration of UP
envisions the University to attain high visibility and effective public service (as
stated in UP’s Vision and Mission statement from its official website).

In line with the University’s public service mandate, the Department of
Geography in the University of the Philippines Diliman Campus collaborates
with peoples’ organizations, nongovernment and civil society groups, and
local government units in conducting research and data analysis as inputs for
planning, resource management, formulation of community profile, analysis
of disaster risk, generation of maps, among other public service endeavors. Its
extension activities are categorized into three groups (De Guzman et al. 2024,
2):

1. Course-based service-learning activities;

2. Engagement with local government units (LGUs), communities, and
partnership activities; and

3. Knowledge-dissemination activities through public and engaged scholarship

In the fourth quarter of 2023, the Geog 197 Digital Cartography class of the
UP Department of Geography collaborated with an independent organization
composed of professionals and practitioners from diverse fields, named
Ulirat Collective, in conducting an extension activity with residents of Area
5 in Tatalon, Quezon City, in partnership with Tatalon Nanay Power, an
organization of mothers based in the said area. The goal of the project was to
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document the hazard experiences and disaster mitigation strategies practiced
by residents in flood- and fire-prone areas proximate to the San Juan River in
Barangay Tatalon (Martinez, Santiago, and Delfinado 2025). Apart from hazard
and disaster experiences, the extension project aims to document the capacities
of the community as well as the actions collectively undertaken by residents
in relation to managing risks in their area. When the report was presented to
the barangay DRRM Committee, the officials suggested the expansion of the
initiative to include the whole barangay. The following year, the project design
incorporated the documentation of alternative practices as championed by the
UP Center for Integrative and Development Studies Program on Alternative
Development (UPCIDS AltDev). This project’s objectives evolved into:

1. Supporting CBDRRM Planning by the Barangay LGU and community
members through documentation and mapping

2. Facilitating the sharing of experience and local knowledge on hazards and
disaster mitigation strategies

3. Contributing to the formulation of a comprehensive community-based
Barangay DRRM Plan

Case Study: Barangay Tatalon Community Narratives
on Hazards and Disasters

As part of a collaborative hazard mapping and situation analysis project
during the Academic Year (AY) 2023-2024, cartography students from the
Department of Geography in the University of the Philippines Diliman and
volunteers from the Ulirat Collective and the UP CIDS AltDev engaged in a
series of extension activities in Barangay Tatalon, Quezon City. Data collection
involved workshops, key informant interviews, community walks/go-along
interviews, focus group discussions, and participatory mapping with purok
leaders, residents and barangay officials. Quezon City, the country’s center
for national governance as well as a hub for education and various services,
comprises 16,000 hectares of land, the largest among cities in Metro Manila
in terms of land area. Of this, about 32 percent functions as residential use
areas. It also holds the largest population in the National Capital Region, with
approximately 2.96 million people. Across the city, there are four catchment
areas, the largest of which is the San Juan River, which stretches about 100km
(QCG and EM]T, 2022).
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Quezon City faces increasingly severe and localized flood hazards. Last 30
August 2025, for instance, an extraordinary thunderstorm delivered an
unprecedented volume of rainfall. Within just one hour, the city experienced
121 mm of rainfall—surpassing even the peak hourly intensity recorded
during Typhoon Ondoy in 2009 (90 mm/hour). The heavy downpour
resulted in widespread flash floods across 36 of its 142 barangays, including
Districts 1, 3, and 4 (Araja 2025; Villamente 2025). The city's drainage system
was immediately overwhelmed, even in areas free from historical floods. This
is indicative of the limitations of infrastructure in Metro Manila, which were
designed for past climatic norms (Araja 2025). Such extreme events pose a
serious threat to urban poor communities such as Tatalon, being a high-density
settlement with a substantial degree of informality.

Section 12 of RA No. 10121 requires the establishment of Local Disaster Risk
Reduction and Management Offices (LDRRMOs) in all provinces, cities, and
municipalities, as well as Barangay Disaster Risk Reduction and Management
Committees (BDRRMC:s) in every barangay. These entities are tasked with
leading the planning, development, coordination, and implementation of
disaster risk management (DRM) strategies within their respective jurisdictions
(Republic Act No. 10121, 2010). Their primary role is to institutionalize
disaster risk management at the local level, and to ensure that communities
are prepared for and capable of responding to a wide range of hazards. In
addition, Section 12(c) outlines the operational responsibilities of LDRRMOs
and BDRRMC:s, specifically their role in conducting risk assessments and
developing contingency plans. This includes formulating a Barangay Disaster
Risk Reduction and Management Plan, identifying priority hazards, and
creating hazard-specific contingency plans. These efforts are critical for
strengthening community-based disaster preparedness and in ensuring that
response mechanisms are context-specific and data-driven (Republic Act No.
10121, 2010). These also served as the rationale for designing a CEL project
focusing on Barangay Tatalon.

Hazard mapping is an important part of LDRRM planning. A risk profile of
the community needs to be determined by documenting historical hazards and
experienced disasters, and where they have occurred. Hazard mapping supports
the Disaster Prevention and Mitigation pillar of the National Disaster Risk
Reduction and Management Framework or NDRRMEF by providing essential
data for risk assessments, land use planning, infrastructure development, and
early warning systems. Situation analysis, on the other hand, is embedded in
the Local DRRM Planning process by reviewing previous disasters, evaluating
the status of existing DRRM efforts, and identifying gaps that need to be
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addressed. In the context of Disaster Risk Reduction and Management
(DRRM) in the Philippines, situation analysis at the local (barangay or
municipal) level involves systematically gathering, interpreting, and using
information to understand existing hazards, vulnerabilities, capacities, and
current initiatives to guide evidence-based planning and action. This can be
likened to the identification of the “issues, potentials and future development
needs” stated in the Comprehensive Land Use Plan Guidebook (2013, 53).

CEL in Action

For both semesters, preparation for the hazard mapping and situation analysis
workshop involved lectures from invited resource speakers to discuss core
concepts in disaster risk reduction and management, and on the barangay
disaster risk reduction and management plan (BDRRMP) to help students
understand the policy context and core concepts on DRRM. Disaster studies
experts and practitioners from the Philippine Geographical Society (PGS) and
the Department of Human Settlements and Urban Development (DHSUD) of
the Philippines were invited to facilitate learning sessions with the class. A short
workshop on working with marginalized and vulnerable communities was also
integrated into the preparatory sessions for the second semester iteration of the
project through the facilitation of UP CIDS AltDev. Constant consultation
with Tatalon Nanay Power (TNP) and coordination with the administrative
officers and members of the BDRRM council were accomplished to ensure
the relay of updated information pertaining to the development of workshop
materials, program of activities, and logistical arrangements. The officers of
TNP acted as coordinators for the activity, especially those who were working
as staff members of the BLGU or as purok leaders in their neighborhoods.
Resources were also shared among the project collaborators: printing costs for
the mapping and workshop materials, production costs of outputs, and food
for meetings were taken care of by UP CIDS AltDev, while workshop venues
and attendance of community representatives and purok leaders were arranged

for by the Tatalon BLGU and TNP.

Students conducted several brainstorming sessions prior to the fieldwork
activity to prepare the aerial images extracted from Google Earth imagery
that were utilized during the hazard mapping and focus group discussions;
to formulate the program for the workshop and the questions for the FGD;
to decide on the roles of each member of the class; and to simulate the
workshop in a role-playing activity in order to ensure the smooth program
flow during the actual conduct of the activities. Dedicated mapping lessons
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using smartphone applications for mapping helped familiarize students with
geospatial tools to use for marking the spatial features they would encounter
during the community walk/go-along interview. Aside from the use of Track
My Trip and OSMAnd apps, students spent substantial time on laboratory
exercises focused on mapping using an open-source GIS software called QGIS,
and a few other activities using proprietary mapping tools such as Google
Earth Pro, Google Maps, and ESRI’s ArcMap (desktop) and ArcGIS online.
Most of these sessions were integrated into regular class meetings (11 hours a
week).

During fieldwork, the activity began with students, volunteers, and community
members conducting a brief meeting to plan the route to take during the
community walk. Prior to the actual community walk/go-along interview,
communication to purok leaders in the most flood and fire susceptible areas
was already made to facilitate the interaction of students and residents in each
stop along the planned path across the areas of interest. Semi-structured and
unstructured short discussions took place in each of the puroks traversed by
the class through the facilitation of volunteers from the community.

After the community walk, students, volunteers, and purok representatives
conducted focus group discussions at the designated venue in the community
(an open area or a barangay LGU facility). Representatives were grouped
according to the subarea they represent (there are 7 sub-areas in Barangay
Tatalon) during the second-semester implementation of the project, while
participants of the first semester were grouped according to two thematic areas:
(1) major development issues; and (2) risks, disasters, and hazard experiences
in Area S. Aerial images were used to mark DRRM facilities, landmarks, and
important structures, places with specific hazards, and other features valued
by community members. Using metacards, responses to FGD questions
were placed on sheets of manila paper (see Figure 1) and briefly discussed by
representatives from the workshop groups.

Students and volunteers continued to organize the collected materials during
the activity after the workshops. Responses were transcribed and organized
into shareable documents, while the markings on maps and the placemarks
made during the walking interviews were transformed into digital map layers
using GIS. To improve the visual aesthetics, some of the maps and reports were
designed using Canva. Because of the limited semestral schedule, the faculty in
charge of the project was the one who presented and turned over the outputs
to the Barangay LGU and to Tatalon Nanay Power.
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Figure 1. Participants from the project site used high-resolution images in mapping
critical facilities, neighborhoods reached by recent floods, fire-prone areas, and
disaster mitigation strategies. Photo credit: Nathanael Kent Rondario and Janry

Romerosa

Highlights of the Digital Cartography Class Project
Outputs

Maps are a core component of the outputs generated by the students as a
culmination project in Geog 197. There were three kinds of maps: the route
map that illustrates the salient spatial features along the path of the walking
interview/community walk, the flood susceptibility maps based on scientific
modeling of 5-, 25-, and 100-year flood return periods based on the research
conducted by Project NOAH, and maps that depict the experienced hazards
and some of the solutions and disaster mitigation measures that are in place in
the community. Figure 1 above illustrates the collective mapping methodology
and FGD with participants, while Figures 3—4 depict maps that incorporate
the data contributed by participants during fieldwork.
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Figure 2. 5-year Flood Map showing levels of hazard susceptibility by the Phil-LiDAR 1 and
the UP Disaster Risk and Exposure Assessment for Mitigation (DREAM) programs.
Source: Abilay et al. (2024).

Figure 3. Map of sites visited during Go-along Interview/Community Walk overlain
on the 5-year flood hazard map by the Phil-LiDAR 1 and the UP Disaster Risk and
Exposure Assessment for Mitigation (DREAM) programs. Source: Abilay et al. (2024)
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Community sharing during the workshops also highlighted community-led
practices that aim to address the probability of disastrous impacts of flood
and fire, such as organizing crime watch and fire watch through the effort of
volunteer residents in hazard-prone areas, especially at night time (Calvario et
al., 2024). Local organizations like Tatalon Nanay Power also organize cleanup
drives to address clogged waterways and drainage in the barangay, as well as
food donation distribution among flood- and fire-affected families (Abilay et
al. 2024).

For the detailed documentation of the hazard-mapping process and results of situation analysis, refer to the
project reports by Abilay et al. (2024) and Calvario et al. (2024).

Figure 4. Route map of the go-along interview/community walk in Area 3 showing
critical facilities, hazard-prone areas, and mitigating measures to prevent future
disasters. Source: Calvario et al. (2024)
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Reflections and Prospects: Towards
a Grassroots-Oriented Cartographic
Pedagogy

As exemplified by the Barangay Tatalon case study, the salient features of the
collaborative activities that comprise the CEL include the following:

1. It engages community representatives, resource persons, and students in
a place-based learning process. The focus on documenting hazards and
disaster experiences in a specific area that is attendant to the systemic
development issues in the community (poverty, precarious livelihoods, and
insecure housing) allows stakeholders to recognize their respective roles and
contributions in the learning process. The participatory and empowering
dimensions of collective mapping, go-along interviews, and focus group
discussions during the fieldwork provided a platform for community
members to share their experiences and put forth their recommendations
on ways to address the current gaps in services and opportunities in their
community, and at the same time highlight alternative practices based on
mutual support and care.

2. Through participatory mapping, CEL facilitates collective consolidation
of spatial narratives and insights that are relevant to local conditions and
aligned to local perspectives. Through collective mapping using accessible
tools such as Google Earth imagery, community narratives are organized
and visualized in the form of maps that readily communicate important
hazard and mitigation information in specific areas in the community.

3. It strengthens the efforts to align DRRM planning to local contexts.
By highlighting grassroots knowledge and the community’s alternative
practices, the outputs become a rich and detailed resource that the BLGU
can integrate into the BDRRM Plan of Tatalon.

4. It enhances opportunities for social-justice-oriented place-based learning
while upholding the University’s mandate of providing public service
to marginalized communities. CEL equips students with place-based
knowledge and first-hand experience that can help in articulating their
insights on social issues that affect not just the community concerned but
other areas in a similar situation. One of the students who participated in
CEL was able to publish his opinion piece in the commentary section of an
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alternative news outlet, where he expressed discontent with the policy of
food distribution observed in the aftermath of Typhoon Carina, in which
those who failed to evacuate to official barangay facilities were not eligible
to receive relief goods from the Barangay. He argued for the inclusive
coverage of all flood-affected residents in the distribution of assistance
and reflected on how firsthand exposure to the hardships and resilience of
calamity-stricken households in Tatalon deepened his sense of connection
to the community (Pimentel 2024).

Sustaining Community Engagement

In conclusion, this paper raises the question of sustainability in community
engagement in a multi-stakeholder partnership centered on disaster risk
mitigation in the host community on the one hand, and place-based pedagogical
development in the other. These important concerns are as follows:

1. Persistence of flood and fire events. Because activities are time-bound
and floods take place frequently, response and preparedness stand as the
priority of the LGU and residents. Such disruptions in the everyday lives of
collaborators have implications for the potential outcomes and deliverables
of the project, making it more challenging to assist the community as
needs shift to emergency aid and resource mobilization in times of crises.
The structure of CEL should therefore be adaptive so as to manage the
expectations and targets for both the community and students.

2. Limited time and resources for a semester, considering other course
requirements. The temporal constraints of a single semester, compounded
by competing curricular demands, limit the depth of student engagement
as the semester structure hinders the ability to explore the complex,
multifaceted nature of risk experienced by the community. It is thus
important to manage the learning and community exposure expectations
on the part of the class, more so to clearly communicate with collaborators
and partner communities the potential positive impact and tradeoffs in
engaging in the project.

3. Implementation of assessment tools for gauging the benefit for the
community. In the context of teaching Digital Cartography under the B.S.
Geography program of the University of the Philippines, exploring effective
assessment tools for CEL and service-learning activities is an ongoing
endeavor. As designing impact appraisal tools is ideally an institution-
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level undertaking, procedures for safeguarding the welfare of students and
collaborators and ensuring ethical practice in community engagement are
currently in place through workshops and lectures on the ethical conduct
of research and extension activities, as well as by establishing terms of
reference or agreement with project partners (see De Guzman et. al. 2024).

4. Institutional integration of CEL into academe-local government
collaboration on DRRM. Community-engaged learning holds a vast
potential to contribute to people-centered and community-based
disaster risk reduction and management planning. As exemplified by the
collaboration among students, civil society organization, local leaders
and the BLGU of Barangay Tatalon, learning with the community and
collectively exploring the challenges they face through participatory
methods and accessible technologies can generate valuable information
for risk assessments and disaster management. With respect to continuity
of collaboration, certain challenges such as the periodic change in
leadership and consequent restructuring of administrative roles among
community leaders and barangay officials that may impact the timeline
of activities and the sustainability of partnerships can be addressed by
putting in place institutional mechanisms to integrate CEL into academe-
LGU partnerships. Furthermore, such institutionalization may lay the
groundwork for a robust training environment for cultivating future
community and government leaders committed to inclusive risk reduction
strategies, particularly for vulnerable and marginalized populations.
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