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GEOGRAPHIC INFORMATION SYSTEMS (GIS)
IN MULTILINGUAL EDUCATION

Introduction.

Integrating GIS into multilingual education is essential for navigating today’s
complex linguistic landscapes, as globalization and migration render traditional,
classroom-bound methods insufficient. GIS provides the real-time data necessary to
recognize the spatial and social dimensions of language, helping educators maintain social
harmony.

By making marginalized languages visible, GIS bridges the digital divide and
ensures educational infrastructure meets actual community needs. This article analyzes the
theoretical and practical impacts of GIS on language learning, focusing on student
engagement and minority language revitalization. Table 1 compares traditional and GIS-
based approaches.

Table 1
Comparison of Traditional and GIS-Enhanced Multilingual Education

Criterion Traditional Multilingual Education | GIS-Enhanced Multilingual Education

Approach to
language

Language as a dynamic, spatially situated

Language as a fixed, rule-based system practice [2]

Central geographic context is integrated

Role of space | Largely ignored; classroom-bound throughout

Real-time geospatial and demographic

Data use Static textbooks and curricula data [3]

Student Passive reception of content Actlye spatial inquiry and problem-
engagement solving [1]

Minority ) Y
language Limited; relies on standard materials ;"l;irtg:itl‘:)?éfrlessgig ZSSF:]aker distributions
support

Teacher S . .
competencies | Linguistic and pedagogical ﬁtl:rgaléls?gi pedagogical, and geospatial
required Y

Technology Minimal or conventional ICT GIS platforms  (web-based, mobile,

desktop) [5]
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Continuation of table 1

Criterion Traditional Multilingual Education | GIS-Enhanced Multilingual Education
Assessment Lineuisti Spatial reasoning and communicative
Inguistic accuracy
focus competence [1]
E.qulty. The digital division is often unaddressed Explicit attention to  underrepresented
dimension languages [4]

Source: compiled by the author based on [1; 2; 3; 4; 5]

Theoretical Foundations: The Spatial and Multilingual Turns

Modern Applied Linguistics embraces the "spatial, multilingual, and mobility
turns," viewing language as an evolving system shaped by movement and context. Cenoz
and Gorter (2021) argue that linguistic proficiency is inseparable from the environments
of its use, necessitating an understanding of spatial distribution and digital connectivity.

In diverse urban centers, Gorter and Cenoz (2023) demonstrate that GIS effectively
maps linguistic landscapes, providing the real-time evidence essential for equitable policy-
making. Ultimately, managing multilingual societies requires advanced tools like GIS to
track linguistic shifts that traditional methods overlook.

Evidence-Based Synthesis and Methodology

The value of this spatial approach is supported by extensive academic reviews and
established methodological frameworks. As shown in Figure 1, recent systematic reviews
(2010-2024) have applied the PRISMA process to ensure reliable data on GIS use in
formal education.

The review began with over 1,486 entries from the Dimensions database. Through
careful filtering, non-empirical studies and those outside formal education were excluded,
resulting in a qualitative overview of 257 academic articles and book chapters.
Importantly, Bernhduserova et al. (2022) identified three persistent barriers to GIS
adoption in classrooms based on the Scopus and ERIC databases: limited teacher
competency, inadequate infrastructure, and insufficient training. These challenges are
especially relevant in multilingual contexts, where geospatial literacy must be developed
alongside linguistic and cultural skills.

By synthesizing diverse research frameworks and teaching goals worldwide,
scholars have found consistent evidence that web-based and mobile GIS tools enhance
both spatial reasoning and language proficiency. Table 2 outlines the key studies reviewed,
including their contexts, methods, and main findings.

Table 2
Summary of Key Studies on GIS in Multilingual and Geographic Education
(2021-2025)

Author(s) / Context & o 1.
Year Participants Method Key Finding

Bikar et al. | Upper secondary | Mixed-method quasi- | GIS-integrated teaching
(2022) [1] school students, | experiment; interviews | significantly raised intrinsic
Malaysia motivation in underachieving

geography students
Cenoz & Gorter | Multilingual Theoretical synthesis; | Students’ multilingual
(2021) [2] educational settings, | pedagogical trans- | repertoires are spatially
international languaging framework | constituted; GIS can scaffold

trans-languaging practices
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Continuation of table 2

Author(s) / Context & Method Key Finding
Year Participants

Bernhiuserova | Primary and | Systematic review | Identified 68 barriers to GIS

et al. (2022) [3] | secondary  schools; | (PRISMA); 34 | classroom use; teacher training
Scopus +  ERIC | empirical studies and infrastructure are the most
databases persistent limits

Gorter & Cenoz | Urban  multilingual | Comprehensive GIS-enabled mapping of public

(2023) [4] communities: global | literature  synthesis; | signage reveals minority
scope linguistic ~ landscape | language visibility and informs

panorama equitable language policy

Science Formal education | Systematic review | Web-based and mobile GIS

Education settings ~ worldwide | (PRISMA); 257 | consistently  develop  spatial

Quarterly (2010-2024 corpus) studies reasoning and linguistic

(2025) [5] engagement across all school levels

Source: compiled by the author based on [1; 2; 3; 4; 5]

Practical Application and Student Attitudes

Integrating GIS addresses spatial dimensions often overlooked in traditional
linguistics, boosting student engagement and motivation [1]. However, technology alone
is insufficient; Bernhduserova et al. (2022) identified pedagogical design and teacher
training as primary obstacles among 68 documented challenges [3].

Engagement peaks when students apply spatial tools to real-world issues, aligning
with the translanguaging framework [2] to support minoritized languages like Basque or
Gaelic. Gorter and Cenoz (2023) show that mapping speaker concentrations mitigates
linguistic exclusion and provides data for equitable Al and tailored resources [4].
Ultimately, the synergy between spatial analysis and digital innovation, documented in
257 studies [5], actively preserves global linguistic diversity.

Conclusions

GIS-enhanced multilingual education transforms passive learning into active spatial
inquiry, significantly boosting student engagement across diverse contexts [1; 3; 5]. By
utilizing the translanguaging framework (Cenoz & Gorter, 2021), GIS-mediated
instruction activates students' full linguistic repertoires and bridges digital gaps for
minoritized languages, promoting educational equity [2; 4].

As shown in Table 1, while GIS improves pedagogy, persistent barriers like teacher
training and infrastructure (Bernhduserova et al., 2022) require urgent institutional
investment [3]. Future research should prioritize longitudinal studies and open-source
geospatial tools to align language education with global technological realities.
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