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Abstract

Kenya’s inaugural cohort under the Competency-Based Education (CBE) System has now entered its tenth year at senior
school education. While subject matter has evolved to include cartography within school career pathways and atlases,
map-related instruction in social studies remains insufficient to foster deep appreciation and practical competency in
mapping. This study identifies a persistent gap in map-reading proficiency, limiting the application of cartographic
products across disciplines despite their critical role in geographical analysis. Data from ongoing teacher surveys and
classroom observations reveal inadequate integration of hands-on activities, underscoring the need for targeted
cartographic sensitization programs. A pilot cartographic sensitization workshop for geography educators in Nyeri,
Kenya, demonstrated gains in conceptual understanding, digital tools confidence and readiness to design Competency-
Based-Curriculum (CBC)-aligned lessons. The findings underscore the need for sustained, practice-oriented professional
development and policy support to embed interactive mapping in CBC classrooms. Initiatives like the Cartographer’s
Cause, led by the GeoEducation & Outreach Working Group, offer promising models for scaling spatial literacy and
advancing Kenya’s geospatial competency goals.

Keywords: Cartographic education, Competency-based curriculum, Map reading, Teacher sensitization, Geospatial
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INTRODUCTION

Kenya’s Competency-Based Curriculum (CBC) is designed to promote learner-centered pedagogy that foregrounds
collaboration, inquiry and analytical thinking as core routes to 21st-century skills, including critical thinking, problem
solving, and self-efficacy (Blumenthal & Rasmussen, 2015; Muchira et al., 2023; Vavrus et al., 2011). By organizing
learning into progressive pathways from primary to senior school levels and emphasizing continuous formative
assessment over high-stakes examinations, CBC seeks to equip learners with the attitudes, skills, and values required to
participate productively in a technology-driven economy and to contribute to Kenya Vision 2030 ( Mwang’ombe, 2021;
Onyait, 2025).

Within this structure, cartographic education is explicitly integrated from Grades 4-9 through Social Studies - where
learners master core map elements (title, frame, legend, scale, compass) - and extended to Grades 10—12 via Geography
and Science, Technology, Engineering and Mathematics (STEM) pathways that emphasize thematic mapping,
topographic interpretation, and geospatial analysis as foundations for civic competence and careers in surveying and
remote sensing (KICD, 2017). Approved instructional materials incorporate atlas use and map-based activities designed
to build practical spatial literacy progressively across these learning levels (Curtis, 2019; KICD, 2017; Njore et al., 2019).

Despite this policy emphasis, a persistent gap exists between curriculum intentions and classroom practice in practical
map-reading and cartographic skills (Cheruiyot, 2024; Maina et al., 2026; Njore et al., 2019). Many geography and social
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studies teachers lack specialized in-service training on map-based pedagogies and geospatial tools, while operating in
resource-constrained environments with limited access to up-to-date maps, atlases and digital platforms such as Google
Earth or Geographic Information Systems (GIS) (Curtis, 2019). Consequently, mapwork instruction remains
predominantly theoretical, constraining learners’ hands-on opportunities for interpretation, creation, and application of
cartographic products essential for geographical analysis and CBC competencies. This paper examines the
implementation gap through empirical data from teacher surveys and workshop assessments, advocating targeted
interventions particularly sustained sensitization programs and professional development workshops to align classroom
practice with CBC’s cartographic objectives and strengthen spatial literacy nationwide.

LITERATURE REVIEW

Kenya’s Competency-Based Curriculum (CBC) explicitly positions geospatial competencies as both foundational and
specialized outcomes across the early years, middle school, and senior school tiers. At senior school level, Geography
within the social sciences pathway emphasizes practical geography, mapwork, and spatial analysis as core competencies,
while the STEM pathway introduces strands in GIS and geospatial technology aligned to labor-market needs in surveying
and mapping, and remote sensing (KICD, 2017; Muchira et al., 2023; Njore et al., 2019). Curriculum policy documents
link digital literacy and spatial problem-solving to 21st-century skills by calling for the integration of geospatial tools,
topographic map interpretation, and coordinate systems as key enablers of informed citizenship and sustainable
development ( Muchira et al., 2023; Herlinawati et al., 2024). This policy framing implies that teachers are expected to
foster geospatial fluency across subjects, moving beyond isolated, traditional “map-skills” units toward transversal spatial
thinking.

Conceptually, location-based and cartographic literacy is widely understood as central dimension of spatial thinking,
encompassing the ability to interpret, analyze, and communicate spatial relationships using maps, satellite imagery, and
other visual representations ( National Research Council et al., 2005; Metoyer et al., 2015). International studies show
that GIS-supported learning environments can enhance students’ spatial cognition, analytical reasoning, and
problem-solving by allowing learners to work with authentic georeferenced datasets and visualizations (Kerski, 2010).
Geospatial technologies have been found to bridge quantitative analysis and humanistic inquiry, supporting inquiry-based
learning in science, history, economics, and environmental education while fostering critical evaluation of scale, data
sources, and representation (Masterova, 2023). As a result, map literacy is increasingly framed as a transversal
competency that supports employability in data-driven sectors and informed participation in spatially mediated policy
debates on land use, climate risk, and urban planning (Segara, 2016).

Across African educational contexts, however, research highlights persistent challenges in cartographic instruction that
parallel the Kenyan situation. Studies from South Africa report a pronounced “teacher articulation gap” - where geography
teachers, despite formal training, struggle with basic mapwork skills due to weak theoretical, methodological, and
mathematical foundations ( Mwenesongole, 2009; Maina ef al., 2026). Nigerian research similarly documents low teacher
confidence in cartographic concepts, associated student anxiety toward map-based learning, and poor performance in
examination items requiring map interpretation (Okafor, 2026). These problems are compounded by limited access to
up-to-date maps, atlases, and digital geospatial tools, as well as insufficient emphasis on outdoor and experiential learning
that would connect abstract map concepts to real-world applications (Ruiz-Primo & Shavelson, 1996). Systematic reviews
of map-skills education consistently identify teacher preparedness and resource availability as the most influential factors
shaping students’ cartographic competence (Metoyer et al., 2015).

Within Kenya, emerging empirical work on CBC implementation indicates that many geography teachers have not
received focused in-service training on the new competency-based framework, particularly in specialized areas such as
mapwork and geospatial technologies ( Muchira ef al., 2023; Cheruiyot, 2024). A county-level study in Kirinyaga found
that a large proportion of geography educators lacked adequate knowledge of CBC core competencies and struggled to
design learner-centered, skills-oriented map activities, resulting in significant implementation gaps in cartographic
instruction (Muchiri, 2021). These findings align with broader regional evidence that teacher-articulation gaps in map
literacy require sustained professional development interventions that combine theoretical underpinnings with practical
classroom methodologies (Molapo & Malatji, 2024). Studies on the integration of tools such as Google Earth and GIS
suggest that, when teachers are adequately supported, technology-enhanced pedagogies can substantially improve
learners’ map reading and spatial reasoning ( Kerski, 2010; He et al., 2022). Collectively, these findings point to ongoing
CBC-aligned teacher sensitization and geospatial training as a promising pathway to address current implementation
deficits in cartographic education. The training of teachers is a critical step towards map literacy modernization for
students from early-learning to senior levels.



METHODOLOGY

A mixed-method pre and post-test design was utilized to evaluate a cartographic sensitization workshop's impact on geography and
social studies teachers' knowledge, confidence, and pedagogical readiness within Kenya's CBC framework. Eight teachers
from Nyeri County were purposively selected due to their prior participation in spatial literacy outreach (Njore et al.,
2019). The educators represented a range of teaching experience and school contexts. Data was collected using structured
pre/post-assessment questionnaires covering three domains: (i) background/experience with maps and digital tools, (ii)
conceptual knowledge (map scale, thematic mapping, remote sensing, GIS), and (iii) self-efficacy via Likert scales across
six competencies (topographic interpretation, scale/grid explanation, CBC-aligned lesson design, digital tool use).

The workshop featured hands-on activities in map interpretation, thematic map creation, digital platforms (Google Earth,
Eco-Scope, UTM Zone Finder, and Google maps) with facilitators employing a structured observation protocol to
document engagement. The use of tailored digital tools was central to enhancing learner engagement and bridging
theoretical concepts with practical insights. Post-assessments added items on lesson planning intentions and workshop
evaluation.

Quantitative analysis comprised descriptive statistics (means, and percentage gains) and paired comparisons for pre/post
changes; and qualitative data from open-ended responses (lesson outlines, barriers, feedback). The percentages were
calculated as follows:

n
Percentage Understanding (%) = (N) %100 ... ...... (D

Where n = Number of teachers demonstrating understanding, and N = Total number of teachers trained. This approach
was applied to pre-training and post-training assessments to quantify changes in competency levels consistently across
the entire sample. All data were anonymized with informed consent obtained to ensure ethical compliance.

RESULTS

Participants represented a broad range of teaching experience: 37.5% reported 1-3 years, 37.5% had 4-7 years, and 25%
exceeded 8 years in the classroom. Prior exposure to geospatial tools was limited, with 37.5% having used digital mapping
platforms such as Google Maps or Google Earth "once or twice," while only 37.5% reported regular integration into
teaching practice. Baseline familiarity with core map elements was strong (100%). They correctly identified title, scale,
legend, and compass/north arrow but advanced components showed clear deficits, with only 75% recognizing contour
lines and 50% identifying grid references (Figure 1).
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Figure 1. Participants Background & Experience

Pre-assessment conceptual diagnostics (Figure 2) revealed a mixed profile of cartographic and geospatial knowledge. A
solid majority (87.5%) accurately interpreted the representative fraction scale 1:50,000 as "1 cm on the map equals 50,000



cm on the ground," and 75% correctly defined thematic maps as displaying specific topics such as rainfall or population
density across an area. Understanding of GIS was more variable, with only 50% providing technically accurate responses,
often defaulting to vague descriptions. The lowest population could define remote sensing, 37.5% selected the correct
definition ("collecting data about the Earth's surface from satellites or aircraft"), though some conflated it with ground
surveying or GPS navigation. Figure 2 confirms baseline strengths in basic map literacy alongside targeted gaps in
advanced geospatial concepts and technologies.
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Figure 2. Remote Sensing Conceptual Knowledge Baseline

Self-reported confidence across workshop-targeted competencies showed marked pre-post gains (Figure 3). After the
training, 100% of teachers reported high confidence in reading topographic maps. Notable improvements also occurred
in explaining map scale and grid references (100% confident post-workshop). Additionally, 87.5% felt "confident" to
immediately design CBC-aligned lessons on map-reading activities with learners, validating the intervention's impact on
perceived pedagogical readiness.
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Figure 3. Teacher Literacy Pos-Assessment Confidence Gains

The most valued workshop components were digital tools demonstrations (75%), map elements/interpretation sessions
(12.5%), and thematic map creation (12.5%), reflecting teachers' prioritization of practical, technology-enhanced
pedagogies over theoretical content. Workshop evaluation was positive, with 100% rating the session "excellent" and



87.5% affirming that covered skills were "very well aligned" with CBC Geography and Social Studies requirements -
reinforcing cartographic sensitization's curricular relevance.

Post-Workshop Application & Evaluation

120
<
S
=100
)
1]
8 80
3
g 60
&
= 40
o)
g 20
(=]
0
= o = 50 . 3 @ )
= = =1 S 5 T Y = Z =
e S g b= = 2 g 2 g
= ] = = £ = ] = =
E 5 2 3 S 3 2 b :
g 2 5 £ 5 z ) g g
= ] =] = E > E =
: £ = = s ) < >
g = = = = &
= Z
S
=
Confidence to map Most useful workshop activity CBC Workshop Recommend  Reported Barriers
reading activity curriculum rating to

alignment colleagues

Assessment Area

Figure 4. Post-Workshop Application & Evaluation

The teachers would recommend the training to colleagues, suggesting scalability through professional networks.
However, open-ended responses highlighted implementation barriers: 75% cited inadequate hardware/internet access
(Figure 4), and several called for continued support in advanced tools plus learner-inclusive outreach visits.

These structural challenges temper short-term gains, underscoring the need for sustained resource support to embed
hands-on cartographic practice within CBC classrooms.

DISCUSSIONS

The results confirmed that a targeted cartographic sensitization workshop can rapidly enhance geography teachers'
conceptual knowledge, pedagogical confidence, and readiness to implement CBC-aligned map-based instruction,
addressing the "teacher articulation gap" identified in regional studies ( Wiegand, 2006; Muchiri, 2021; Molapo & Malatji,
2024; Maina et al., 2026). Baseline data revealed strong mastery of basic map elements alongside predictable deficits in
advanced concepts, i.e., GIS, remote sensing, grid references, mirroring findings by Wiegand, (2006) in South Africa who
noted that formal training failed to equip educators for practical mapwork despite theoretical familiarity. The workshop's
hands-on structure, emphasizing digital tools and thematic mapping, catalyzed near-universal post-training,
demonstrating that experiential professional development can recalibrate teachers' self-efficacy within a single
intervention.

These gains aligned with international evidence that GIS-enhanced pedagogies boost spatial cognition and inquiry skills
when teachers receive targeted preparation (Kerski, 2010; Metoyer et al., 2015), while teachers' prioritization of digital
demonstrations over theoretical sessions reflects CBC's technology integration mandate (KICD, 2017). The 87.5%
reporting CBC alignment and 100% "excellent" ratings validate cartographic sensitization as a scalable mechanism for
translating curriculum intentions into classroom practice, particularly through professional networks where all teachers
would recommend the training. However, persistent infrastructure barriers (75% citing hardware/internet deficits) echo
Kenyan implementation studies by Muchira et al., (2023), Cheruiyot, (2024) and Maina ef al., (2026) which argued that
pedagogical readiness alone could overcome resource constraints, underscoring systems-level need for digital equity to
sustain hands-on cartography beyond workshop effects.

Qualitative intentions to deploy CBC-aligned lessons signal meaningful transfer to practice, yet the emphasis on advanced
tool support and learner-inclusive outreach suggests that one-off interventions represent necessary but insufficient steps
toward systemic spatial literacy. By bridging documented gaps in teacher preparedness while exposing structural
limitations, these findings advance understanding of cartographic education's pivotal yet under-resourced role within



CBC, positioning sustained sensitization programs as critical levers for realizing Kenya's geospatial competency
ambitions across foundational and senior school pathways.

CONCLUSION AND POLICY RECOMMENDATIONS

This study demonstrates that targeted cartographic sensitization workshops effectively address teacher preparedness gaps
in Kenya's Competency-Based Curriculum (CBC), high post-training confidence in core map competencies and CBC-
aligned lesson design readiness despite baseline deficits in GIS and remote sensing knowledge. To sustain these gains
amidst infrastructure barriers (hardware/internet limitations), policymakers should mandate CBC-specific cartographic
training within national in-service programs, establish minimum digital infrastructure standards for Geography
classrooms, formalize professional learning networks through initiatives like GeoEducation & Outreach Working Group,
embed hands-on map pedagogies in pre-service teacher training, and fund county-level pilots pairing workshops with
hardware provision to scale spatial literacy nationwide and realize CBC's geospatial competency ambitions.
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