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Introduction

For decades, the Philippine basic education
system was characterized by a congested 10-
year curriculum that was widely criticized for
being overly theoretical, encyclopedic, and is in
contrary from the lived realities of Filipino
learners (Montebon, 2014). Science education
was often perceived as a difficult subject, laden
with abstract concepts and examples from
Western contexts that held little meaning for
students in rural farming communities, coastal
villages, or urban centers. This circumstance
contributed to low scientific literacy and a lack
of interest in pursuing science-related careers.

The passage of Republic Act 10533, the En-
hanced Basic Education Act of 2013, marked a
historic reform with the establishment of the K-
12 program. This reform was not merely about
adding two years of senior high school; it was a
fundamental restructuring aimed at develop-
ing holistically developed graduates with 21st-
century skills. A central pillar of this new cur-
riculum is the spiral progression approach,
where learning competencies are revisited at
each grade level with increasing depth and so-
phistication. This pedagogical model inher-
ently demands that learning begins with what
is familiar and concrete to the student, creating
a natural imperative for Contextualization and
Localization (C&L) to build a strong founda-
tional understanding.

The operationalization of contextualization
and localization is most clearly articulated in
DepEd Order No. 35, s. 2016, which promotes
the Learning Action Cell (LAC) as a key mecha-
nism for school-based professional develop-
ment. This policy provides the following crucial
definitions:

Localization is defined as the process of re-
lating learning content specified in the curricu-
lum to local information and materials found in
the learners’ community. This is the "what" -
using local plants, animals, minerals, and arti-
facts as examples.

Contextualization is the process of relating
the curriculum to the learners’ unique setting,
situation, or environment of which they are a
part. This is the "how" and "why" -adapting
teaching strategies and learning activities to
the students' experiences, cultural background,
and community issues.

In practice, these concepts exist on a spec-
trum. Using a local mango fruit to teach plant
reproduction is localization. Framing an entire
unit on biology and economics around the local
mango industry, including its challenges with
pests and market access, is contextualization.

The mandate for contextualization and lo-
calization is not arbitrary; it is deeply rooted in
established learning theories that have gained
widespread acceptance.

Constructivism (Piaget, 1970; Vygotsky,
1978): This theory posits that learners actively
construct new knowledge by building upon
their pre-existing mental schemas. contextual-
ization and localization leverages students'
"funds of knowledge" - the culturally devel-
oped bodies of knowledge and skills essential
for household and community functioning - as
a robust scaffold for understanding formal sci-
entific concepts. When a student learns about
levers by analyzing the design of a local fishing
net (pukot), they are constructing knowledge
on a foundation they already possess.

Situated Learning Theory (Lave & Wenger,
1991): This theory argues that learning is not
merely the acquisition of abstract knowledge
but a process of legitimate peripheral partici-
pation in a "community of practice." C&L
bridges the artificial gap between the school
and the community, positioning students as ap-
prentices who can contribute to real- world
problem-solving, such as testing water quality
in alocal river.

Culturally Responsive Pedagogy (Gay,
2000; Ladson-Billings, 1995): This pedagogical
approach uses the cultural knowledge, experi-
ences, frames of reference, and performance
styles of ethnically diverse students to make
learning encounters more relevant and effec-
tive. The integration of Indigenous Knowledge
Systems (IKS) is a direct application of this ped-
agogy, validating students' cultural identity
and positioning it as an asset, not a deficit, in
the science classroom

Objectives of the Study

Despite the strong policy and theoretical
foundation, the implementation of C&L across
the Philippines’ 7,000+ islands and diverse cul-
tural landscapes is fraught with complexity.
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Anecdotal evidence and a growing body of aca-

demic research suggest a significant gap be-

tween the policy's intent and the on-the-
ground reality in many science classrooms.

Teachers, who are the primary agents of this

change, face a myriad of challenges that can

lead to superficial implementation, resistance,
or outright abandonment of C&L practices.
This systematic review aims to consolidate,
synthesize, and critically analyze the extant lit-
erature on C&L in Philippine science education.
It seeks to move beyond isolated case studies to
provide a comprehensive, evidence-based
overview of the state of the field. The review is
guided by the following primary research ques-
tion: How was Contextualization and Localiza-
tion been implemented in Science within the

Philippine Basic Education system, and what

are the consequent outcomes, challenges, and

future directions?

1. What are the common strategies and prac-
tices used by science teachers to contextu-
alize and localize their lessons across dif-
ferent scientific domains (Biology, Chem-
istry, Physics, Earth Science)?

2. Whatis the evidence regarding the impact
of C&L on student learning outcomes (cog-
nitive), engagement (affective), and cul-
tural identity?

3.  What are the major challenges and barri-
ers (teacher-level, resource-based, sys-
temic) teachers face in implementing C&L,
and what facilitators have been identified?

4. What gaps and methodological limitations
characterize the current body of literature,
and what should a future research agenda
entail to advance both theory and prac-
tice?

Methods

To ensure a comprehensive, transparent,
and replicable synthesis of the literature, this
review adhered to the systematic review meth-
odology, guided by the PRISMA (Preferred Re-
porting Items for Systematic Reviews and
Meta-Analyses) framework.

A review protocol was established a priori
to define the scope and inclusion criteria. The
PICOS framework (Population, Intervention,
Comparison, Outcomes, Study design) was
used to delineate eligibility:

e Population (P): Science teachers and stu-
dents within the Philippine K-12 basic edu-
cation system.

e Intervention (I): Implementation of contex-
tualization and/or localization in science
teaching and learning. This included the
use of local materials, integration of Indige-
nous Knowledge Systems (IKS), commu-
nity-based projects, and development of lo-
calized instructional materials.

e Comparison (C): Not a mandatory criterion
for inclusion, as the review aimed to cap-
ture both comparative and descriptive
studies. However, studies comparing con-
textualized approaches with traditional
methods were noted for their contribution
to understanding impact.

¢ Outcomes (0): Documented outcomes in-
cluding but not limited to, teaching prac-
tices, student academic performance, stu-
dent engagement and motivation, cultural
awareness, teacher competencies, and per-
ceived challenges and enablers.

e Study Design (S): Empirical studies, includ-
ing qualitative, quantitative, and mixed-
methods designs, as well as case studies
and action research. Conceptual papers and
literature reviews were excluded from the
primary synthesis but were used to inform
the background and discussion sections.

A comprehensive search was conducted
across multiple electronic databases and re-
positories to minimize publication bias. These
included:

e International Databases: Google Scholar,
ERIC (Education Resources Information
Center), and Scopus.

e Regional and National Repositories: Philip-
pine E-Journals (PhilJOL), Asian Digital Li-
brary, and institutional repositories of ma-
jor Philippine universities (e.g., University
of the Philippines, Philippine Normal Uni-
versity, Cebu Normal University).

The search strategy employed a combina-
tion of keywords and Boolean operators. The
core search string was: ("contextualization" OR
"localization” OR "indigenous knowledge" OR
"culturally responsive” OR "ethnoscience")
AND ("science education” OR "science
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teaching” OR "science curriculum"” OR "science
instruction") AND ("Philippines” OR "K- 12" OR
"basic education"). The search was limited to
works published between 2010 and 2024 to
capture the period leading up to and including
the K-12 reform.

Result and Discussion

The analysis of the 52 included studies re-
vealed the contextualization and localization
implementation in a science classrooms. The
findings are organized into three central
themes corresponding to the research ques-
tions: (1) Common Strategies and Practices, (2)
Documented Benefits and Impacts, and (3) Ma-
jor Challenges and Barriers.

Common Strategies and Practices in C&L Im-
plementation

Filipino science teachers have demon-
strated remarkable resourcefulness and crea-
tivity in translating the policy of C&L into con-
crete classroom practices. These strategies can
be categorized into four main types, ranging
from simple localization of examples to deep
contextualization of entire learning experi-
ences.

Utilization of Local Environment and Biodiver-
sity

This is the most prevalent and straightfor-
ward strategy, primarily constituting localiza-
tion. It involves substituting generic, often for-
eign, textbook examples with resources imme-
diately available in the students' environment.
In Biology and Ecology, the most documented
area for this strategy, teachers frequently em-
ploy local flora and fauna. For instance, Orbe et
al. (2018) documented how teachers in the Bi-
col region used the makabuhay plant (Tino-
spora rumphii) to teach about medicinal prop-
erties and bioactive compounds, linking chem-
istry to traditional healing practices.

Similarly, Tomaneng & De Jesus (2021) re-
ported that teachers in coastal communities
used local mangrove ecosystems as living la-
boratories to teach biodiversity and ecological
relationships. Students constructed food webs
based on organisms observed in mangroves,
moving beyond abstract textbook examples.
Hands-on experiments are also adapted using

local materials, such as replacing potato chips
with kangkong stalks for osmosis experiments
(Calingasan & Pangan, 2019), or using local
fruit tree cuttings to teach plant propaga-
tion.Biology and Ecology: The most docu-
mented area for this strategy.

In Chemistry, teachers often turn to house-
hold and community-based examples. Buan
and Barquilla (2019), in their action research,
used salt-making from seawater to teach sepa-
ration techniques like evaporation and crystal-
lization. Concepts of acids and bases were ex-
plored using extracts from local fruits such as
calamansi and bignay, and soap made from co-
conut oil and lye. Fermentation processes in-
volved in local products like tuba (coconut
wine), basi (sugarcane wine), and bagoong
(fermented fish paste) served as rich contexts
for teaching chemical changes and microbiol-
ogy (Magwilang, 2016).

In Earth and Environmental Science, con-
textualization often takes the form of problem-
based learning centered on local issues. Dela
Cruz & Torres (2020) developed a PBL module
where students investigated pollution in a
nearby river, applying knowledge of chemical
testing, biological indicators, and socio-eco-
nomic factors. In geologically active regions,
lessons on plate tectonics and disaster risk re-
duction were taught using local landforms as
case studies, such as Mayon Volcano, where
students connected scientific concepts to com-
munity evacuation protocols (Pefiamante,
2021).

Integration of Indigenous Knowledge Systems
(IKS)

This represents a deeper level of contextu-
alization, where the very framework of
knowledge is expanded to include epistemolo-
gies from the students' cultural heritage. This
approach validates IKS as a legitimate and val-
uable way of understanding the natural world.

Ethnobotany and traditional medicine are
frequently integrated; for example, Magwilang
(2016) documented how chemistry teachers in
the Cordillera region discussed the chemical
properties of plants used by traditional healers,
fostering respect for indigenous expertise
while teaching organic chemistry. Indigenous
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astronomy and meteorology are also incorpo-
rated, with teachers wusing traditional
knowledge of star patterns and animal behav-
ior to predict weather and agricultural cycles,
providing meaningful contexts for lessons on
earth science (Peflamante, 2021; Sibayan & Cal-
ago, 2022).

Additionally, sustainable indigenous prac-
tices, such as the payew (rice terraces) system
of the Ifugao, are used to teach principles of en-
gineering, ecology, and environmental science
(Prado & Marasigan, 2020).

Development and Use of Localized Instructional
Materials (IMs)

Given the scarcity of commercially pro-
duced textbooks that reflect local contexts,
teachers have taken it upon themselves to be-
come curriculum developers. A common out-
come of teacher Learning Action Cell (LAC) ses-
sions and action research is the creation of self-
learning modules (SLMs), activity sheets, and
lesson plans infused with local context.

Reyes & Ortiz (2022), for example, docu-
mented the development and validation of a
Grade 7 science module that used the local fish-
ing industry to teach ecology and resource
management. Beyond paper-based materials,
teachers also create community-based learning
resources such as video lessons featuring local
experts, photo essays on environmental issues,
and the use of community spaces like farms,
forests, and shorelines as extensions of the
classroom (Dacanay & Rogayan, 2019).

Pedagogical Shifts Towards Contextualized Ped-
agogies

The implementation of C&L often necessi-
tates a shift away from traditional lecture-
based methods towards more interactive and
student-centered approaches. Problem-Based
Learning (PBL) is a natural fit for C&L, as
demonstrated by Dela Cruz & Torres (2020),
where students addressed real-world commu-
nity issues like waste management or declining
fish catches. Project- Based Learning (PjBL) is
also widely adopted; Dacanay & Rogayan
(2019) reported a project where students de-
signed and maintained a school vegetable gar-
den using organic practices learned from local
farmers, integrating biology, chemistry, and

entrepreneurship. Inquiry-Based Learning is
similarly promoted, with teachers posing ques-
tions rooted in local phenomena, such as inves-
tigating changes in creek water quality, to en-
courage hypothesis formation, investigation,
and evidence-based conclusions.

Documented Benefits and Impacts of C&L
The literature consistently reports a range
of positive outcomes associated with the effec-
tive implementation of C&L, affecting students’
cognitive, affective, and behavioral domains.

Enhanced Student Engagement and Motivation

This is the most frequently reported benefit
across qualitative studies. When science con-
tent is connected to students' lives, it trans-
forms from an abstract subject into a relevant
and engaging one. Abaton & Malabarbas (2021)
observed that in classrooms using contextual-
ized lessons, students were more vocal, asked
more questions, and participated more actively
in discussions and group work.

Intrinsic motivation also increases; To-
maneng & De Jesus (2021) noted that students
continued discussions about local mangrove
ecosystems outside class hours, indicating
sparked genuine interest.

Improved Conceptual Understanding and Aca-
demic Performance

Several studies, particularly those using
mixed-methods or quasi-experimental designs,
provide evidence for improved learning out-
comes. By connecting abstract principles to
concrete, familiar examples, students build
more robust and lasting mental models. For in-
stance, understanding Newton's Third Law
through the recoil of a traditional lantaka (can-
non) is more intuitive than memorizing text-
book definitions (Buan & Barquilla, 2019).

Quantitative gains are also evident; Calin-
gasan & Pangan (2019) and Tomaneng & De Je-
sus (2021) reported statistically significant im-
provements in post-test scores among students
taught with contextualized approaches com-
pared to control groups.

Table 1 presents the level of institutional
readiness for AR integration across four dimen-
sions: technological infrastructure, technical
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and administrative support, faculty digital
competence, and organizational culture.

Development of Higher-Order Thinking Skills

Contextualized pedagogies like PBL and
PjBL inherently foster skills beyond rote mem-
orization. Students engage in critical thinking
and problem-solving as they analyze complex
information, synthesize findings, and propose
solutions to community issues, mirroring the
work of real scientists and engineers (Dela Cruz
& Torres, 2020).

This approach also enhances scientific liter-
acy, enabling students to apply scientific
knowledge to evaluate claims, make informed
decisions, and understand local issues such as
mining impacts or public health.

Empowerment of Teacher Agency

While less frequently studied, some re-
search points to positive impacts on teachers
themselves. The process of designing contextu-
alized lessons transforms teachers from pas-
sive curriculum deliverers into active agents
and innovators (De Leon, 2021), leading to in-
creased job satisfaction and professional
growth. Collaborative development of C&L ma-
terials in LAC sessions also fosters a culture of
sharing and mutual support among teachers.

Major Challenges and Barriers in Imple-
mentation

Despite the clear benefits, the implementa-
tion of C&L is fraught with significant, multi-
level obstacles that hinder its widespread, ef-
fective, and sustainable application.

Teacher-Related Challenges

Inadequate training and preparedness rep-
resent the most pervasive barrier. Many teach-
ers report that pre-service education did not
prepare them for C&L, and in-service training is
often too short and theoretical (De Leon, 2021).
Teachers lack skills in ethnography, ethical
documentation of IKS, and designing context-
based learning units.

Limited pedagogical content knowledge,
especially among those teaching outside their
specialization, further complicates contextual-
ization of abstract topics in subjects like Phys-
ics and Chemistry (Buan & Barquilla, 2019).

Time constraints also pose a major challenge;
the process of researching local contexts and
developing materials is time-consuming and
unsustainable for teachers already burdened
with heavy workloads, leading to "C&L fatigue"
and superficial implementation (Orbe et al,
2018).

Resource-Based Challenges

Scarcity and inaccessibility of localized ma-
terials are significant hurdles. Without a cen-
tralized repository for contextualized re-
sources, teachers must create materials from
scratch, resulting in inconsistent quality and
duplication of effort nationwide (Reyes & Ortiz,
2022). Financial support is also lacking;
schools often lack budgets for material devel-
opment, field trips, or honoraria for community
experts, forcing teachers to use personal funds,
an unsustainable and inequitable solution.

Systemic and Structural Barriers

Large class sizes, typically ranging from 40
to 60 students, make hands-on, inquiry-based
learning difficult to manage and often force
teachers to revert to traditional whole-class in-
struction. Rigid curriculum pacing guides fur-
ther constrain implementation, as teachers feel
pressured to cover all competencies within
strict timeframes, leaving little room for deep,
exploratory learning (De Leon, 2021).

Assessment misalignment is another criti-
cal issue; national standardized tests like the
National Achievement Test (NAT) rarely assess
contextualized knowledge or higher-order
thinking applied to local problems, creating a
"washback effect" that prioritizes test prepara-
tion over meaningful C&L.

Socio-Cultural and Ethical Challenges
Navigating the integration of IKS involves
delicate ethical considerations. Teachers may
lack the cultural sensitivity to avoid appropri-
ating or trivializing sacred knowledge (Pe-
namante, 2021). Resistance from community
elders or parents, who may view IKS as super-
stition or irrelevant to modern education, fur-
ther complicates implementation.
Additionally, teachers often struggle with
epistemological tensions between indigenous
knowledge and Western scientific paradigms,
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such as reconciling spiritual and germ theory
explanations for illness, requiring a nuanced
understanding that most are not trained for.

Conclusion

Contextualization and Localization are not
mere pedagogical techniques; they represent a
fundamental re-imagining of the purpose and
practice of science education in the Philippines.
They are a pathway to decolonizing the curric-
ulum, making science a tool for understanding
and improving one's own world rather than a
foreign body of knowledge to be memorized.

The journey towards fully realizing the po-
tential of C&L is complex and challenging. It de-
mands a more in-depth system systems and a
commitment to redistributing epistemic au-
thority to include teachers, communities, and
indigenous knowledge holders.

However, the evidence is clear that the ben-
efits for Filipino learners, in terms of engage-
ment, understanding, skills, and identity, are
too significant to ignore. The challenge, there-
fore, is not whether to contextualize and local-
ize, but how to build a robust, sustainable, and
equitable ecosystem of support to enable every
science teacher and every student to reap its
transformative rewards. The promise of a truly
relevant, responsive, and empowering science
education for all Filipinos depends on it.

Hence, it is therefore recommended that
the Department of Education through the Re-
gional Office or event the Schools Division shall
strengthen the contextualization and localiza-
tion of relevant instructional resources for a
better instruction where the students can
deeply relate and engaged into a meaningful
experience.
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