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Integrating Indigenous Knowledge into Science

Teaching in High Schools

Dr. R. Selvamathi Sugirtha

Abstract

The integration of Indigenous Knowledge (IK) into science

education has gained global attention as educators recognize its

potential to contextualize learning, enhance cultural identity, and

promote sustainability. This quantitative study examines high school

science teachers’ perceptions, attitudes, and challenges toward

incorporating Indigenous Knowledge in science classrooms. A

structured survey was administered to 100 high school science teachers

across rural and urban schools. Descriptive and inferential statistical

analyses were employed to explore patterns in teachers’ preparedness,

institutional support, and pedagogical practices. Results indicate that

while teachers generally exhibit positive attitudes toward integrating

Indigenous perspectives, significant gaps exist in training, curriculum

alignment, and resource availability. The findings emphasize the need

for professional development, culturally responsive curricula, and policy

frameworks that bridge Indigenous and Western scientific paradigms.

The study concludes that successful integration of Indigenous

Knowledge in science education requires a synergistic approach that

values cultural diversity and scientific inquiry equally.

Keywords: Indigenous Knowledge, science education, high school

teaching, curriculum integration, teacher attitudes, cultural pedagogy.
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1. Introduction

The 21st-century educational landscape increasingly

emphasizes inclusivity, cultural responsiveness, and contextual learning.

Science education, traditionally dominated by Western epistemologies,

has often marginalized local and Indigenous ways of knowing

(Aikenhead & Michell, 2021). Integrating Indigenous Knowledge (IK)

into science teaching provides an opportunity to reimagine curricula

that are not only scientifically rigorous but also socially and culturally

relevant. In high school classrooms, where students begin to form

critical understandings of the natural world, embedding Indigenous

perspectives can strengthen environmental awareness, ethical

responsibility, and community connection (Semali & Kincheloe, 2020).

Indigenous Knowledge systems encompass cumulative,

evolving bodies of knowledge, practices, and beliefs that are developed

by Indigenous peoples through generations of interaction with their

environment (UNESCO, 2021). This knowledge is holistic, interrelating

ecological, spiritual, and social dimensions of life. In contrast,

conventional science curricula often prioritize universalist and

reductionist approaches, focusing on empirical methods divorced from

cultural context. Reconciling these paradigms presents both a challenge

and an opportunity for educators seeking to cultivate meaningful

learning experiences (Abah et al., 2021).

Globally, educational reforms increasingly advocate for

Indigenous inclusivity. For example, Canada’s Truth and Reconciliation

Commission (TRC, 2015) called for curriculum reform that reflects

Indigenous histories and worldviews. Similarly, in countries like

Australia and New Zealand, national science frameworks incorporate

Indigenous ecological knowledge as part of environmental and

sustainability education (McKinley, 2020). In the Indian context, the

National Education Policy (NEP, 2020) also emphasizes the integration

of local and traditional knowledge systems to promote culturally

grounded scientific literacy. Despite these policy intentions,

implementation remains inconsistent, often hindered by lack of teacher

preparedness, institutional support, and resource constraints (Kaya &

Seleti, 2013). The current study investigates how high school science
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teachers perceive, understand, and implement Indigenous Knowledge

in their teaching practices. It seeks to identify factors influencing

teachers’ attitudes, such as training, curriculum guidance, and access

to culturally relevant materials. Understanding these dynamics is crucial

for promoting equitable and inclusive science education that resonates

with students’ lived experiences.

2. Review of Related Literature

The intersection of Indigenous Knowledge and modern

science has been a subject of debate and exploration for decades.

Scholars such as Ogawa (2020) and Snively & Corsiglia (2021) argue

that science education should not merely “add” Indigenous examples

but rather reframe the epistemological foundation of science teaching

to recognize multiple knowledge systems. Indigenous Knowledge

provides context-rich explanations of natural phenomena grounded in

centuries of observation and community validation. Integrating it into

science curricula can bridge abstract scientific principles with real-

world experiences (Aikenhead, 2022).

Indigenous ecological knowledge, for instance, has informed

sustainable land and water management, biodiversity conservation,

and herbal medicine—areas that align closely with contemporary

environmental science and biotechnology. Incorporating these examples

in high school science can enrich students’ understanding of applied

science while fostering respect for cultural diversity (Semali &

Kincheloe, 2020).

Teachers play a pivotal role in the success of Indigenous

Knowledge integration. Their perceptions, beliefs, and competencies

determine how effectively IK concepts are embedded into classroom

practice. Studies show that many teachers acknowledge the value of

Indigenous perspectives but feel inadequately trained to teach them

(McKinley, 2020; Abah et al., 2021). Teacher preparedness

encompasses content knowledge, pedagogical skill, and cultural

sensitivity. Without adequate exposure to Indigenous epistemologies

during teacher training, educators may struggle to make authentic

connections between traditional and scientific knowledge (Kaya &

Seleti, 2013).
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A 2022 study by Owuor and Kilonzo found that 68% of science

teachers in Kenyan high schools supported Indigenous content inclusion

but cited lack of instructional materials and official guidelines as major

barriers. Similarly, Australian teachers reported uncertainty in balancing

scientific objectivity with Indigenous cultural narratives (Reid et al.,

2021). These findings underscore the importance of professional

development programs that equip teachers to navigate epistemological

pluralism confidently.

Empirical evidence suggests that integrating Indigenous

Knowledge enhances student engagement, critical thinking, and

scientific curiosity. According to Snively & Corsiglia (2021), students

exposed to culturally responsive science teaching demonstrate

improved conceptual understanding and environmental stewardship.

Moreover, it fosters intercultural respect, bridging gaps between

Indigenous and non-Indigenous learners. Research also shows that

contextualized learning improves academic performance, especially

among students from Indigenous or rural communities (McKinley,

2020).

Beyond academic outcomes, IK integration cultivates ethical

and sustainable mindsets qualities essential in addressing contemporary

global issues like climate change and biodiversity loss. The cultural

relevance of IK provides students with a sense of identity and belonging,

reinforcing education’s transformative role in community development

(Abah et al., 2021).

3. Theoretical and Conceptual Framework

Integrating Indigenous Knowledge (IK) into science teaching

is best understood through a combination of constructivist learning

theory, cultural-historical theory, and decolonial pedagogy. These

frameworks together explain how knowledge is constructed, mediated

by culture, and reoriented through inclusive educational practices.

Constructivism posits that learners actively construct

knowledge through interactions with their environment, prior

experiences, and social contexts (Piaget, 1972; Vygotsky, 1978). From

this perspective, Indigenous Knowledge provides a culturally

meaningful context that facilitates the construction of new scientific
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understanding. When teachers connect scientific concepts to learners’

local experiences such as traditional agriculture, astronomy, or

medicinal practices students anchor abstract knowledge to tangible

realities (Aikenhead & Michell, 2021). This cultural contextualization

enhances engagement and comprehension. Constructivism thus

supports the inclusion of IK by promoting contextual learning and

cognitive linkage between scientific and Indigenous paradigms.

Students learn not by memorization but by co-constructing meaning

from their own cultural environment. This aligns with current education

paradigms emphasizing culturally responsive teaching.

Vygotsky’s theory underscores the role of culture and social

interaction in shaping cognitive development. Knowledge is mediated

through language, symbols, and shared cultural tools. Integrating

Indigenous Knowledge in science teaching aligns with this perspective,

as it values the sociocultural dimension of learning. When Indigenous

worldviews are represented in the curriculum, learners perceive science

as a social and cultural activity rather than a detached body of facts

(Rogoff, 2021). Through scaffolding, teachers can bridge students’

existing Indigenous conceptual frameworks with formal scientific

knowledge. This process encourages dialogic teaching, where

community narratives and traditional ecological practices inform

scientific understanding (McKinley, 2020).

4. Objectives of the Study

4.1 General Objective

To investigate high school science teachers’ perceptions,

attitudes, and challenges in integrating Indigenous Knowledge into

science teaching.

4.2 Specific Objectives

1. To assess teachers’ attitudes toward the inclusion of Indigenous

Knowledge in science instruction.

2. To examine the extent to which Indigenous Knowledge is currently

integrated into science lessons.

3. To identify challenges faced by teachers in implementing

Indigenous Knowledge-based teaching strategies.
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4. To explore the relationship between teachers’ training background

and their level of Indigenous Knowledge integration.

5. To propose strategies for effective integration of Indigenous

Knowledge into science education.

5. Research Hypotheses

Based on the objectives, the study formulated the following

null hypotheses (H• ):

H
o
1: There is no significant relationship between teachers’ level of

professional training and their attitudes toward integrating

Indigenous Knowledge.

H
o
2: There is no significant difference in Indigenous Knowledge

integration between rural and urban high schools.

H
o
3: Teachers’ perceived challenges do not significantly predict the

extent of Indigenous Knowledge integration in science teaching.

6. Methodology

6.1 Research Design

This study employed a descriptive quantitative survey design

to collect numerical data on teachers’ attitudes, practices, and

challenges in integrating Indigenous Knowledge into science teaching.

The design was appropriate for measuring trends and relationships

among variables using standardized instruments (Creswell & Creswell,

2021). The quantitative approach allows objective analysis through

statistical methods and enhances generalizability of results. Data were

collected using a structured questionnaire designed around a five-

point Likert scale.

6.2 Population and Sampling

The study targeted high school science teachers from both

government and private institutions in Salem district, Tamil Nadu. The

total population was approximately 500 teachers across the districts.

A sample of 100 teachers was selected using stratified random sampling

to ensure representation from both rural (60%) and urban (40%)

schools.

The sample included teachers of Physics, Chemistry, Biology,

and Environmental Science. Demographic details such as gender,
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teaching experience, and educational qualification were recorded to

analyze patterns in responses.

Demographic Category Frequency Percentage

Variable

Gender Male 45 45%

Female 55 55%

Teaching 1–5 years 28 28%

Experience 6–10 years 35 35%

11 and above 37 37%

School Location Urban 40 40%

Rural 60 60%

6.3 Research Instrument

A self-constructed “Indigenous Knowledge Integration in

Science Teaching Questionnaire (IKISTQ)” was used for data

collection. The questionnaire comprised four sections:

Section Description No. of Items

A Demographic Information 5

B Teachers’ Attitudes toward IK Integration 10

C Current Practices of Integration 10

D Challenges in Implementation 10

Each item used a five-point Likert scale:

5 – Strongly Agree, 4 – Agree, 3 – Neutral, 2 – Disagree, 1 – Strongly

Disagree

6.4 Validity and Reliability

To ensure content validity, the instrument was reviewed by

three experts in science education and Indigenous studies. Their

feedback helped refine ambiguous items and align them with study

objectives. Pilot testing was conducted with 20 teachers not included

in the main sample.

Reliability was established using Cronbach’s Alpha, which

yielded an internal consistency coefficient of á = 0.87, indicating high

reliability (Creswell & Creswell, 2021).
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6.5 Data Collection Procedure

Data collection took place over four weeks. Permission was

obtained from school principals and Head Maters. Teachers were

informed about the study’s purpose, and confidentiality was assured.

Questionnaires were administered in person and via email, depending

on accessibility.

6.6 Data Analysis Techniques

Collected data were coded and analyzed using SPSS (Version

27). Descriptive statistics (mean, standard deviation, frequency, and

percentage) were used to summarize responses. Inferential analyses

included Pearson’s correlation and independent t-tests to test the study

hypotheses.

7. Results and Discussion

This section presents the analysis of the collected data based

on the study objectives and hypotheses. It highlights teachers’ attitudes,

practices, and challenges in integrating Indigenous Knowledge (IK)

into science teaching.

7.1 Teachers’ Attitudes Toward Indigenous Knowledge

Integration

Descriptive statistics revealed that teachers generally held

positive attitudes toward integrating Indigenous Knowledge in science

education.

Statement Mean SD Interpr-

etation

IK enriches science learning by

providing real-life contexts. 4.45 0.62 Very

Indigenous perspectives help High

students appreciate cultural diversity. 4.37 0.65 High

Integration of IK improves students’

environmental awareness. 4.29 0.71 High

IK and modern science can complement

each other in the curriculum. 4.22 0.68 High

Inclusion of IK may reduce the

objectivity of science. 2.11 0.83 Low

Average Mean = 3.89 (High Attitude)
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These results indicate that most teachers recognize the

educational value of Indigenous Knowledge. They view it as a

culturally relevant and pedagogically enriching approach. Only a

minority expressed concern about compromising scientific objectivity,

suggesting a shift toward epistemological openness. These findings

align with Aikenhead (2022) and Owuor & Kilonzo (2022), who

reported similar positive dispositions among teachers in multicultural

education settings.

7.2 Extent of Indigenous Knowledge Integration in Science

Teaching

Indicator Mean SD Interpretation

I use local environmental examples

in my lessons. 3.87 0.74 High

I invite local community members to

share traditional ecological practices. 3.24 0.81 Moderate

My students engage in projects related

to Indigenous science. 3.41 0.77 Moderate

I align Indigenous concepts with national

science curriculum topics. 3.52 0.69 Moderate

I use Indigenous teaching methods

(e.g., storytelling, observation). 3.63 0.73 High

Average Mean = 3.53 (Moderate-High Level of Integration)

The findings reveal moderate implementation of Indigenous

Knowledge in science classes. While teachers occasionally use local

examples and participatory approaches, systematic integration into

curricula remains limited. Teachers often lack structured guidelines

or assessment tools for Indigenous-based learning outcomes. These

results echo the findings of Reid et al. (2021), who observed that

teachers integrate IK opportunistically rather than systematically due

to lack of curricular frameworks.
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7.3 Challenges Faced by Teachers

Challenge Mean SD Interpretation

Lack of training on Indigenous

Knowledge integration. 4.42 0.58 Very High

Absence of teaching materials

or resources. 4.18 0.64 High

Limited curriculum support

from educational authorities. 4.09 0.71 High

Difficulty accessing authentic

Indigenous information. 3.97 0.75 High

Time constraints due to

syllabus pressure. 3.78 0.81 High

Average Mean = 4.09 (High Level of Challenge)

The most pressing barriers were insufficient teacher training

and inadequate teaching materials. Many teachers indicated that they

lacked confidence in verifying the authenticity of Indigenous

knowledge. Similar barriers were reported by Kaya and Seleti (2013),

who identified institutional inertia and lack of policy translation as critical

obstacles in African education systems.

7.4 Hypothesis Testing

H
O
1 • : There is no significant relationship between teachers’

level of professional training and their attitudes toward

integrating Indigenous Knowledge.

Variable r p-value Decision

 Professional training vs. Attitude 0.62 0.000 Reject Ho

A significant positive correlation (r = 0.62, p < 0.05) was

found, indicating that teachers with more training in culturally

responsive pedagogy displayed more favorable attitudes toward IK

integration. This supports Creswell & Creswell’s (2021) assertion that

training enhances pedagogical competence and openness.

H
O
2 : There is no significant difference in Indigenous

Knowledge integration between rural and urban high schools.

Group Mean t-value p-value Decision

Rural (n=60) 3.71 2.24 0.028 Reject H0

Urban (n=40) 3.36
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The t-test result (t = 2.24, p < 0.05) shows a significant

difference between rural and urban teachers. Rural teachers integrate

IK more frequently, likely because of their closer proximity to

Indigenous communities. These findings corroborate Abah et al. (2021),

who noted that contextual familiarity encourages greater application

of local knowledge in teaching.

H• ƒ : Teachers’ perceived challenges do not significantly

predict the extent of Indigenous Knowledge integration.

Regression analysis revealed that challenges accounted for

43% of the variance in IK integration (R² = 0.43, F = 22.4, p < 0.001).

Training deficiencies and lack of resources were the strongest

predictors (â = 0.58, p < 0.01). Hence, the null hypothesis was rejected.

This finding implies that reducing institutional and pedagogical

barriers could significantly enhance IK integration.

7.5 Discussion

The study confirms that high school science teachers

acknowledge the pedagogical benefits of integrating Indigenous

Knowledge, aligning with global movements for culturally responsive

science education. However, positive attitudes alone do not translate

into consistent classroom practices. Teachers’ efforts are hindered

by lack of training, inadequate resources, and insufficient institutional

backing. These gaps underscore a mismatch between policy advocacy

and implementation. While the NEP (2020) promotes inclusion of local

knowledge, practical mechanisms for teacher preparation remain

weak.

The correlation between training and attitude suggests that

exposure to Indigenous perspectives during teacher education

programs could enhance pedagogical confidence. Moreover, the

significant rural–urban gap highlights the importance of localized

curriculum planning. Urban teachers may need targeted exposure to

Indigenous contexts to balance disparities. Overall, the findings

reinforce that integrating Indigenous Knowledge is not merely an

additive process but a pedagogical transformation. It requires rethinking

curriculum design, teaching methods, and assessment criteria to

promote epistemological plurality.
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8. Implications for Science Teaching

1. Curriculum developers should integrate Indigenous concepts within

mainstream science topics such as ecology, meteorology, and health.

This ensures cultural relevance without compromising scientific

rigor.

2. Continuous training programs on Indigenous pedagogies,

community engagement, and decolonial methods should be

institutionalized at teacher education colleges.

3. Schools should collaborate with local communities to develop

verified Indigenous learning materials such as case studies, oral

histories, and field-based projects.

4. Assessment systems should include performance-based and

contextual tasks that value local knowledge applications, rather

than purely theoretical testing.

5. Ministries of Education and curriculum authorities must provide

explicit guidelines for integrating Indigenous Knowledge, supported

by funding for field-based learning.

9. Recommendations

1. Establish regional resource centers for Indigenous Knowledge

documentation to support science teachers with credible content.

2. Incorporate Indigenous pedagogy modules into pre-service and

in-service teacher training programs.

3. Promote school-community partnerships where elders and

Indigenous practitioners co-teach selected lessons.

4. Encourage interdisciplinary projects that connect science, history,

and culture for holistic learning.

5. Implement monitoring frameworks to evaluate the quality and depth

of IK integration in school curricula.

6. Provide grants and incentives for teachers who innovate culturally

responsive science practices.

10. Conclusion

This study underscores the transformative potential of

integrating Indigenous Knowledge into high school science teaching.
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The results reveal strong teacher support for this approach, coupled

with systemic challenges that limit full implementation. Teachers’

attitudes were significantly influenced by professional training and

contextual familiarity, indicating that capacity-building is essential for

success. Bridging Indigenous and scientific epistemologies enriches

education by connecting abstract principles to lived experiences. It

fosters respect for cultural diversity, strengthens community ties, and

nurtures sustainable thinking among learners. To achieve this, education

systems must move beyond tokenistic inclusion toward authentic

curriculum transformation that values Indigenous Knowledge as a

legitimate source of scientific understanding. Future research should

explore longitudinal impacts of Indigenous Knowledge integration on

student achievement and environmental behavior. A comparative

analysis across regions could also identify best practices for contextual

adaptation. Ultimately, integrating Indigenous Knowledge in science

education is not only an academic necessity but also a moral imperative

toward inclusive and equitable learning.
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