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ABSTRACT

The curriculum is a decision about what to include or
exclude from society to build citizen profiles. The same
happens in science education and teacher education. As
a step forward in cultural inclusion, a group of pre-service
teachers participated in a module on intercultural science
teaching. The main framework is the epistemological
bridge that describes the didactic process from

epistemological pluralism and interculturality. The
qualitative methodology describes the participants'
planning proposals. As a result, eight participants brought
school science into dialogue with local-rural knowledge.
A case analysis illustrates how the epistemological bridge
manifests itself in planning.
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EMERGENCIA DO LOCAL NO ENSINO INTERCULTURAL DE CIENCIAS: PROFESSORES
EM FORMAGAO CONSTRUINDO PONTES ENTRE CULTURAS

RESUMO

O curriculo é uma decisdo sobre o que incluir ou excluir
da sociedade para construir perfis de cidaddos. O mesmo
acontece na educagdo cientifica e na formacdo de
professores. Como um passo a frente nainclusao cultural,
um grupo de professores em formacgao participou de um
mddulo sobre ensino intercultural de ciéncias. A
estrutura principal é a ponte epistemoldgica que
descreve o processo didatico do pluralismo

epistemoldgico e da interculturalidade. A metodologia
qualitativa descreve as propostas de planejamento dos
participantes. Como resultado, oito participantes
trouxeram a ciéncia escolar para o didlogo com o
conhecimento local-rural. Uma andlise de caso ilustra
como a ponte epistemoldgica se manifesta no
planejamento.

formacgdo de professores.

PALAVRAS-CHAVE: pluralismo epistemoldgico, interculturalidade, conhecimento local, educagdo cientifica,
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1 INTRODUCTION

The curriculum is the cornerstone of an educational system as it is a set of decisions on what
socio-cultural aspects count or not to build citizen profiles for a nation's project (Barraza, 2018;
Osorio, 2017; Wigdorovitz, 2016). In this way, the curriculum can be an instrument to institutionalize
exclusions (Baronnet & Morales-Gonzalez, 2018; Martinez et al., 2021; Ocord, 2021). The same
happens with science education and science teacher education (Canizélez et al., 2023; Marzuca,
2021; Meinardi, 2017; Mufoz, 2021; Westermeyer & Quilaqueo, 2023). Thus, the curricular
contents and the contents that pre-service teachers learn to teach in the future are institutionalized
decisions. Such decisions favor the teaching of science that represents modern Western culture,
marginalizing non-hegemonic communities' knowledge systems. As an advance in the inclusion of
other knowledge systems in science teaching, a group of pre-service teachers participated in a
module on intercultural science teaching. This article aims to describe the local-rural emerging in
intercultural science teaching plans proposed by pre-service science teachers.

In this regard, the most common is finding research results that focus on using the rural,
local, traditional agricultural, farmers or countryside context for teaching science (Avery, 2013;
Zapata & Vlasic, 2023). Other researches focus on identifying teaching strategies more in line with
science teaching in the rural context (Avella et al., 2024; Souza, 2021; Ribadeneira, 2020; Silva &
Bizerril, 2020; Zinger et al., 2020). And others in the scientific and didactic education of rural
teachers (Ferrell & Tharpe, 2024; Souza et al., 2021). However, it is necessary to move towards the
recognition of local or rural knowledge and practices and to teach them in dialogue with school
scientific knowledge (Galvén, 2020; Gonzalez et al., 2022; Mufioz et al., 2022). A further step would
be to recognize that rural knowledge also circulates in cities and is an intangible asset teachers might
teach in urban science classes. This knowledge also circulates in urban classrooms due to the
migratory processes from the countryside to the cities. Thus, students or their families can bring
rural knowledge into their new urban settings.

The relevance of the recognition, recovery, and inclusion of rural, local, agricultural, farmer,
or popular knowledge in the natural sciences class lies in promoting the decolonization of the
curriculum and social justice. Decolonization is identifying, critiquing, and transforming colonizer-
colonized power relationships at the ideological, epistemological, economic, and political levels,
favoring local positions (Cabrales et al., 2021). However, this process does not only occur in the
territory of the colonized who claim their ideologies, epistemologies, and other local cultural and
social aspects; it also occurs in the territory of the colonizers (Tamimi et al., 2024). Likewise, in a
specific way, the decolonization process is materialized in university curricula (Tamimi et al., 2024),
teacher education (Martin & Pirbhai-lllich, 2016), and the contents at school through intercultural
teaching (Uribe-Pérez, 2017). Thus, it is the task of faculties of education to educate science teachers
who, in rural or urban areas, recognize the existence of local, every day, popular, traditional
agricultural, rural, farmer or countryside knowledge, practices and values that communities use to
explain the world.
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1.1 The local-rural and intercultural science education

Regarding the definition of local knowledge, Avery and Kassam (2011) identify two types: a)
local knowledge that people have about the nature that surrounds them and b) empirical scientific
and technological knowledge about the functioning of systems (the body, agriculture, animals,
among others) and everyday machines or devices. In both cases, knowledge is contextual and
historical of the community and emerges from observation, experience, and socialization outside
educational institutions. On the other hand, Conte and Ribeiro (2017) define Campesino (landless
farmers) local knowledge as knowledge accumulated by Campesino communities through life
experiences and agricultural labor practices. Specifically, Figueroa-lberico (2020) understands local
knowledge from a constructivist stance and as students' prior knowledge, which consists of a)
knowledge of self and nature and b) values and worldviews (including ways of living together). The
above means recognizing students as active subjects of the society and culture of their community
(Salgado et al., 2018).

The next are specific didactic (teaching, learning and assessment) proposals to include local
knowledge of communities in the science class:

® Recognition and recovery of rural or Campesino knowledge: For example, Bascopé and
Caniguan (2016) identify categories of local knowledge of rural communities and integrate
them with the school science curriculum. On the other hand, Castillo et al. (2023) recover
the knowledge that a rural community has about the nutritional and medicinal use of plants.
Likewise, Grajales and Tascon (2023) involve pre-service teachers in recovering everyday
knowledge of urban communities, including ancestral knowledge about medicinal plants,
science popularization, and coffee.

e Culturally sensitive, situated, and critical teaching: Ferrell and Tharpe (2024) propose a
science teaching model that recognizes and values the diverse backgrounds and cultural
experiences of rural students, as well as the contextualization of learning. In the same
direction, Silva and Bizerril (2020) and Souza (2021) discuss teaching from the perspective of
Science, Technology, and Society from a Freirian approach, which promotes a science
education that is coherent with the rural reality but critical and liberating.

However, neither group of proposals is specific regarding how to plan and teach science in a
horizontal relationship with local knowledge beyond using the local as an example or context for
science. Thus, the first group of proposals describes the identification and recovery of local
knowledge that teachers might use as content in science classes. The second group of proposals is
philosophical and pedagogical.

2 THEORETICAL FRAMEWORK

2.1 Local-rural knowledge

Considering the previous review, a definition of local knowledge is — the set of ideas, values,
procedures, devices, and rules a community has constructed about nature (including being) and
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daily life (including existing ways). Such knowledge can be traditional or ancestral but also
heterogeneous, dynamic, or disappear. Scientific notions acquired in or outside educational
institutions can also nourish local knowledge. Such knowledge emerges from observation,
experience, or communication between generations. Rural local knowledge is associated with the
natural context, the territory, and work in the countryside, but it can circulate in cities due to
migratory processes.

2.2 The Epistemological Bridge for intercultural science education

The epistemological bridge is a reference for pre-service science teacher education and
science education that Tovar-Gélvez (2021) develops from the work of Castafio (2009) regarding
epistemological inclusion in the science lessons. For Tovar-Galvez (2021), the epistemological bridge
describes the epistemologically inclusive didactic process (planning, teaching, and learning
assessment) using pluralism and interculturality. Thus, epistemological pluralism (Olivé, 2009)
recognizes and validates the existence of other epistemologies (knowledge systems and ways of
knowing) different from the epistemology of science. From this perspective, pre-service teachers
recognize other knowledge systems belonging to culturally differentiated (CD) communities that the
curriculum excludes. On the other hand, interculturality (Walsh, 2009) is a dialogue between
cultures (epistemologies) that recognizes the asymmetric power relations between cultures and
seeks to balance them. Thus, pre-service teachers will use the CD knowledge systems as valid
content for the science class.

The epistemological bridge metaphor describes a bridge as composed of at least two distant
and independent endpoints and a common walkway connecting these endpoints. Thus, the
epistemology of the sciences and the epistemology of CD communities represent two endpoints.
Each epistemology possesses a domain that differs from others, composed of ideas, practices,
artifacts, materials, values, and norms. However, the bridge will be complete when communities
identify the commonalities between epistemologies, which promotes individuals’ transit between
epistemologies. For example, the scientific and rural communities have procedures for obtaining
products from the land and positive values about the land. Although the procedures and values may
differ, they have similar functions within each epistemological domain. These commonalities allow
for dialogues between the communities. Moreover, anyone crosses the bridge in any direction at
any time.

On the other hand, Tovar-Galvez (2021) expresses the epistemological bridge in two practical
principles to facilitate its use by teachers, teacher educators, the research community, and the
policy and program design experts:

e Principle of epistemological independence: There are innumerable epistemologies other
than the epistemology of school science. These other epistemologies belong to non-
hegemonic communities that the curriculum do not represent and have intrinsic validity in
their context. When teachers put this principle into practice, they recognize the existence of
systems of ideas, practices, artifacts, materials, values, and norms that differ from school
science. Moreover, teachers validate the contribution of such knowledge systems to
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understanding and interpreting reality. Likewise, teachers use such knowledge systems as
content in the science classroom without mixing, evaluating, or subordinating them to
science.

® Principle of epistemological similarity: Different epistemologies have common elements that
are a way to cross epistemological boundaries, transit between epistemologies, and
dialogue-collaborate. The similar or alike elements between epistemologies can be ideas,
practices, artifacts, materials, values, and norms. Teachers put this principle into practice
when they identify similar elements between school science and the knowledge systems of
CD communities. Students transit between epistemologies in any direction and at any time,
and each subject decides where to stay.

2.3 Intercultural Teaching Practice for Science Education (ITPSE) of Planning

The ITPSE of planning concretizes the epistemological bridge and its development consisted
of three design-test-design cycles with in-service science teachers in Colombia (Tovar-Galvez &
Acher, 2021; Tovar-Galvez, 2023a and 2023b). The ITPSE of planning defines an expected teaching
performance, which describes how teachers should plan within the framework of the
epistemological bridge. Subsequently, teachers find three planning tasks that guide them to the
expected performance.

Expected teaching performance: Build the epistemological bridge by organizing the contents
you will teach from each epistemology, establishing relationships between them, and articulating
them to the students' learning output. The students' learning output is the explanation of the same
situation from each epistemology, the scientific one, and others from CD communities.

2.3.1 Planning Task 1

Propose an everyday situation that students will explain from each epistemology, the
scientific, and other CD communities.

e Prompt 1: A situation is an occurrence, event, incidence, or happening in the context close
to the students, which includes a phenomenon or artifact that students might explain from
both epistemologies. A question is a good guide for students to explain the situation.

e Prompt 2: An epistemology is a set of ideas, practices, artifacts, norms, and values a
community uses to interpret and intervene in reality. For example, School science and
indigenous peoples' wisdom are independent epistemologies.

e Prompt 3: An explanation is a conclusion about an unknown problem or situation supported
by evidence gathered through experience and reasoning. Reasonings arise from interpreting
the data or evidence from the ideas of each epistemology.
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Planning Task 2

Organize each culture's knowledge and experiences as independent content in the form of

ideas, production practices, and legitimization practices. Using these contents, students will pose
explanations for the situation.

2.3.3

Prompt 4: An idea is a connection between concepts, values, and practices that has the
power to describe or account for phenomena.

Prompt 5: Production practices are all the experiences communities carry out based on
knowledge to produce information, goods, products, services, or new knowledge. For
example, medicinal plants or traditional agricultural techniques are production practices in
a rural setting. In science, laboratory procedures are some production practices.

Prompt 6: Legitimization practices are all the experiences that communities carry out based
on norms to support, endorse, regulate, standardize, recognize, and disseminate their
knowledge and products. These norms delimit the domain of each epistemology. For
example, in a rural environment, communities legitimize (incorporate) knowledge when the
new generations learn from the elders in fairs, visits, dialogues, practices, observation, or
direct work. In science, communities legitimize (validate) knowledge by using standardized
protocols to regulate procedures. Students put into practice the epistemological
independence when when everyone uses ideas and practices without mixing them,
explaining one from the other and evaluating one from the other.

Prompt 7: The students must use the ideas to interpret the situation. Likewise, each culture's
production and legitimization practices must focus on students studying, analyzing, or
understanding the situation they will explain.

Planning Task 3

Identify similarities between the scientific epistemology and those belonging to CD

communities. Students will use those similarities to consciously transiting between domains, learn
from each, and construct explanations.

Prompt 8: The different communities have points in common in the knowledge production
processes. Some similar or common elements are observation and communication practices,
regulatory norms, values, goals, desires, specific languages, experts, production practices,
and legitimization practices. For example, observation is a practice employed by rural and
scientific communities. Although such practice differs for each culture (independent in its
procedure and norms), it has a similar objective — people use observation to collect
information about a phenomenon. Students put into practice the principle of similarity when
they identify similarities, commonalities, or close goals among epistemologies and use them
to explain situations. Likewise, students continue to preserve the independence of
epistemologies.

Prompt 9: Some of the most frequent errors are that students use the language of science
to talk about the CD contexts and vice versa. Equally, it can happen that students use science
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lab apparel and tools to carry out CD practices. It is, therefore, vital to remember that
although some aspects are similar, they are also independent.

3 METHODOLOGY

This study is qualitative because it takes as data the words through which the participants
express their ideas about science education. Likewise, this study interprets what the participants
express by analyzing the content of their proposals from previous categories coming from the
theoretical framework (Cisterna, 2005; Hsieh & Shannon, 2005).

3.1 Population and context

The study was conducted with pre-service teachers enrolled in the subject "Teaching and
Learning of Biology and Geology II" of the Master's Degree in Secondary School Teacher Education
of the Universidad a Distancia de Madrid (Madrid Open University). The researchers offered an
online module on intercultural science teaching with virtual media as part of the course. The
participants' product is a proposal for planning science teaching from the epistemological bridge
through the tasks of the ITPSE.

3.2 Data collection tool

A planning guide is the data collection tool. The tool has a previous design process through
three design-test-design cycles with in-service teachers in Colombia (Tovar-Galvez & Acher, 2021;
Tovar-Galvez, 2023a and 2023b). The tool provides a series of conceptual, epistemological, and
metacognitive prompts (Sandoval, 2003) to guide teachers in developing the ITPSE of planning tasks.
Participants provided informed consent for using the data collected for research purposes.

3.3 Analysis criteria

The analysis has two parts. First, a general report describes the local-rural contents that pre-
service teachers chose to include in planning intercultural science education. Second, a case analysis
illustrates the epistemological bridge between school science and local-rural knowledge. The
analysis criteria are four previous categories from the theoretical framework: a) the potential of the
situation for students to explain it from both epistemologies, b) the epistemological independence
of the contents, c) epistemological similarity between the contents, and d) the potential
contribution of the contents to the explanations. The proposal's content is analyzed to identify how
the planning reflects the mentioned criteria.
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4 RESULTS

4.1 Type of local-rural knowledge chosen by pre-service science teachers

Among the 32 participants in the module, 29 handed in the completed planning tool, and 8
of them proposed to relate school science with local-rural knowledge, as follows:

a) Traditional use of medicinal plants (4):
Use of the plant "cat's claw" to treat infections.
Traditional knowledge on the use of medicinal plants: oral transmission and community
practice.

e Ritual and traditional use of medicinal herbs: ancestral knowledge about medicinal plants
and their application in rituals and treatments.

e The traditional beliefs and practices of the grandfather's culture (...) on using medicinal
plants (...).

b) Traditional agricultural knowledge (2):
The transmission of agricultural knowledge and techniques from generation to generation.
Traditional knowledge about planting and harvesting cycles and local agricultural practices
specific to the region.

c) Traditional river and fish farming knowledge (1)

e Knowledge of river and fish phenomena obtained from observation and fishing for
generations.

d) Knowledge of traditional cheese production (1)

e Artisanal practices passed down from generation to generation: use of freshly milked milk to
make cheese and use of natural vegetable rennet in the Canary Islands.

4.2 Planning case including school science and local-rural knowledge

Table 1 presents the contents planned by a pre-service teacher who participated in the
module and used the planning tool designed.

Table 1: Teacher-in-education planning.

The situation that students will explain

During the town's festivities, the main tourist attraction is the Celtic fair, where, among other things,
medicinal herbs are exhibited and sold. The students, mostly of Galician origin, comment in class about
the fair and share that many of the medicinal herbs seen at the fair are used by their grandmothers and
grandfathers in their homes. From this, the following question arises: How can using herbs to treat
ailments and/or health problems be explained?

International scientific community Galician community

Scientific Idea Culturally Differentiated Idea

Identifying active principles and medicinal | Ritual and traditional use of medicinal herbs:
properties of herbs: study of chemical compounds | ancestral knowledge

and their effects on the human body. on medicinal plants and their application in rituals
and treatments
Scientific Production Practice CD Production Practice
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e Perform extractions of active principles from | e Preparation of infusions and ointments

herbs and analyze their chemical composition. following traditional recipes.
® Prepare a detailed report on the identified | e Performance of the ritual "Herbas de san Xoan"
chemical compounds and their medicinal as an example of a ritual practice using
effects relating them to the system in which traditional medicinal herbs from the Celtic
they would act (reproductive, digestive culture.
system, etc.).
Scientific Legitimation (Validation) Practice CD Legitimation Practice (Incorporation)
Class presentation where students will share their | e Students will organize a school event at which
findings about the medicinal plants of Galicia. they present their learning about the ritual use
They can use slide presentations, posters or short of medicinal herbs, inviting members of their
talks to share the information they have collected. families and/or communities to participate and

share their experiences.
® |n addition, they should document the practices
in a book or poster to preserve and disseminate
ancestral knowledge. Students can collaborate
in creating a written resource that compiles
information about medicinal herbs, rituals, and
traditions of Celtic origin.
Similarities
e The similarities between the practices of knowledge production about medicinal herbs in the
scientific and culturally differentiated communities lie in the fact that both aim to obtain and apply
knowledge about herbs' medicinal properties. Although the practices may differ in each context, the
scientific and culturally differentiated communities share the common purpose of seeking ways to
improve health and well-being using natural resources such as medicinal herbs.
® In both cases, the community carries out systematic and structured processes to obtain information
about herbs through laboratory experiments and clinical studies in the scientific community or
through observation, empirical experimentation, and oral transmission of knowledge in the culturally
differentiated community. Moreover, specific norms and values in both contexts guide knowledge
production practices and legitimize such knowledge within the community.

4.2.1 Potential of the situation for students to explain it from both epistemologies.

The situation has the potential for students to explain it from science and local-rural
knowledge. Part of the potential is that the situation relates to the ancestral context of the local
Galician community and its knowledge, which the curriculum does not include. The other part of
the potential is that biological and chemical science can explain aspects related to medicinal plants.
Also, the situation is adequately structured because it poses a context (Celtic fair), a phenomenon
(grandfathers and grandmothers use some of the plants of the fair), and a motivating question
(explain the medicinal use of herbs).

4.2.2 Epistemological independence of the contents:

The teacher embodied the principle of epistemological independence in the planning. This
goal is evident by the fact that the teacher clearly and coherently proposed ideas, production
practices, and legitimization practices delimited for each epistemology. Likewise, the contents are
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coherent within their epistemological domain. In addition, the teacher does not mix or subordinate
epistemologies.

4.2.3 Epistemological similarity between contents:

The teacher embodied the principle of epistemological similarity in the planning. This fact is
evident in Table 1, in which the teacher describes two similarities: practices of knowledge
production and the rules and values of regulation. In addition, the teacher consistently argues why
such aspects of the epistemology of science and the local-rural epistemology are similar.

4.2.4 Potential contribution of content to the explanations:

The contents of each epistemological domain potentially help students explain the situation.
The ideas and practices planned for the scientific part, as well as those corresponding to the local-
rural part, are directly focused on analyzing the situation and answering the question.

5 DISCUSSION

5.1 Abridge between the epistemology of school science and local epistemology.

The planning case study establishes a bridge between the epistemology of school science
and the local epistemology of the community of Galicia. The situation that students will explain from
both epistemologies and the contents defined from each epistemology comply with the principles
of the epistemological bridge. Thus, the participant’s proposal includes ideas and practices for
students to explain the use of medicinal plants from science and local Galician knowledge. Each
domain differs from the other, and there is no hierarchy or mixture between them. Those domains
are the end and distant points of the bridge. On the other hand, what the pre-service teacher
proposed makes the epistemological similarity explicit. Specifically, the production practices of both
epistemologies converge in their objective of using plants to cure diseases. Likewise, information
gathering is a common practice between both epistemologies. This similarity is the common path
or footbridge that joins the end points of the bridge.

5.2 Contributions to the consolidation of intercultural teacher education

The present study contributes to consolidating the research field of science teacher
education from an intercultural point of view, as it provides convergent data with other research
reports. On the other hand, the divergences are an opportunity for dialogue and complementarity
among the various studies.

For example, Tovar-Galvez (2020) reports a study with in-service chemistry teachers in
secondary public schools in Colombia. Participants also used the tool based on the ITPSE of planning.
Comparing results from both studies, those are the findings:

e Situation: In the cases reported by Tovar-Galvez (2020), the participants proposed everyday
situations for the students, describing an unknown phenomenon and with a motivating
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question. In contrast, in this study, the pre-service teacher is more specific in choosing an
everyday situation, describing an unknown phenomenon, but in the context of the local
community from which knowledge and forms of knowing emerge to relate to the school
science.

Epistemological independence: Participants in Tovar-Galvez's study (2020) define content
for both epistemologies with internal consistency. However, sometimes, the proposals do
not respect the domains because the participants used the language of one epistemology in
the other. The case of this article defines independent contents for each epistemology.
Epistemological similarity: In both the previous study and the present case, the participants
managed to capture the epistemological similarity by explicitly stating the objective of the
practices proposed to explain the situation.

The potential contribution of the contents to the explanations: The participants in both
studies connected the ideas and practices to the situation students will explain. This goal is
evident in how the teachers define the ideas and the specific information or results students
can collect through the proposed practices.

On the other hand, Kavalek et al. (2022) also studied classroom planning by pre-service

teachers in an undergraduate program in Campesino education in Brazil. The proposals begin by
choosing a phenomenon that students will address from school science and local knowledge.
Participants must also explain the relationship between this phenomenon and each epistemology.
Finally, the plans include activities to approach the knowledge of each epistemology. The
comparison of data elucidates:

In both cases, teachers motivate students to approach a phenomenon from the contents of
science and local knowledge.

In both cases, the connection between local and scientific content and the situation that
students will address must be explicit.

Teachers' justifications of the relationship between each epistemology and the phenomenon
students will address in the study of Kavalek et al. (2022) are consistent with the formulation
of the ideas of each epistemology in the present research.

Both forms of planning include activities within each epistemology. The difference is that the
ITPSE of planning discriminates between production and legitimation practices.

Each epistemology has a demarcated domain in both investigations, and teachers plan
independent content from each epistemology.

The most notable difference is that planning with the ITPSE of planning methodological
framework guides teachers to make explicit the similarities between the epistemologies.

5.3 Contributions to the advancement of intercultural teacher education

The research reported here contributes to broadening the field of science teacher education

from and intercultural point of view. A framework such as the epistemological bridge and ITPSE of
planning and data such as those presented here contribute to resolving some of the limitations in
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science teacher education and professional development that includes local epistemologies in the
classroom.

For example, in Brazil, Conte and Ribeiro (2017) studied how teachers in a Campesino school
relate curriculum content and the knowledge learned by communities in their agricultural work and
daily life. The authors identify that the school involves students in maintaining a vegetable garden,
chickens, and fruit trees, as well as in a local food kitchen. These activities belong to the work and
traditions of the local Afro-descendant, indigenous, and Campesino communities. Another aspect
related to the local culture that the studied school promotes is the religiosity of the community
through saints' feasts. However, Conte and Ribeiro (2017) state that this knowledge only circulates
outside the classroom. Thus, the relationship between curriculum and local knowledge in the
classroom is unclear. Given this, the theoretical and methodological framework, as data presented
in this study, contribute to realizing a culturally inclusive relationship between curriculum and local
knowledge in the classroom.

Similarly, Uribe-Pérez (2019) studies nine science teacher education programs in Colombia.
The researcher interviewed pre-service teachers from each program regarding whether they
included local, ancestral, or traditional knowledge in their initial pedagogical practice. Although the
author identifies significant advances in content and strategies declared by the participants, the
inclusion of local knowledge in pedagogical practice happens permanently in only one program. At
the same time, it is very scarce in the other eight. As an alternative, the epistemological bridge
framework contributes to the discussion and change of power relations between the epistemologies
of the official curriculum and local ones. Likewise, the ITPSE of planning and data presented here
are practical tools for transforming the science teacher education curriculum towards decolonial
and intercultural postures.

5.4 Other considerations and contributions to the field of research

This article also specifically contributes to the knowledge production on local knowledge
inclusion in science education in Spain. As the literature reviewed in the introduction and cited in
the discussion shows, contextualized literature in Spain is scarce, being more abundant in Latin
American contexts. The data provided are a valuable example for teachers and teacher educators
in Spain, as they illustrate how to establish a culturally inclusive relationship between school science
and local knowledge in Spanish rural communities.

Another contribution of this article is to the positions, teacher education, and research in
decoloniality. A relevant part of the literature consulted on local, rural, or non-hegemonic
knowledge in science education considers decoloniality as a frame. In this literature, decoloniality is
the recognition and vindication of the knowledge of local communities, as well as its inclusion as
content that teachers might teach. In this way, decolonizing the curriculum means including local
knowledge that the official curriculum does not represent. Likewise, the literature establishes a
connection between intercultural science education as it transforms the power relations between
the colonizer and colonized cultures. Consequently, this study's foundations, methodology, and
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data are linked to decolonial positions since the local emerges from the search for intercultural
science education.

Finally, one of this study's limitations is the small amount of data. However, this is not due
to a bad design but to the fact that the local-rural aspect emerged from the decisions made by some
participants at the time of planning. This situation outlines research perspectives on teacher
education in countries with cultural and epistemic hegemony.

6 CONCLUSIONS

The rural-local content that teachers might teach in the science classroom emerges in the
context of a module of intercultural science teaching for pre-service science teachers in a Spanish-
distance university. The module offered the theoretical framework of the epistemological bridge
that describes the didactic process from epistemological pluralism and interculturality. Likewise,
based on the epistemological bridge, the module offered the methodological framework of the
Intercultural Teaching Practice for Science Education (ITPSE) of planning. From there, participants
should plan intercultural science education by establishing a dialogue between school science and
culturally differentiated epistemologies. However, some participants recognized that local
communities have their knowledge that the curriculum does not represent or include, and included
it in their planning.

The data provided contributes to the work of teachers and teacher educators. Thus, the data
show the type of knowledge chosen by the eight participants who planned, including local: a)
traditional use of medicinal plants (4 cases), b) traditional agricultural knowledge (2 cases), c)
traditional river and fish knowledge (1 case) and d) traditional cheese making knowledge (1 case).
In addition, the detailed case illustrates what teachers can achieve by following the planning ITPSE.
Similarly, the case illustrates a way of bridging the epistemology of school science and local
epistemologies.

In addition, the theoretical and methodological framework and the results presented
contribute to the consolidation and expansion of the field of teacher education that includes local
knowledge in intercultural dialogue with school science. This contribution is evident by contrasting
the frameworks and data presented in this study with those of other reports, finding convergences
that consolidate the field of research and divergences that signify advances in the field. Likewise,
this study's frameworks and results align with decolonial positions on curriculum and teacher
education.
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