Jurnal Penelitian Pendidikan IPA

Journal of Research in Science Education

http:/ /jppipa.unram.ac.id/index.php/jppipa/index

JPPIPA 10(2) (2024) [

imus

Ethnoscience Knowledge of Science Teacher Candidates at UIN

Mataram

Hadi Kusuma Ningrat!, Desi Ratnasari?, Agus Muliadi3

Department of Early Childhood Islamic Education, Universitas Islam Negeri Mataram, Mataram, Indonesia.
2Department of Biology Education, Universitas Kapuas, Sintang, Indonesia.
3Department of Biology Education, Universitas Pendidikan Mandalika, Mataram, Indonesia.

Received: December 21, 2023
Revised: January 30, 2024

Accepted: February 25, 2024
Published: February 28, 2024

Corresponding Author:
Hadi Kusuma Ningrat
hadiknt@uinmataram.ac.id

DOI: 10.29303 /jppipa.v10i2.7128

© 2024 The Authors. This open access article
is distributed under a (CC-BY License)

Introduction

Abstract: This study aims to explore the knowledge of prospective science
teacher students about ethnoscience. This study is an exploratory research
conducted by the Mataram State Islamic University with 17 biology education
students as respondents obtained using a convenience sampling technique. The
research instrument used is a closed questionnaire with answers using a Likert
scale and has been validated by experts. This research data was analyzed using
qualitative and quantitative descriptive statistics. The results of this research are
(1) 82.35% of prospective science teacher students stated that they did not know
enough about indigenous science, 70.59% stated that they did not know about
ethnoscience, 70.59% stated that they did not know about the content of
indigenous science in local traditions and culture, 58.82% said they didn't know
enough about the relationship between indigenous science and scientific
knowledge, 70.59% said they didn't know enough about the integration of
indigenous science in science learning, 52.94% said they didn’t know enough
about ethnoscience-based learning; (2) 88.23% of prospective science teacher
students showed ethnoscience knowledge in the Low category and another
11.17% showed ethnoscience knowledge in the Tall category.

Keywords: knowledge, ethnoscience, science teacher candidates.

concepts through their reconstruction from diverse
plants, animals, and traditional symbols (Sumadewa &

Indonesia is a country rich in ethnicities, cultures,
regional languages, customs, and arts (Sarini & Selamet,
2019). Each region's unique local traditions and culture
embody indigenous knowledge, representing local
wisdom (Battiste, 2005). This indigenous science is an
integral part of everyday social and cultural practices,
passed down through generations (Arlinovita, Setiawan
& Sudibyo, 2015). Mardianti, Kasmantoni, and Walid
(2020) highlight that indigenous science originates from
the esteemed values of tradition and culture, becoming
local wisdom within communities. The Sasak people of
Lombok exemplify this with their unique traditions and
cultural practices. For instance, the motifs on songket
cloth carry symbolic meanings reflecting the noble
values of the Sasak tribe and incorporate scientific
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Hasbullah, 2021; Misnawati, 2016). Another example is
the traditional food, poteng jaje tujak, which involves
scientific concepts through its fermentation process
(Hikmawati, Suastra & Pujani, 2020; Anwar, Supardi &
Sugiharto, 2012). Additionally, the Sasak people's
tradition of smearing the floors of their traditional
houses with buffalo dung has scientific merit due to the
silica’s pozzolanic properties, similar to cement
(Widianti, 2017; Wir’aeni, 2017).

The indigenous knowledge embedded in the
culture and traditions of the Sasak people represents a
distinctive form of local wisdom that has evolved within
the local environment over generations (Toharudin et
al., 2017). Khoiri & Sunarno (2018) argue that this
indigenous knowledge can be examined scientifically
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within the context of science education. Hadi et al. (2019)
further emphasize that indigenous knowledge can be
systematically explored through scientific learning. This
integration of traditional knowledge with scientific
principles is referred to as ethnoscience (Asmaningrum
et al., 2021). According to Sarini & Selamet (2015),
ethnoscience involves the scientific investigation of
indigenous knowledge found in cultural traditions.
Integrating indigenous knowledge into science
education is feasible because science inherently involves
the study of natural phenomena within societal contexts
(Khoiri & Sunarno, 2018). Setyowati, Parmin, &
Widyatmoko (2013) highlight the connection between
scientific concepts and societal life, suggesting that
cultural and traditional knowledge can be explored
through science education (Puspasari et al., 2019). This
approach allows students to apply scientific thinking to
their local environment (Seroto, 2012; Listyawati, 2012).
Consequently, science education can be enriched by
incorporating the cultural heritage and traditions of the
Sasak people (Kartono, Hairida & Bujang, 2010).

Ethnoscience studies emphasize the incorporation
of indigenous knowledge into science education
(Parmin et al., 2017). Wahyu (2017) defines ethnoscience
as the unique cultural knowledge and traditions specific
to a region or nation. It is an educational approach that
aims to reconstruct and transform indigenous science,
which has evolved in communities, into formal scientific
knowledge (Khoiri & Sunarno, 2018). This approach is
crucial as it fosters a contextual learning environment
that integrates cultural values and traditions into science
education, making learning more relevant and beneficial
for students (Suastra, 2010, Mardianti, Kasmantoni &
Walid, 2020). Ethnoscience-based education provides
students with hands-on experiences in exploring and
applying scientific concepts related to their daily lives
(Puspasari et al.,, 2019). Koes (2003) highlights that
effective science learning involves active student
engagement with tangible objects from their local
culture and traditions. Therefore, integrating scientific
concepts with the local environment and its resources is
essential (Arlianovita, Setiawan & Sudibyo, 2015). In
higher education, science learning can be enriched by
leveraging the unique cultural aspects and traditions of
the Sasak ethnic community (Kartono, Hairida & Bujang,
2010).

As highlighted by Asmaningrum et al. (2021), the
science embedded in cultural and traditional practices
has long been integral to community life, yet it is
infrequently studied within the realm of science
education. This underscores the need to cultivate
collective awareness for the development and
implementation of ethnoscience-based learning in
higher education, incorporating the valuable elements of
the Sasak ethnic traditions and culture. Ethnoscience-
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based learning is vital as it represents a knowledge and
cognitive system unique to each culture (Sudarmin,
Sumarni, & Mursiti, 2018). This approach brings
traditional and cultural values into the learning process
(Puspasari et al., 2019), thereby fostering an effective and
enjoyable educational environment (Wayu, 2017).
Rooted in constructivist principles (Hikmawati, Suastra,
& Pujani, 2020), ethnoscience-based learning
emphasizes meaningful engagement (Akmal et al., 2020;
Sudarmin et al., 2017), enabling students to learn
through practical experience (Atmojo, Lukitoaji, &
Muhtarom, 2021).

Developing  ethnoscience-based learning in
universities is crucial for preserving local cultural values
and traditions (Sudarmin, 2014). This approach aligns
with UNESCO primary objective for science education:
fostering a generation that is both scientifically and
culturally literate (Sudarmin & Asyhar, 2012). By
incorporating ethnoscience into the curriculum,
students can cultivate a deep appreciation for cultural
heritage and local wisdom, recognizing the unique
cultural potential of their regions (Parris & Linder-
VanBerschot, 2010). Akmal et al. (2020) highlight the
effectiveness of ethnoscience in teaching students’
tolerance towards the diverse cultures and traditions
across Indonesia. Additionally, ethnoscience education
can shield students from the pervasive influence of
foreign cultures disseminated through electronic media
(Mardianti, Kasmantoni & Walid, 2020). Kasa (2011)
underscores the importance of ethnoscience in fostering
conservation attitudes and preventing the erosion of
unique cultural traditions, such as those of the Sasak
tribe. This is achieved by providing students with a
comprehensive understanding of their own traditions
and cultures (Wahyu, 2017; Listyawati, 2012). Research
of Emdin (2011) supports the notion that ethnoscience-
based learning offers meaningful educational
experiences, thereby enhancing students’ competencies.

Arlianovita, Setiawan, & Sudibyo (2015) highlight
the benefits of ethnoscience-based learning in enhancing
both scientific and cultural literacy among students.
Aspiring science teachers should possess a solid
understanding of ethnoscience to keep pace with the
advancements in science, which should be integrated
into everyday life contexts (Sarini & Selamet, 2019).
Idrus, Andayani, & Rahmawati (2020) support this by
stating that student comprehension of science can be
enriched through learning processes that incorporate
indigenous science. For biology education students who
aim to become science teachers, it is crucial to develop
skills and knowledge to create science learning resources
that leverage local traditions and culture. Sudarmin &
Asyhar (2012) stress the importance of equipping future
science teachers with the ability to design and
implement ethnoscience-based lessons. Consequently,
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biology education at Mataram State Islamic University
should incorporate local traditional and cultural values,
ensuring that prospective science teachers are well-
versed in ethnoscience. Dewi (2016) emphasizes that the
learning process is a key factor in shaping students’
knowledge, perceptions, and attitudes (Antoncic &
Hisrich, 2003; Fiet, 2001). Therefore, it is necessary to
conduct a study to assess the ethnoscience knowledge of
prospective science teachers at Mataram State Islamic
University.

Method

This study employs an ex post facto research design
with an exploratory descriptive approach to assess the
ethnoscience knowledge of prospective science teacher
students. According to Cohen, Manion & Morrison
(2007) and Muliadi et al. (2022), ex post facto research
involves analyzing and measuring existing data without
manipulation or intervention, as described by Cooper &
Schindler (2001) and Fraenkel, Wallen & Hyun (2012).
The sample consists of 17 biology education students
from Mataram State Islamic University, selected through
convenience sampling based on accessibility and their
willingness to participate by completing online
questionnaires (Fink, 2011; Creeswell, 2012).

This study employs a closed-ended questionnaire
as its instrument, utilizing a Likert scale for responses
(Muliadi, et al., 2022). The scale includes the categories
namely Very Know, Know, Know Less, Don’t Know
(Creswell, 2014; Singarimbun, 2007). Administered
through an online platform via Google Forms (Adha, et
al., 2020), the questionnaire is designed to gather data on
students' understanding of indigenous science,
ethnoscience, and the incorporation of ethnoscience in
education (Rikizaputra et al., 2021). The questionnaire
consists of eight statements and has been validated by
experts, confirming its validity.

Research data was analyzed using qualitative and
quantitative ~ descriptive  statistics. = Qualitative
descriptive analysis is used to describe students’
answers to each question, while quantitative descriptive
analysis is used to describe students' knowledge data
about science. Average student knowledge data is
interpreted in the form of categories using assessment
criteria developed by Nugroho et al (2023) as presented
in Table 1.

Table 1. Conversion criteria for average student
knowledge scores

Average score (P) Category
3,25<X<4,00 Very High
2,50 < X<3,25 Tall
1,75 <X <250 Low
1,00<X<1,75 Very Low
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Result and Discussion

Description of the data from measuring the
knowledge of prospective science teacher students
about ethnoscience is presented as follows:

1. Student knowledge about indigenous
science

Based on the research results, information was
obtained on the knowledge of prospective science
teacher students about indigenous science, as presented
in Figure 1 below.

11.76% _ 0.00%_5.88%

)/

82.35%

= Sangat Tahu = Tahu = Kurang Tahu = Tidak Tahu

Figure 1. Level of student knowledge about indigenous
science

In Figure 1 above, it can be seen that students who
answered that they very know about indigenous science
were 0.00%, those who know were 5.88%, those who
know less were 82.35%, and those who don’t know were
11.76%. This data shows that the majority of prospective
science teacher students still have insufficient
knowledge about indigenous science. Based on follow-
up questions about sources of knowledge about
indigenous science, information was obtained that most
students got information from reading books, journals
and online references.

2. Student knowledge about ethnoscience

Based on the research results, information was
obtained on the knowledge of prospective science
teacher students regarding ethnoscience, as presented in
Figure 2 below.

0.00%

‘-23.53%

5.88%

70.59%

= Sangat Tahu = Tahu = Kurang Tahu = Tidak Tahu

Figure 2. Level of student knowledge about
ethnoscience

In Figure 2 above, it can be seen that the students
who answered that they very know about ethnoscience
were 0.00%, those who know were 23.53%, those who

872



Jurnal Penelitian Pendidikan IPA (JPPIPA)

know less were 70.59%, and those who don’t know were
5.88%. This data shows that the majority of prospective
science teacher students still have insufficient
knowledge about ethnoscience. Based on follow-up
questions about sources of knowledge about
ethnoscience, information was obtained that most
students got information from reading books, journals
and online references.
3. Student knowledge about indigenous science in local
culture

Based on the research results, information was
obtained on the knowledge of prospective science
teacher students regarding the content of indigenous
science in local traditions and culture in society, as
presented in Figure 3 below.

5.88% 0.00%

‘. 23.53%

70.59%

= Sangat Tahu = Tahu
Kurang Tahu = Tidak Tahu

Figure 3. Level of student knowledge about indigenous
science in local culture

In Figure 3 above, it can be seen that students who
answered that they very know about the content of
indigenous science (native science) in local culture were
0.00%, those who know were 23.53%, those who know
less were 70.59%, and those who don’t know of 5.88%.
This data shows that the majority of prospective science
teacher students still have insufficient knowledge about
the content of indigenous science in local traditions and
culture in society.

4. Student knowledge about the relationship between
indigenous science and scientific science

Based on the research results, information was
obtained on the knowledge of prospective science
teacher students regarding the relationship between
indigenous science and scientific science, as presented in
Figure 4 below.

5.88% 0.00%

‘ 35.29%

58.82%

= Sangat Tahu = Tahu = Kurang Tahu = Tidak Tahu

Figure 4. Level of student knowledge about the
relationship between indigenous science and scientific
science
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In Figure 4 above, it can be seen that students who
answered that they very know about the relationship
between indigenous science and scientific science were
0.00%, those who know were 35.29%, those who know
less were 58.82%, and those who don’t know of 5.88%.
This data shows that the majority of science teacher
candidates still have insufficient knowledge about the
relationship between indigenous science and scientific
science.

5. Students' knowledge about the
indigenous science in science learning

Based on the research results, it was obtained that
information on prospective science teacher students'
knowledge about indigenous science contained in local
traditions and culture can be integrated into science
learning, as presented in Figure 5 below.

17.65% _ 0-00%

integration of

11.76%

70.59%

m Sangat Tahu = Tahu = Kurang Tahu = Tidak Tahu

Figure 5. Level of student knowledge regarding the
integration of indigenous science in science learning

In Figure 5 above, it can be seen that the students
who answered that they very know about the
integration of indigenous science in science learning
were 0.00%, those who know were 11.76%, those who
know less were 70.59%, and those who don’t know were
17.65%. This data shows that the majority of prospective
science teacher students still have insufficient
knowledge about integrating indigenous science
contained in local traditions and culture in science
learning.
6. Student

learning

Based on the research results, information was
obtained on the knowledge of prospective science
teacher students regarding the implementation of
ethnoscience-based science learning, as presented in
Figure 6 below.

knowledge about ethnoscience-based

11.76% 0.00%

<

35.29%

52.94%

= Sangat Tahu = Tahu = Kurang Tahu = Tidak Tahu

Figure 6. Level of student knowledge about
ethnoscience-based learning
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In Figure 6 above, it can be seen that the students who
answered that they very know about ethnoscience-based
learning were 0.00%, those who know were 35.29%,
those who know less were 52.94%, and those who don’t
know were 11.76%. This data shows that the majority of
prospective science teacher students still have
insufficient knowledge about ethnoscience-based
learning.

The findings of this study indicate that students’
limited wunderstanding of indigenous science,
ethnoscience, and ethnoscience-based learning is
attributed to the lack of integration of local traditions
and cultural knowledge into the science curriculum. As
Muliadi, Sarjan & Rokhmat (2022) highlight, certain
biological topics are relevant to indigenous scientific
values found in local traditions and cultures, presenting
opportunities for the development of science learning
resources. Ernawati, Azrai & Wibowo (2016) suggest
that indigenous science can be incorporated into natural
resources and ecosystem studies. Additionally,
Rosyidah, Sudarmin & Siadi (2013) note that topics
related to food processing can be effectively included in
ethnoscience-based learning. Efendi & Muliadi (2023)
point out that various traditions and cultural practices of
the Sasak tribe, such as the fermentation process in
making poteng jaje tujak, can be connected to
biotechnology lessons (Hikmawati, Suastra & Pujani,
2020; Anwar, Supardi & Sugiharto, 2012). Consequently,
students' knowledge of ethnoscience can be enriched by
integrating science education with indigenous
knowledge and cultural practices (Kelana, Wardani &
Wulandari, 2021; Rikizaputra et al., 2021).

The research findings indicate that classroom
learning has yet to integrate indigenous science with
scientific concepts. Students reported acquiring their
knowledge of indigenous science and ethnoscience
primarily from books, journals, and other online sources,
highlighting a gap in classroom instruction. This
observation aligns with Rikizaputra et al. (2021), who
noted that many educators have not incorporated
ethnoscience into their teaching and have not planned
for it in their curricula. According to Kartono, Hairida &
Bujang (2010), science education can be enriched by
incorporating the unique aspects and cultural traditions
of a region. Nurkhalisa and Ummayah (2015) support
this by stating that integrating indigenous science with
local traditions and culture into learning materials can
enhance science education. Wahyu (2017) emphasizes
the importance of ethnoscience-based learning, as it
helps develop students' competencies in various
dimensions, including process, product, and attitude.
Emdin (2011) research supports this by demonstrating
that ethnoscience-based learning provides students with
meaningful learning experiences, which in turn boosts
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their motivation and competence
Rusilowati & Linuwih, 2017).

A description of the results of data analysis on
students' level of knowledge about science is presented
in Table 2 below.

(Damayanti,

Table 2. Results of student knowledge data analysis

Respondent  XScore Rata-rata Category
1 17 2.83 Tall
2 12 2.00 Low
3 14 2.33 Low
4 13 217 Low
5 13 217 Low
6 14 2.33 Low
7 18 3.00 Tall
8 14 2.33 Low
9 7 1.17 Low
10 15 2.50 Low
11 11 1.83 Low
12 10 1.67 Low
13 12 2.00 Low
14 12 2.00 Low
15 12 2.00 Low
16 12 2.00 Low
17 11 1.83 Low

Based on Table 2, it is known that 88.23% of
prospective science teacher students who were
respondents to this research had ethnoscience

knowledge in the Low category and another 11.17% had
ethnoscience knowledge in the Tall category. The data
description is emphasized in the following Figure 7.

3.50
3.00
2.50
2.00
1.50 1.83
1.00
0.50
0.00

2.50
2.00 2.00 200

1234567 8 910111213141516

Figure 7. Level of student knowledge about
ethnoscience

The research results elaborate on the insufficient
knowledge about ethnoscience among prospective
science teacher students. The study indicates that these
students have not been adequately informed about
ethnoscience through classroom learning or other
educational sources. Instead, students reported that
their knowledge of ethnoscience primarily came from
books, journals, and online references, rather than
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classroom instruction. This suggests that the educational
process has not integrated indigenous science concepts
with local traditions and culture into the science
curriculum. One contributing factor is the educators’
limited understanding of ethnoscience-based learning.
This aligns with the findings of Rikizaputra et al. (2021),
which highlight educators” lack of understanding of
ethnoscience as a barrier to its implementation in
teaching. Sudjana (2011) also emphasizes that educators’
comprehension of ethnoscience is crucial for the
successful integration of ethnoscience-based learning.
According to the data analysis results, students
demonstrate an average knowledge score of 3.52,
classified as very high, on questions regarding the
integration of ethnoscience into science education. These
results indicate that prospective science teachers possess

a strong understanding of how to implement
ethnoscience-based learning. This signifies their
awareness of the importance of incorporating

indigenous knowledge and local cultural traditions into
science instruction. The development of science
education can benefit from leveraging regional
uniqueness and cultural heritage (Kartono, Hairida &
Bujang, 2010). Ethnoscience-based learning incorporates
traditional and cultural values (Puspasari et al., 2019),
creating an effective and enjoyable learning
environment (Wayu, 2017). It is grounded in
constructivist principles (Hikmawati, Suastra & Pujani,
2020) and emphasizes meaningful learning experiences
(Akmal et al., 2020; Sudarmin et al., 2019), facilitating
hands-on learning for students (Atmojo, Lukitoaji &
Muhtarom, 2021; Alvonco, 2014).

Implementing ethnoscience-based learning is
crucial for helping students develop an appreciation for
their local traditions and culture. According to Parris &
Linder-VanBerschot (2010), this approach nurtures a
sense of love for regional heritage. Akmal et al. (2020)
highlight that ethnoscience, which encompasses local
wisdom, effectively teaches students tolerance towards
the diverse cultures and traditions across different
regions in Indonesia. This method also safeguards
students from being overly influenced by foreign
cultures propagated through extensive electronic media
exposure (Mardianti, Kasmantoni & Walid, 2020). Kasa
(2011) points out the importance of ethnoscience-based
learning in fostering conservation attitudes and
preserving the unique culture and traditions of the Sasak
tribe. It provides a comprehensive understanding of
one’s own traditions and culture (Wahyu, 2017;
Listyawati, 2012). Consequently, this form of learning
enhances the knowledge and skills of future science
teachers in utilizing local traditions and indigenous
science in their educational resources. Ultimately,
biology education students who are training to become
science teachers will be equipped to design and
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implement ethnoscience-based
(Sudarmin & Asyhar, 2012).

learning effectively

Conclusion

Based on the results of the research above, it can be
concluded that (1) 82.35% of prospective science teacher
students stated that they did not know enough about
indigenous science, 70.59% stated that they did not
know about ethnoscience, 70.59% stated that they did
not know enough about the content of indigenous
science in local traditions and culture, 58.82% said they
did not know enough about the relationship between
indigenous science and scientific knowledge, 70.59%
said they did not know about the integration of
indigenous science in science learning, 52.94% said they
did not know enough about ethnoscience-based
learning; (2) 88.23% of prospective science teacher
students showed ethnoscience knowledge in the Low
category and another 11.17% showed ethnoscience
knowledge in the Tall category.
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