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Abstract: There are still few teachers who develop their teaching materials independently. There is also no
continuity in science learning between scientific knowledge with real-life problems and local wisdom. As a result,
learning is less meaningful, and students' scientific literacy skills remain low. This study aims to develop
ethnoscience integrated science teaching materials based on guided inquiry that are appropriate and effective in
improving students' scientific literacy. This study is development research that refers to the 4D development
model. In addition to developing ethnoscience integrated science teaching materials based on guided inquiry, the
researchers also developed syllabus, lesson plan, and students' scientific literacy instrument. The data collection
technique used a validation sheet by three expert lecturers who are competent in their fields to measure the
feasibility of the teaching materials. The scientific literacy instrument used multiple-choice questions. The data
analysis technique used the validation percent index and the N-gain test to determine the increase in scientific
literacy. Thi study obtained: 1) ethnoscience integrated science teaching materials (90); 2) syllabus (93); 3) lesson
plan (90); and 4) scientific literacy instrument (90) with very valid and valid criteria; and revealed that 5)
ethnoscience integrated science teaching materials can improve students' scientific literacy, as evidenced by the
average score obtained by three schools with high improvement criteria. To summarize, this ethnoscience
integrated science teaching materials based on guided inquiry are feasible and effective to be applied and

implemented in learning to improve students' scientific literacy.
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INTRODUCTION

The development of teaching materials is
one of the processes that need to be considered [1].
Teaching materials are tools that can support the
implementation of learning [2]. The performance of
learning at every level of education is required to
provide teaching materials that can facilitate
students' learning activities [3].

Teaching materials are learning resources
that direct students to obtain information,
knowledge, experience, and skill more easily in the
teaching and learning process [4]. The arrangement
of teaching materials influences the complexity of
teaching materials obtained by students in each
lesson. Therefore, high-quality teaching materials
can help students learn more effectively and
efficiently and improve their learning quality [5].

One of the issues that persist in schools is
the lack of teaching materials that allow students to
learn independently. Students tend to wait for the
teacher to find the concept since they do not have the
opportunity to learn actively and independently [6].

Based on field studies, science learning in
junior high schools in East Lombok Regency has
used the 2013 curriculum, and educators' learning
has led to a scientific approach. Planning for the
implementation of learning has been made
following the demands of the 2013 science
curriculum, but learning activities are still heavily
reliant on textbooks. Teachers have not developed
teaching materials, and students are still focused on

textbook concepts, so the objectives of contextual
learning, which is learning in the context of the
students' real world, have not been met. According
to [7], science learning is very close to everyday life
and can be found in the surrounding environment so
that students can use the environment as a learning
resource. Students become unfamiliar and motivated
to learn new things due to learning that is still based
on textbooks. The knowledge gained by students
through experimentation is still based on previous
conclusions. Teachers still have a hard time
connecting real-world scientific concepts to the
material they're teaching. This learning pattern does
not adequately describe 21st-century learning
because it does not fully cover aspects of scientific
literacy.

Appropriate learning strategies, such as
determining learning models and developing
teaching materials that support students in mastering
scientific literacy, are used to improve students'
scientific literacy. The guided inquiry learning
model has been studied and found to be appropriate
in this case. The development of ethnoscience
integrated teaching materials is a step toward
increasing students' creativity. Rather than only
focusing on a deep understanding, ethnoscience
integrated learning focuses on achieving an
integrated understanding. Ethnoscience refers to
organized learning within a local culture and
wisdom knowledge system [8]. According to [9], in
ethnoscience learning, students connect the subject
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matter studied with the context in their lives and the
relationship with science and technology so that
education in schools is not only informative but also
practical and helpful in students' lives. Ethnoscience
integrated learning is a learning approach that does
not separate science, culture, and local wisdom [10].
According to [11], the recommended scientific
approach for education in Indonesia today is
ethnoscience, or actual knowledge in the form of
language, customs, culture, morals, and technology
created by certain societies or people containing
scientific knowledge.

Several studies have found that the
relationship between science and culture impacts
students’ academic performance [12]. [13] found
that learning tools that use guided inquiry models
can help students improve their higher-order
thinking  skills.  Other  research  findings
demonstrating the success of local culture integrated
learning, such as research on the effectiveness of
local culture integrated learning, show that students
learn more meaningfully [14].

RESEARCH METHOD

This study is development research based on the
4D development model. In addition to science
teaching resources, researchers develop syllabus,
lesson plan, and scientific literacy test instrument.
This study was conducted at three junior high
schools in the East Lombok Regency.

Three expert lecturers validated the learning
tools by filling out a validation sheet. Furthermore,
the validators are required to provide assessments
and general suggestions on the developed
ethnoscience integrated science teaching materials
based on guided inquiry, including whether the
teaching materials created are valid. Multiple-choice
tests were used to gather data on scientific literacy.
Expert validation data were analyzed to assess the
level of validity using the percent validation
formula. Data analysis was used to determine the
effectiveness of science teaching materials
developed using the N-Gain test.

RESULT AND DISCUSSION

Ethnoscience integrated science teaching
materials based on guided inquiry attempt to create
environments that encourage learning by connecting
culture and science material packaged in
ethnoscience. In addition, ethnoscience integrated
science teaching materials encourage students to
interact directly with local culture and investigate
the knowledge (science) that exists there.

Science will be easier to understand if the
teacher pays attention to the students' culture [15].
Teachers' understanding of learning wisdom can
make science learning more meaningful, so teachers
need to know the actual combination of knowledge
in society with scientific knowledge in school [16].

Integrating culture into learning is essential because
twenty-first-century learning in schools is science
learning with a multicultural approach [17]. As a
result of this condition, teachers take an important
role, especially in developing knowledge of teaching
materials integrated with local wisdom to improve
students' higher-order thinking skills.

Local wisdom integrated teaching
materials developed in this study is the interaction
of living things with the environment. In their
application, these teaching materials can teach
students about traditions and the culture of
preserving the environment. According to [18],
tradition and culture protect the environment to
continue functioning and provide benefits,
particularly to the community and the surrounding
ecosystem.

Teaching materials delivered by the teacher
should instill character education in students
through culture and local wisdom integrated with the
concepts they aim to learn so that students can think
scientifically about the phenomena they encounter
daily. One way to incorporate learning based on
local wisdom is by developing teaching materials
based on ethnoscience [19]. Local wisdom is applied
in science learning by incorporating a culture-
specific to East Lombok Regency. Natural science
teaching materials are integrated with the local one.
Local wisdom-based educational materials are an
assimilation of scientific knowledge and actual
knowledge [20].
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Figure 2. Learning device validation results.

This  study  successfully  developed
ethnoscience integrated science teaching materials
based on guided inquiry to improve students'
scientific literacy. This research employs a 4-D
model that focuses on the development stage, which
includes validity testing. The stages of determining
and designing are the first steps in the development
of teaching materials.

Three experts with expertise in their fields carry
out product validation following the development of
science teaching materials. Figure 2 shows the
results of the expert validation that were obtained.

Based on Figure 2, the syllabus received an
average score of 93% with very valid criteria. In
contrast, lesson plan, teaching material, and
scientific literacy instruments received an average
score of 90% with very valid criteria. This indicates
that the ethnoscience learning tool based on guided
inquiry is appropriate for science learning. Overall,
it demonstrates that teaching materials that a group
of experts has validated are in the proper category

for learning. Teaching materials developed after the
validation stage are feasible to be tested in learning.
The developed teaching materials can be found in
the appendix.

Learning using ethnoscience integrated
science teaching materials based on guided inquiry
also allows students to be directly and actively
involved in scientific activities, as well as provide
direct experience with science learning in the
context of ethnoscience so that students can
remember the concepts easier and they gain a better
understanding of the material being studied. This is
in line with what was stated by [21]. High learning
outcomes usually accompany high levels of activity.

After examining the feasibility of
ethnoscience integrated science teaching materials
based on guided inquiry, the normalized gain test
was used to assess the effectiveness of science
teaching materials in improving scientific literacy.
Table 1 displays the results of the normalized gain
test.

Table 1. Results of Student Scientific Literacy Assessment

Average

Average

No School Pretest Posttest N-gain N-gain Criteria

1. Stz_ate Junior High School 1 42.06 8578 76.29 High
Pringgabaya

2. St:_ate Junior High School 4 38.33 8282 7268 High
Pringgabaya

3. Isl_amlc Junior High School NW. 3541 82 50 73.14 High
Pringgabaya

Average 38.60 83.70 74.04

Table 1 shows that, in the experimental
class, the average pretest score for students was
38.60, while the average posttest score was 83.70
showing a significant increase. The increase in
students' scientific literacy skills met high criteria
with an average N-gain value of 74.04.

The increase in students' scientific literacy
after using these teaching materials is due to the
description of the material in the teaching materials
packaged by displaying scientific contexts. Based on
the displayed science context, students ask
questions. Questions posed by students show their
curiosity to acquire new knowledge through
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investigation activities. Students perform scientific
processes such as making observations, collecting
data, interpreting, predicting, concluding, and
communicating during the investigation. These
investigation activities (inquiry) must be taught to
students to expand their knowledge and improve
their learning outcomes [22]. Students become
accustomed to thinking processes and scientific
activities, resulting in increased mastery of concepts
and competencies. This is consistent with
Puspitasari et al. [23], who found that context-based
inquiry learning can improve students' conceptual
proficiency. Students are adept at bridging the gap
between everyday experiences and classifying and
organizing the subject matter. Students' mastery of
concepts, science process skills, and thinking can be
improved by using inquiry activities in the
classroom [24].

Ethnoscience integrated science teaching
materials could provide a new learning experience
for students. Students become more engaged in the
learning process as a result of the newly developed
teaching materials. The developed handout includes
a series of material summaries and pictures, and
questions to encourage students to solve
problems/phenomena presented through videos,
pictures, or the surrounding environment to improve
their ability to explain phenomena scientifically.
Students' abilities describe their success in the
learning process, which impacts their scientific
literacy. The results obtained by students after
working on the posttest questions demonstrate their
scientific literacy. The multiple-choice questions are
accompanied by phenomena relating to the
interaction of living things with their environment
relevant to students' experiences. Students'
experience assists students in working on questions
by remembering the practicum they completed
instead of memorizing the textbooks. This is
enough to assist students in working on the
questions because they will remember what they
did during the practicum more. The practicum
method guides the students to directly observe,
prove, understand, absorb, and observe what they
learn and do.

Science education should be aligned with
its function and goal, which is to instill a scientific
mindset in students. When laboratory research
demonstrates that students are curiously focused on
the learning process, they are independently happy,
enthusiastic, and motivated to participate in learning
[25]. This indicates that students are engaged in the
learning process. Furthermore, students can work
well in groups and engage in democratic debate
during group activities. Learning is student-
centered, and students become very active because
they can be directly involved in learning [26].

Suitable teaching materials include
interactions between science, technology, and
society. This interaction aims to give a broad

overview of science's influence or impact on society
[27]. The aspect of scientific literacy refers to the
implementation or application of science and how
technology aids or hinders humans. It also discusses
social and professional issues. Students generally
accept the information and do not have to look for
or investigate it.

Students can integrate concepts they
already know with events they observe in the
laboratory by using inquiry-based learning models
to implement teaching materials in the classroom
[28]. Inquiry learning can also help students convert
their misconceptions into scientific concepts [29].
Inquiry-based learning is expected to make students
more creative, innovative, and meaningful in their
learning, resulting in improved biology learning
achievement [30]. This is due to the fact that the
inquiry learning process includes higher-level
mental processes such as formulating problems,
designing experiments, conducting experiments,
collecting and analyzing data, and drawing
conclusions [31]. Inquiry-based learning encourages
students to think and work on their initiative and be
objective, honest, open, and free to learn on their
own [32].

Learning with inquiry gives students more
opportunities to see knowledge in various
meaningful contexts, encourages students to
participate actively in learning, and makes students
feel happier and more motivated throughout the
learning process [33]. The integrated inquiry-based
science teaching material aimed at training and
developing concept mastery has advantages and is
widely used in the learning process [34]. This is
because students are expected to learn directly or
independently in finding concepts using scientific
procedures and the steps of the scientific method to
train and develop an understanding of the scientific
process, as well as indirectly train and develop
critical thinking skills and creativity in problem-
solving [35].

The guided inquiry model can improve
students' conceptual mastery so that it is believed to
show better concept mastery results [36]. The same
statement states that the guided inquiry model is one
way to develop knowledge by building concepts.
Applying the guided inquiry learning model can
provide a positive response to the learning activities
carried out and improve students' understanding in
learning. Learning questions can also help students
build knowledge through the process of thinking and
asking questions as well as a combination of games
and eventually improve students' cognitive learning
outcomes [37].

CONCLUSION

The ethnoscience integrated science
teaching materials based on guided inquiry are
feasible and effective in improving students'
scientific literacy. This can be observed from the
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results of the feasibility test obtaining valid criteria
and the results of the effectiveness test of the three
schools getting an increase with high criteria.
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