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techniques consist of quantitative descriptive analysis and qualitative
descriptive analysis. Based on the research and development results, the
validity percentage of the e-module was obtained: 85.27% by material
validator I, 94.74% by material validator II, 84% by media validator I,
90% by media validator II, and 86.67% by the language validator,
categorized as 'Highly Valid." The practicality test of the e-module,
obtained from teacher responses, was 86.25% and from student
responses, 90.62%. The developed product is categorized as Practical
and suitable for use.
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Pengembangan E-Modul Berbasis Etnosains pada Materi
Keanekaragaman Hayati Tumbuhan Obat Suku Bugis

ABSTRAK: Kemajuan di bidang teknologi pendidikan menuntut
digunakannya media pembelajaran elektronik yang tidak meninggalkan
potensi lokal. Tujuan penelitian ini adalah untuk mengetahui langkah
pengembangan, kevalidan, dan kepraktisan e-modul berbasis etnosains
pada materi keanekaragaman hayati tumbuhan obat suku Bugis.
Penelitian ini merupakan penelitian pengembangan (R&D) dengan
mengadopsi model pengembangan ADDIE. Teknik analisis data terdiri
atas analisis deksriptif kuantitatif dan analisis deksriptif kualitatif.
Berdasarkan hasil penelitian dan pengembangan diperoleh data
persentase kevalidan e-modul yaitu sebesar 85,27% oleh validator materi
I, 94,74% oleh validator materi II, 84% oleh validator media I, 90% oleh
validator media II, dan 86,67% oleh validator Bahasa, dengan katagori
“Sangat Valid”. Untuk uji kepraktisan e-modul diperoleh dari respon guru
sebesar 86,25% dan respon siswa sebesar 90,62%. Kategori produk
pengembangan Praktis dan layak untuk digunakan.

developments that have an impact on
INTRODUCTION

human life patterns (Rianto et al., 2021).

The 21st century generation is  Progress in the 21st century is marked by

synonymous with technological the rapid development of science and
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technology in life (Silaban et al., 2022). In
the 21st century, the world is also
experiencing increasingly rapid and
competitive changes (Wilujeng & Putri,
2020). Currently, the world is facing a
transition from the era of Industrial
Revolution 4.0 to Society (5.0) (Yasir et al,,
2022), namely an era where world society is
entering accelerated change in various
aspects or fields (Alim et al, 2020). One
aspect that is developing rapidly in the 21st
century is the field of technology (Haulia et
al., 2022). In order to face world challenges
in a fast-paced era like today, superior and
high-quality human resources are needed
(Abdullah et al., 2021).

Education is a very important aspect in
improving the quality of human resources
(Pratiwi, 2018). Apart from that, education
is also a frontline aspect of a country
(Supriyadi & Martini, 2020) and is the
spearhead of a country. The more a
country's education develops, the bigger and
more advanced the country will be
(Nurhidayanti et al, 2022). Through
education, the state seeks various ways to
educate the nation's generation (Wekke &
Astuti, 2017). Realizing the importance of
the education sector, every country is
competing to improve the quality of
education so that it can compete in the
global world (Nenohai et al, 2022).
Improving the quality and quality of
education is the main focus point in every
country, including Indonesia (Samiasih et al.,
2017). In Indonesia, various educational
policies have been launched by the
Indonesian government, such as improving
the curriculum (Wekke & Astuti, 2017). The
development process in education must
follow  various  curriculum  changes
(Marjanah et al, 2022). Changes in the
curriculum and paradigm in the education
system give rise to many problems that
occur in the process of learning activities in
the world of education (Mahyuny et al,
2022). Various educational problems occur
in Indonesia, one of which is science

learning outcomes which are still relatively
low (Walidah et al., 2023).

From 2000 to 2018, Indonesian
students' abilities in science were still below
the average of other countries (Rusilowati et
al., 2021). Based on the PISA report released
in 2019, Indonesian students' science scores
were ranked 70th out of 78 countries. This
score decreased from the 2015 PISA test,
when the science score of Indonesian
students was ranked 64th (OECD, 2019).
This low science learning outcome needs
attention from all parties (Hikmawati et al,,
2021).

Science is often seen as a difficult
subject for students because it contains a lot
of monotonous memorization Rosyidah et al.
(2013) accompanied by foreign terms Sekar
& Raida (2022) and learning that is not
based on experience (Susilawati et al,
2018). Students also think that science
learning is only limited to theoretical
learning without knowing the benefits that
can be used in real life (Sekar & Raida,
2022). The difficulty of students
understanding science concepts in learning
requires appropriate learning innovations
(Siswoyo, 2021). Science learning in schools
is generally still focused on book material
(Solheri et al.,, 2022). Many educators only
provide monotonous materials and teaching
materials. This makes students bored in
following the learning process, so that the
learning process becomes ineffective and
inefficient (Fatkhiyani & Dewi, 2020).

As science and technology develop,
learning processes that are interesting and
enjoyable for students can be designed by
utilizing technology. Progress in the field of
educational technology requires the use of
electronic learning media (Hastuti et al,
2020). Modules are a form of learning media
that can be presented in print or electronic
form (Riza et al, 2020). The use of e-
modules in learning has important benefits
for educators and students (Aulianingsih et
al, 2021). Apart from that, e-modules are
also believed to be able to help students
learn independently (Haspen & Syafriani,
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2022). So, it can increase student
independence (Munir et al., 2022).
Apart from problems related to

learning media, difficulties in understanding
concepts in science learning are also caused
by students having difficulty connecting
experiences  from  the  surrounding
environment as learning resources
(Wibowo, 2022). Currently, science teachers
must be able to design topics that are
relevant to students' daily lives in order to
produce meaningful learning for students
(Kasi et al, 2022). Teachers can utilize
nature and phenomena that occur in the
surrounding environment as a science
learning resource (Sanova et al,, 2022). One
of them is local wisdom which can be used
as a learning resource in science learning
(Hikmawati et al., 2022).

Indonesia is a country that has various
ethnicities and cultures (Nurhasnah et al,
2022) which has local regional wisdom and
is an invaluable asset (Citra et al., 2022).
Along with current technological
developments, cultural elements are little by
little starting to be forgotten and local
culture is experiencing a shift and is often
even neglected (Novarlia, 2023). In fact,
today's students are more familiar with
foreign cultures and less understanding of
the culture and local wisdom of Indonesian
society (Nenohai et al., 2022). Therefore, it is
important to keep students loving their local
culture (Moriolkosu et al., 2020). Currently,
science learning has been linked to daily life
activities, but it is still rare for science
learning to truly reveal the cultural realities
around students (Risdianto et al., 2021). The
content of the material taught is also not
widely integrated with culture (Solheri et al.,
2022). Learning resources that link culture
with material are also still limited in number
(Ihsan & Pahmi, 2022). So schools play an
important role in introducing local culture
by integrating culture through ethnoscience
learning (Anis et al,, 2021).

With ethnoscience, students can
understand scientific concepts (Yusnitasari
et al.,, 2020). The ethnoscience-based science

learning process emphasizes local wisdom
and problems that exist in society, so that
students are able to solve problems faced in
everyday life (Aisyah & Khotimah, 2023). An
ethnoscience-based learning process is also
a solution to overcome students' problems
with  scientific phenomena in their
environment (Zuyina & Widodo, 2020).
Apart from that, ethnoscience will make it
easier for students to explore facts and
phenomena that exist in society and
integrate it with science (Nenohai et al,
2022).

One of the learning materials in science
is biodiversity (Rahma et al, 2023).
Biodiversity, especially the diversity of
medicinal plants, is related to local culture
and knowledge. The diversity of medicinal
plants is not only useful for traditional
medicine but also for science, especially as
teaching materials. Teaching materials
based on medicinal plant diversity can play a
role in developing and increasing
participants’ understanding of learning
material (Walid et al., 2022).

One of the ethnic groups in Indonesia
that still has a strong traditional healing
culture using medicinal plants is the Bugis
tribe. The Bugis tribe is one of the largest
tribes in South Sulawesi province (Samad et
al, 2021). Even though they have a high
level of knowledge about traditional
medicine, research has never been carried
out on the development of teaching
materials that link the diversity of medicinal
plants used and exploited by the Bugis tribe
of South Sulawesi with science learning,
especially on biodiversity material.

Based on this explanation, research
was carried out which aimed to develop
ethnoscience based e-module on the
biodiversity of medicinal plants of the Bugis
tribe, and to determine its validity
ethnoscience based e-module on the
biodiversity of medicinal plants of the Bugis
tribe, as well as to determine the level of
practicality ethnoscience based e-module on
the biodiversity of medicinal plants of the
Bugis tribe in learning.
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METHOD

This research applies a type of
Research and development. Development
research, namely research carried out to test
a product and then research it to develop it
to make it better (Abubakar, 2021). The
development model applied is a
development model ADDIE. Development
style ADDIE consists of five stages, namely
Analyze, Design, Development,
Implementation dan Evaluation (Branch,
2009).

revisi - Analyze ravisi
¥

Implement |« -‘ Evaluation ]~v| Design l

¥

{ Development |4 resisi

revisi

Figure 1. Development style ADDIE

The subject of this research is
ethnoscience based science learning e-
module on the biodiversity of medicinal
plants of the Bugis tribe. Meanwhile, the test
subjects in this research were class X
students of SMA Negeri 6 Sidrap. The
module was created with the help of the
Canva application and flipbookpdf.net to
import a pdf file into flipbook. Development
and test locations Ethnoscience based
learning e-modules on the biodiversity of
medicinal plants of the Bugis tribe, South

e 2P

n

Sulawesi, were carried out at SMA Negeri 6
Sidrap which is located in Arawa sub-
district, Watang Pulu sub-district, Sidenreng
Rappang district.

This research was carried out in stages
over a period of 3 months starting from
October 2023 to January 2024 to obtain
information and collect data that was
necessary and in accordance with what the
researchers needed. In this development
research, several respondents were
involved, namely material experts, media

experts, language experts and users. Data
collection techniques were carried out using
interview methods, questionnaires and
validation sheets. Data analysis techniques
consist of product validity data analysis and
product practicality data analysis. Validity
data analysis is calculated using the product
validity percentage formula:

X
P = — x 100%
Xl

(Akbar, 2010)

Information:

P = Percentage of each criterion

x = Score for each criterion

xi = Maximum score for each criterion

The product percentage results are
then categorized according to the criteria in
the following table.

Table 1. Product Validity Criteria

Validity Criteria  Validity Level
81% - 100% Very Valid
61% - 80% Valid
41% - 60% Fairly Valid
21% - 40% Less Valid
0% - 20% Invalid

(Sugiyono, 2015)

Temporary Practicality data The e-
module is carried out using teacher and
student response data. The procedures for
implementing practical data analysis are as
follows.

Calculate the average response value
for each statement with the formula:

Information:

R = average response value
¥p = number of values

n = number of respondents

After that, calculate the percentage of
the average response value for each
statement with the formula:

. R
%R= T5x 100%
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Information:

%R = percentage of average response
value

R = average response value

Next, match the average percentage of
response values with the response
categories, namely as follows:

Tabel 2. Response Level Category Criteria

Response Criteria Response Rate

80% <R < 100% Very Strong
60% <R < 80% Strong
40% <R < 60% Strong Enough
20% <R < 40% Weak
0% <R < 20% Very Weak
(Riduwan, 2010)
RESULTS AND DISCUSSION

1. Analyze

Analysis of student needs was carried
out on class X.5 students at SMA Negeri 6
Sidrap by distributing instruments online
use help Google form. Based on the results of
the analysis of student needs, several
problems in learning were found, namely
that the Biology textbook used did not link
learning to the lives of students around
them. From the results of this analysis, it
was found that 81.48% of students stated
that biodiversity material was material that
was difficult to understand.

Analysis of teacher needs was carried
out by direct interviews with class X Biology
subject teachers. Based on the results of the
interview, it was stated that teaching
materials were needed in the form of e-
modules that implement the environment
around students.

2. Design

Product Selection

Suitable teaching materials based on
the results of the analysis of teacher needs
and student needs are ethnoscience based e-
module on the biodiversity of medicinal
plants of the Bugis tribe. The module is
designed with the help of the application

canva and applications flipbookpdfnnet to
import a pdf file into flipbook.

Format Selection

Format selection the e-module is
adjusted to the rules of preparation e-
module. The following are the elements in
question: 1) Cover, 2) Foreword, 3)List of
contents, 4) Concept maps, 5)Learning
Components, 6)Learning materials, 7)
Summary, 8) Evaluation, 9)Answer key, 10)
Glossary, and 11)Bibliography/References.

(—
e
7 2023)

E-MODUL KEANEKARAGAMAN
TUMBUHAN OBAT

Suku Bugis
Sulawesi Selatan

UNTUK
KELAS X SMA/MA

DISUSUN OLEH:
Muhammad Ansar Apriansyah

W

Figure 2. Cover Display Design e-module

3. Development

The development stage is carried out to
assess the product and validate the product
e-modules produced based on the
comments, input, and suggestions of experts
or validators. Product evaluation is
evaluated by two material experts, two
media experts, and one linguist.

Table 3. Material Expert Validation Result |

Assessment Maximum  Total Validity
Aspects Score Score (%)
Curriculum Aspects 10 8
Aspects of Material 35 32
Presentation
Aspects of Material 25 23 85,27
Completeness
Language Aspects 25 18
Amount 95 81

The assessment of material expert
validation results I is at a media validity
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percentage of 85.27% and shows the validity
level category of "Very valid".

Table 4. Material Expert Validation Result II

Assessment Maximum  Total Validity
Aspects Score Score (%)
Curriculum
Aspects 10 8
Aspects of
Material 35 34
Presentation
Aspects of 94,74
Material 25 23
Completeness
Language
Aspects 25 25
Amount 95 90

The material expert validation results
assessment Il is at a material validity
percentage of 94.74% and shows the validity
level category of "Very valid".

Table 5. Media Expert Validation Results I

Assessment Maximum Total Validity
Aspects Score score (%)
Graphic Aspects 70 59
Aspects of User
Convenience 15 12 84%
Benefit Aspect 15 13
Amount 100 84

The assessment of media expert
validation results I is at a media validity
percentage of 84% and shows the validity
level category of "Very valid".

Table 6. Media Expert Validation Results II

Assessment Maximum Total Validity
Aspects Score score (%)
Graphic Aspects 70 63
Aspects of User 15 13
Convenience 90
Benefit Aspect 15 14
Amount 100 90

The media expert II validation results
assessment is at a media validity percentage
of 90% and shows the validity level category
of "Very valid".

Table 7. Linguist Validation Results

Assessment Aspects Maximum  Total Validity
Score score (%)

Aspect of

Straightforwardness 15 12 86,67

Maximum Total Validity

Assessment Aspects Score score (%)
Communicative
Aspect > 4
Dialogical and 10 9
Interactive Aspects
Aspects of suitability
for student 10 9
development
Aspects of
Conformity to 10 8
Language Rules
Aspegts of 10 10
Terminology
Amount 60 52

The language expert's validation

results assessment is at a language validity
percentage of 86.67% and shows the validity
level category of "Very valid".

4. Implementation

At this stage, field trials are carried out
to determine the suitability and success of
the product. To find out the practicality of
the product, it is done by looking at the
teacher's response and the student's
response to the product e-module.

At this stage, field trials are carried out
to determine the suitability and success of
the product. To find out the practicality of
the product, it is done by looking at the
teacher's response and the student's
response to the product e-module. The
results of the teacher's response to the
modules developed can be seen in table 8.

Table 8. Teacher Response Assessment Results

Assessment Maximum Total Persentase
Aspects Score score (%)
Curriculum
Aspects 10 8
Aspects of
Material 35 28
Presentation
Aspects of
Material 25 21
Egrrlr;ilsgzness 86,25
Aspects 20 17
Graphic
Aspects 45 41
Aspects of
User 10 10
Convenience
Benefit 15 13
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Assessment Maximum Total Persentase
Aspects Score score (%)
Aspect
Amount 160 138

The value obtained from the teacher's
response to the ethnoscience based e-
module on the biodiversity of medicinal
plants of the Bugis tribe was 86.25% and
was in the "Very Strong" practicality level
category.

Apart  from  assessing  teacher
responses, student response assessments
are also carried out to measure user
responses to the product ethnoscience
based e-module on the biodiversity of
medicinal plants of the Bugis tribe. The
results of the student response assessment
can be seen in table 9.

Table 9. Student Response Assessment Results

seen that the assessment results are in a
percentage above the 80% interval so that
the level of practicality the e-module was
declared “very strong”.

5. Evaluation

At this stage an evaluation is carried
out to improve and revise the product
ethnoscience based e-module on the
biodiversity of medicinal plants of the Bugis
tribe. Product revisions or improvements e-
modules developed were based on
comments and suggestions from material
expert validators, media expert validators
and language expert validators. The
validator's comments and suggestions can
be seen in Table 11.

Table 11. Validator Comments and Suggestions

Validator Comments and Suggestions

Total Total
Assessment Percentage
Aspects Student Ideal (%)
P Scores Score °

Aspects of Material 605 675 89,63
Presentation

Graphic Aspects 494 540 91,48
Language Aspects 128 135 94,81
Benefit Aspect 608 675 90,07
Amount 1835 2025 90,62

The value obtained from the results of
students' responses to the ethnoscience
based e-module on the biodiversity of
medicinal plants of the Bugis tribe had an
average response of 90.62% and was in the
"Very Strong" practicality level category.
Apart from that, student response data can
also be presented with the average response
results for each aspect. The average
response results for each aspect can be seen
in table 10.

Table 10. Average Response Results for Each

Aspect
Assessment Percentage Practicality
Aspects g Level

Aspects of Material o
Presentation 89,63% Very strong
Graphic Aspects 91,48% Very strong
Language Aspects 94,81% Very strong
Benefit Aspect 90,07% Very strong

Based on the results of assessing
student responses in each aspect, it can be

Member of 1.
Material I

Under the title the e-module
doesn't need to be in all capital
letters, just the first letter as
well as in the concept map
section
2. Add examples of ecosystems
that are actually in the
environment around students
and the environment where
medicinal plants are located
Material 1. Add reference sources in

Expert I classification
Improve glossary layout

Media 1. The cover is made
Member I

more
interesting and not too many

2. Heading section e-module and
year on each page do not need to
be included

The cover design is made more
interesting and not too
crowded
2. Add source information to the
image
3. Improve the procedure for
writing bibliography
Linguist 1. The word "You" is always
preceded by a capital letter
2. Foreign languages and Bugis
languages must be written in
italics
3. Scientific names must be written
in italics
4. The beginning of the paragraph
must be indented
5. Subtitles do not need to be

Media 1.
Member II
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Validator Comments and Suggestions
italicized
6. Correct the command sentences
in the medicinal plant procedure
text
DISCUSSION

Product validity Ethnoscience based
e-modules on the biodiversity of medicinal
plants of the Bugis tribe are measured based
on expert validation results.

Material validation is carried out by
assessing four categories of aspects, namely
curriculum aspects, material presentation
aspects, material completeness aspects, and
language aspects. According to Puspita et al.
(2024), the product must meet several
aspects before being tested by students.
Based on the validation results by material
expert I, a validity percentage of 85.27% was
obtained. The results of the material expert
validation assessment I are included in the
"very valid" validity level category.
Meanwhile, the final validation results by
material expert II obtained a validity
percentage of 94.74%. The results of the
validation assessment by material expert II
are included in the "very valid" validity level
category. Hasairin et al., (2023) argue, that
products that have been declared high by
validators must still be improved according
to the advice of experts.

Material validation is carried out by
assessing four categories of aspects, namely
curriculum aspects, material presentation
aspects, material completeness aspects, and
language aspects. Media validation is carried
out by assessing three categories of aspects,
namely graphic aspects, user-friendliness
aspects, and usefulness aspects. Based on
the final validation results by media expert I,
a validity percentage of 84% was obtained.
The results of the media expert validation
assessment I were included in the "very
valid" validity level category. Meanwhile, the
final validation results by media expert II
obtained a validity percentage of 90%. The
results of the validation assessment by
media expert II were included in the "very
valid" validity level category. The material in

the product is one of the important aspects
in development (Saragih & Tanjung, 2023).
Science materials relate to daily life so that
students are able to relate to scientific issues
and can relate concepts and apply them in
their lives (Mahendri et al., 2023).

Language validation is carried out by
assessing six categories of aspects, namely
straightforward aspects, communicative
aspects, dialogical and interactive aspects,
aspects of suitability to  student
development, aspects of suitability to
language rules, and aspects of term use.
Based on the validation results by language
experts, a validity percentage of 86.67% was
obtained. The results of the language expert
validation assessment are in the "very valid"
validity level category.

Based on the assessment results from
material expert validators, media experts
and language experts, it was found that the
product validity level was assessed e-
module is in the interval percentage above
81% so it can be said that the product The
ethnoscience based e-module on the
biodiversity of medicinal plants of the Bugis
tribe is very valid and can be used and
tested in the field. This is in accordance with
the product validity guidelines put forward
by Sugiyono (2015) who said that the
category criteria are very valid or a product
is declared very valid if it is in the validity
percentage with an interval of 81% - 100%

Product practicality Ethnoscience
based e-modules on the biodiversity of
medicinal plants of the Bugis tribe are
measured based on the results of assessing
teacher responses and student responses.
This product can help students in
understanding scientific concepts so as to
develop critical thinking in their daily
activities and future (Haka et al., 2020). In
addition, it can help teachers in the learning
process. Ethnoscience based e-modules can
also support the learning process by
conducting independent research on
problems in the form of science-based
culture around the student environment
(Handoko et al., 2024).
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Teacher response assessment is
carried out by assessing seven categories of
aspects, namely curriculum aspects, material
presentation aspects, material completeness
aspects, language aspects, graphic aspects,
ease of use aspects, and usefulness aspects.
Based on the results of the teacher response
assessment, a percentage of 86.25% was
obtained. The results of the teacher's
response assessment were in the "very
strong"  practicality level  category.
Meanwhile, assessment of student responses
is carried out by assessing four categories of
aspects, namely material presentation
aspects, graphic aspects, language aspects,
and usefulness aspects. Based on the results
of the assessment of student responses, an
average percentage of 90.62% was obtained.
The results of the student response
assessment were in the "very strong"
practicality level category.

Based on the results of the
assessment of teacher responses and
student responses to e-module, it is obtained
that the assessment of the level of
practicality of the product e-module is in the
interval percentage above 80% so it can be
said that the product The ethnoscience
based e-module on the biodiversity of
medicinal plants of the Bugis tribe has a very
strong level of practicality. This is in
accordance with the product practicality
guidelines put forward by Riduwan (2010)
who said that the criteria for the level of
practicality of a category product are very
strong if the user response assessment is in
a percentage with an interval of 80% -
100%. Ardianti et al. (2023) dan Wardani et
al. (2023)Argue that modules must motivate
readers by utilizing interesting things such
as content, image design that can support
the learning process. This is in line with the
module can facilitate students through
science-based cultural knowledge
(Claridades & Guevarra, 2021).

CONCLUSIONS AND SUGGESTIONS

Development ethnoscience based e-
module on the biodiversity of medicinal

plants of the Bugis tribe applying the ADDIE
development model (Analyze, Design,
Development, Implementation, Evaluation).
Product validity Ethnoscience based e-
modules on the biodiversity of medicinal
plants of the Bugis tribe were determined
based on validation results by experts.
Product assessment The e-module is
assessed by two material experts, two media
experts, and one language expert. The
validation results by experts show that the
interval percentage value is above 81%), so it
can be said that the product ethnoscience
based e-module on the biodiversity of
medicinal plants of the Bugis tribe is very
valid. Meanwhile, the practicality of the
product Ethnoscience based e-modules on
the biodiversity of medicinal plants of the
Bugis tribe are determined based on the
results of teacher responses and student
responses. The results of the teacher
response assessment obtained a percentage
of 86.25% and the results of the student
response assessment obtained an average
percentage score of 90.62% and were in the
very strong practicality level category. From
the results of the assessment of the teacher's
response and the student's response, then
the ethnoscience based e-module on the
biodiversity of medicinal plants of the Bugis
tribe was stated to be very practical and
suitable for use as a learning resource.
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