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Abstract: Ferns grow abundantly in humid and suitable areas in the land of West
Kalimantan. However, the problem is that students have not been able to differentiate
the classification of ferns and distinguish what cormus plants and thallus plants are.
Therefore, one of the media that supports students’ understanding of ferns is
ethnoprinting. The purpose of this study was to determine the diversity of West
Kalimantan ferns and to determine the feasibility of ethnoprinting learning media, seen
from the validity and practicality of the product. This study used the ADDIE
development model, and the sampling technique used purposive sampling, with a small-
scale sample of 20 people and a large-scale sample of 59 people. The results of the study
showed that the diversity of ferns found was 29 species, consisting of 3 classes and 16
families, and the results of the development of ethnoprinting fern products from the
percentage of media experts were 84 % and material experts were 81% with very valid
criteria, while the practicality response on a small scale was 81% and the practicality
response on a large scale was 82% with very practical criteria. Therefore, these results
indicate that the development of ethnoprinting products is valid and practical and can
be used for teaching fern material.
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intensity. The people of Kalimantan often also call them
ferns, or midding,.

Ferns can usually be used as food, some species can
be used as medicines, and raw materials for handicrafts
(Pradipta et al., 2020). Learning about ferns is often

Introduction

Indonesia's natural resources are an important asset
that must be maintained for human survival.
Conservation of natural resources can be achieved

through maintenance and utilization. West Kalimantan
is a province in Indonesia that has beautiful forests, and
several plants are found and widely utilized by the
community. Ferns grow abundantly in humid areas and
are suitable for the land of West Kalimantan, usually
living in tropical, aquatic, or epiphytic areas. Ferns
undergo alternation of generations with the help of
spores, and this plant is classified as a type of cormus
plant (Natalsiani et al., 2024; Luckita et al., 2021) .
However, based on research (Darwati et al., 2023)
Environmental conditions can influence the diversity of
ferns in their habitat. These environmental factors
include soil moisture, pH, air temperature, and light
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found in schools and universities, especially for
prospective biology teachers, so students are already
familiar with ferns. However, in reality, based on a
problem questionnaire distributed to prospective
biology education students in the 2nd semester of
Universitas PGRI Pontianak, several obstacles faced by
students are (1) not being able to differentiate between
cormus plants and thallus plants. (2) not knowing the
classification of ferns. Meanwhile, the problems found in
prospective teacher students in the 4th and 6th semesters
are (1) limited textbooks discussing ferns, (2) not
recognizing many types of ferns in the surrounding area,
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and (3) Learning is still conventional. (4) Difficulty
distinguishing morphology at different levels of ferns.

This can hinder students' cognitive and
psychomotor understanding, in line with research
(Firdaus & Wisanti, 2021) that Students' understanding
of a concept is crucial during the learning process. This
problem serves as a benchmark for researchers in
packaging learning and conveying material concepts
that still need to be improved. To support understanding
of ferns, appropriate learning media are needed based
on learning needs. Learning media is a means of
conveying messages in learning, which can assist
learning activities so that students are able to obtain
teaching materials according to competencies (Hasan et
al., 2021).

Based on a media needs questionnaire distributed
to prospective biology teacher students at PGRI
Pontianak University in semesters 2, 4, and 6. Statements
that have high desires are students want media that is
easy to learn, portable, and innovative. In the current
era, learning media often have various forms according
to the function and needs of material delivery, learning
media such as digital, utilization of used goods, and
fashion, can be applied in learning and can improve
student competencies (Trisiana, 2020; Firmansah, 2021;
Farihah et al., 2024).

Learning media that can be developed to improve
students' understanding and creativity in learning are
learning media that integrate material with content in
everyday life (Tangio et al., 2023) . One innovative media
that can be developed and integrated with everyday life
is ethnoprinting. Ethnoprinting is a learning media that
links natural elements and community culture, which
are applied in the form of fabric patterns that have
elements of preservation. In line with the problems
found by students, the preservation and introduction of
ferns can be applied in the form of patterned fabric
media (ethnoprinting) that is innovative and easy to carry
anywhere. This is in line with research (Rini &
Wahyuningsih, 2023) which developed the Kendil batik
motif with the source of the Deer Horn Fern ( Platycerium
Bifurcatum ) plant, which can be an educational media
about the introduction of ferns. Based on this
background, it is hoped that ethnoprinting media can
help student teachers in understanding the material and
problem-solving skills.

Method

The method for achieving the expected goals
through the ADDIE Research and Development model.
This ADDIE model was chosen based on its simple and
systematic nature, so that it is easy to understand
(Herditiya et al., 2020) .

Volume 12, Issue 2, 906-915

This research was conducted at PGRI Pontianak
University. The population in this study was students of
the Biology Education Study Program. The sampling
was done by purposive sampling, with the provision that
students had taken the lower-level plant systematics
course in semester III and semester V.

ADDIE is one of the most commonly used models
in the field of instructional design. The research and
development procedure uses the following five stages.
In this model, each stage is interrelated and undergoes
testing before continuing to the next stage (Branch,
2009).
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Figure 1. ADDIE development model

Analysis Stage

The analysis stage is carried out to identify initial
problems and efforts to find solutions to these problems.
The analysis stage includes: analyzing local potential
through exploration techniques conducted in
Bengkayang Regency, Lumar District, located in Riam
Madi, and Sanggau Regency, Bonti District, located in
Tampar Forest.

Analysis of the learning process through
observation, problem questionnaires, and needs analysis
through media needs questionnaires conducted on
prospective teacher students of the Biology Education
Study Program, PGRI Pontianak University.

Design Stage

The second stage is Design, which includes several
steps, namely: identifying ferns, planning teaching
materials, and preparing initial sketches of
ethnoprinting.

Develop Stage

The third stage, Development, involved validation
testing and a limited-scale trial. The validation test was
conducted with six experts, including three media
experts and three material experts. A small-scale
product trial was conducted with 20 third-semester
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students. The results of the validation and small-scale
trials informed media improvements for larger trials.

Implementation Stage

The fourth stage is implementation, which includes
large-scale testing. The large-scale testing was
conducted on 59 fifth- and seventh-semester biology
students to gauge their response to practicality.

Evaluation Stage

The final stage is Evaluation (Evaluate). At this
stage, formative evaluation and summative evaluation
are carried out. (Cahyadi, 2019) . Formative evaluation is
conducted to identify the strengths and weaknesses of
the product as well as its effectiveness, while summative
evaluation is conducted to measure learning outcomes
on the material presented (Aldobee, 2015).

The data collection technique for fern analysis used
exploration, while validity and practicality used indirect
communication. The data collection tools in this study
used a fern identification sheet, a media validation
questionnaire, a material validation questionnaire, and a
practicality questionnaire. Data analysis of the fern
identification results was conducted through a literature
review of relevant journals, plant taxonomy books, and
other official websites. The validity and practicality data
analysis was calculated using the formula

¥ obtained scores

Percentage value = x 100% 1

¥ maximum score

The calculation of the next value is categorized based on
Table 1.

Table 1. Criteria validity

Percentage (%) Category
81-100 Very valid
61-80 Valid
41-60 Quite Valid
21-40 Less Valid
0-20 Not Valid
Astuti et al (2023)

Table 2. Criteria Practicality

Percentage (%) Category
80 < Response Value <100 Very Practical
60 < Response Value < 80 Practical
40 < Response Value < 60 Quite Practical
20 < Response Value < 40 Weak
0 < Response Value <2 Impractical

Manisa & Sari (2025)
Results and Discussion

The results of this research are learning media in the
form of Ethnoprinting plant nails. Product development
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is carried out in ADDIE 's design own several stages,
among them  Analysis,  Design,  Development,
Implementation, and Evaluation.

Analysis Stage

The analysis stage was carried out to identify
problems that exist at the research location. The results
of the problem identification were: (1) Students cannot
yet differentiate between cormus plants and thallus
plants. (2) Students do not yet know much about the
classification of ferns in the surrounding area. (3) Many
local potentials in West Kalimantan need to be
recognized by the community, especially in the types of
ferns. (4) Learning is still conventional and has not
honed problem-solving skills. (5) Students want media
that is easy to learn, carry anywhere, and has innovative
value. (6) There are not many media that integrate plants
and ethnoprinting. Based on this analysis, an analysis of
the local potential of ferns in West Kalimantan was
carried out.

Table 3. Results of fern identification

Class Species Habitus

Polypodiopsida Asplenium sp Epiphytes

Diplazium esculentum Terrestrial

Pleocnemia irregularis Terrestrial

Blechnum oriental L. Terrestrial

Stenochlaena palustris Terrestrial

Sphaeropteris glauca Terrestrial

Pteridium aquilinum Terrestrial

Trichomanes javanicum Terrestrial

Lygodium circinnatum Terrestrial

Lygodium japonicum Terrestrial

Lygodium longifolium Terrestrial

Lygodium microphyllum Terrestrial

Nephrolepis biserrata Terrestrial

Pyrrosia piloselloides Epiphytes

Drynaria quersifolia Epiphytes

Goniophlebium persicifolium Epiphytes

Lecanopteris sinuosa Epiphytes

Platycerium bifurcatum Epiphytes

Acrostichum aureum Terrestrial

Maidenhair trapeziforme Terrestrial

Haplopteris sp Epiphytes

Lindsaea sp. Terrestrial

Tectaria angulata Terrestrial

Tectaria brookii Rocks

Equisetopsida Equisetum debile Terrestrial

Gleichenia linearis Terrestrial

Lycopodiopsida Palinhaea cernua Terrestrial

Selaginella plana Terrestrial

Selaginella ciliaris Epiphytes

(Gempong, 2023; Efendi & Iswahyudi, 2020;
Christenhusz et al., 2011).

The results of the fern exploration were in
Bengkayang Regency, specifically in Riam Madi and
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Sanggau Regency in Tampar Forest. This was carried out
by circling along the river flow area and yards, and
subsequently, identification was carried out, starting
from classification, roots, stems, leaves, sori, and their
habitus. The results of the exploration found 29 species
of ferns, consisting of 10 species found in Bengkayang
Regency and another 19 species found in Sanggau
Regency. This number indicates that the West
Kalimantan region has a relatively high level of fern
diversity (Aldiansyah et al., 2024).

After identification, the ferns were classified into
three classes and 16 families. These findings then became
the basis for developing ethnoprinting products. Ferns
are often found around us, often in damp places
(hygrophytes), in various water bodies
(hydrophytes), and attached (epiphytes) to the surfaces
of rocks, soil, and trees. (Ulfa, 2017). The results of the
exploration of ferns found were mostly from the
Polypodiopsida class. This is also in line with the results
of research (Darwati et al., 2023), which found many true
ferns (Polypodiospida) in the Bengkayang nature
reserve area. The identification results can be seen in

Table 3.

Figure 2. Types of ferns found
Design Stage
The second stage is Design, the stage where
planning and designing the product to be developed as
a learning medium. Based on the problem analysis, the
product to be developed is an ethnoprinting learning
medium. Unlike previous research that generally only
utilized local potential in the form of modules or printed
media, this research developed an ethnoprinting
medium that combines elements of science and local
culture, thus having innovative value. (Rajapaksha et al.,
2024) that ferns not only have ecological benefits, but
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also require sustainable conservation to prevent their
disappearance in the future.

This ethnoprinting design is derived from the
results of fern identification, by displaying several
varieties of ferns combined with symbolic fern motifs on
Dayak tribal cloth, scientific names, and locations where
plants were taken in West Kalimantan. Through this
ethnoprinting, students not only recognize ferns
comprehensively but also recognize ferns as part of the
local wisdom contained in Dayak tribal motifs or
carvings. According to (Andira & Akbar, 2025; Nihayat
et al, 2025), local wisdom-based learning can help
strengthen multicultural education, become contextual,
relevant, and interesting to learn. The ethnoprinting
design is as follows.

Figure 3. Ethnoprinting design of ferns from Bengkayang
Regency.
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Figure 4. Ethnoprinting design of ferns in Sanggau Regency

Ferns are a common motif found on traditional
Dayak cloth. According to Anita (2025), ferns are a
popular batik motif in Bengkayang Regency because
they are abundant in the area. For the locals, climbing
ferns symbolize the ups and downs of harmonious social
life, especially for the people of Bengkayang Regency.
According to Zulkipli et al. (2022), ferns are interpreted
as the precursor to new life.

Develop Stage

Develop stage is for product validation and testing
of ethnoprinting products as learning media. Validation
results are seen from media validation and material
validation. Media validation aims to determine whether
the developed product meets learning media indicators.
Media validation was carried out by three learning
media experts. The following is a summary of the media
experts' work.

Table 4. Recapitulation of Media Expert Validity

Volume 12, Issue 2, 906-915

Table 5. Product revisions based on expert comments

Before After Comment
il Y - f"“’ﬂ’ B Symbolism can be
s i3 J B & A further clarified,
B feeee . B B especially in terms
f-ﬂ, ol & 2‘8 T ,,:,: of color and layout.
‘3 A 3 & | o
A '. { - 2

[ R L RE Two background
e - & M - o colors are missing

“p {3 \ ¥ : 1 -

7. S & 8 seen
aie 1A " A i
} SR 2O L

& 9 & .
ASY ASY

Indicator Results Criteria
Visible 83 Very Valid
Interesting 87 Very Valid
Simple 80 Valid
Useful 90 Very Valid
Accurate 80 Valid
Legitimate 73 Valid
Structured 80 Valid
Average 84 Very Valid

Modification ( Kristanto, 2016)

The validation results of the ethnoprinting media
showed a percentage of 84% with a very valid category.
This high validity value indicates that the ethnoprinting
media have met the criteria for good learning media.
Indicators that have a high percentage are the level of
usefulness for students at 90% and the level of interest at
87%. This is because the ethnoprinting media not only
provides conceptual understanding but also provides an
alternative new learning media through a visual and
contextual approach based on local wisdom, which is
something new for students. The solution to the
ethnoprinting learning media that has been created can
be useful. for students to study ferns. In line with
research (Nururrohmah et al., 2025), local wisdom can
make learning more engaging, holistic, and meaningful,
while also supporting child development. Several inputs
and suggestions were provided from the media expert
validation results for more relevant media
improvements. The expert validation results are shown
in the following table.

Furthermore, the ethnoprinting learning media
were also validated, a crucial step considering that
learning media serve as a tool for delivering material
(Masitoh & Utomo, 2024). The validation was conducted
by three experts. A summary of the expert validation can
be seen in Table 6.

Table 6. Recapitulation of material expert validity

Indicator Results Criteria
Compliance material with 78 Valid
CPMK

Accuracy of Material 78 Valid
Material Update 82.2 Very Valid
Compliance ~ with  The 88 Very Valid
Development Student

Compliance with language 77 Valid
rules

Average 81 Very Valid

The validation results showed a percentage value of
81%, categorized as very valid. The validator's
suggestions and comments became material for
improving ethnoprinting, including clarifying cultural
symbols and fern nomenclature. The highest indicator
was the suitability of the media to student development
at 88%. This is because the ethnoprinting media created
was tailored to the learning outcomes of ferns. Students
learned about ferns from simple concepts to being able
to group ferns based on morphological characteristics.
This is what makes it appropriate for student
understanding.

Based on the media and material validation results,
ethnoprinting media demonstrated highly valid criteria,
allowing the developed learning media to be tested in
the classroom. According to (Masitha et al., 2022), the
purpose of validation, in addition to producing a viable
and valid product, is also to identify the shortcomings
and weaknesses of the developed product, resulting in a
final product that is suitable for widespread student use.
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Next, a product trial was conducted to measure the
practicality and effectiveness of the developed media
(Af'idah et al., 2023). The trial was conducted on a small
scale with 20 students. The small trial is part of an

Table 7. Small Scale Recapitulation

Volume 12, Issue 2, 906-915

evaluation aimed at gathering information to improve
product quality (Anggreni et al., 2020). The results of the
small-scale practicality test can be seen in Table 7.

Aspect Indicator  Percentage Criteria

Presentation material Clarity delivery material 84 Very Practical

Convenient understanding material 79.4 Practical

Effectiveness in remembering material 77.9 Practical

Data accuracy 85 Very Practical

Linguistics Compliance with EYD 84 Very Practical

Conveniently understand information which 79 Practical

delivered

The clarity of the sentence Which served 79 Practical

Design Use type, size And color letter 75 Practical

Clarity placement layout ( layout ) 79 Practical

Use of color 76 Practical

The clear picture Which served 81 Very Practical

Clear information on every picture 76.5 Practical

Image accuracy 86.8 Very Practical

Ease of using symbols Which served 91.2 Very Practical

Benefit Easy is used as a source 76.5 Practical

Study

Instruction use easy understood 76 Practical

Easy accessible anywhere and at any time 76 Practical

Increase motivation Study 82 Very Practical

Usefulness in add outlook 83.8 Very Practical

Empowerment Skills Understand problem 82 Very Practical
Solution to the problem

Make something, and how to solve it 76.5 Practical

Carry out the plan 73.5 Practical

Review all the steps taken 75 Practical

Average 80 Practical

Modification from the Ministry of National Education (2008)

Based on the results of practicality on a small scale,
an average percentage of 80% was obtained, categorized
as practical. Several aspects measured included material
presentation, language, design, usability, skill
empowerment, and problem-solving. This practicality
test is crucial, as according to Ramadhani & Izzati (2023),
practicality aims to determine the product's usability
and acceptance by students. The indicator with the
highest percentage was the ease of use of symbols.
Which presented at 91.2%. This is because the
ethnoprinting media contains illustrations of fern areas,

Table 8. Large Scale Recapitulation

Dayak cloth motifs, and district maps as characteristics
of the ferns.

Implementation Stage

Next, at the stage of Implementation, a large-scale
trial was conducted by giving the product to 59 students,
consisting of semesters 5 and 7. The results of the large-
scale response test on the use of ethnoprinting products
in the classroom are seen in Table 8.

Aspect Indicator Percentage Criteria
Presentation material Clarity delivery material 86 Very Practical
Convenient understanding material 83 Very Practical
Effectiveness in remembering material 80 Very Practical
Data accuracy 81 Very Practical
Linguistics Compliance with EYD 85 Very Practical
Conveniently understand information which 83 Very Practical

delivered
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Aspect Indicator Percentage Criteria

The clarity of the sentence Which served 82 Very Practical

Design Use type, size And color 81 Very Practical

letter

Clarity placement layout ( layout ) 81 Very Practical

Use of color 83 Very Practical

The clear picture Which served 81 Very Practical

Clear information on every picture 82.2 Very Practical

Accuracy picture 80.9 Very Practical

Ease of using symbols Which served 85 Very Practical

Benefit Easy is used as a source 80 Very Practical

Study

Instruction use easy understood 81 Very Practical

Easy accessible anywhere and at any time 79 Practical

Increase motivation Study 82 Very Practical

Usefulness in add outlook 82 Very Practical

Empowerment Skills Understand problem 82 Very Practical
Solution to the Problem

Make something, and how to solve it 80 Very Practical

Carry out the plan 80 Very Practical

Review all the steps taken 80 Very Practical

Average 82 Practical

Modification from the Ministry of National Education (2008)

Based on Table 5 above, a large-scale practicality
test is crucial. The average practicality percentage of 82%
indicates practicality criteria. The results of this study
align with research by Maulana et al. (2024), which
stated that practical products with percentages of 81.25
and 82.75 can be used as learning media. Clarity
indicators delivery. The material had a high percentage
of 86%, while the indicator of usefulness in increasing
insight had a percentage of 82%, which is in line with the
results of media validation that showed ethnoprinting
media provided benefits for students. Good practicality
indicates that the media is not only theoretically feasible
but also effectively applied in real learning contexts
(Nurjannah et al., 2025).

Evaluation Stage

The final stage is Evaluate. At this stage, it is not only
carried out at the end of the media development process,
but at each ADDIE stage to manage the assessment
results and draw conclusions (Safitri & Rakhmawati,
2024; Rustandi & Rismayanti, 2021). In line with research
conducted by (Sugihartini & Yudiana, 2018), the
evaluation that occurs at each of the four stages above is
called formative evaluation, which aims to make
improvements as quickly as possible. In this study, a
formative evaluation was also carried out to identify the
advantages and disadvantages of the product. The
advantages of the product developed are (1)
Ethnoprinting of ferns as a learning medium is useful for
students in studying the diversity of ferns. (2) The
developed ethnoprinting is the result of the exploration
of ferns in West Kalimantan. (3) The use of media is very
valid, practical, and easy to learn. While the

disadvantages of the product are (1) Not yet able to be
used as a material for evaluating student learning
outcomes. (2) The quality of the dyes and materials is not
yet optimal (3) Not all identified ferns are included in
ethnoprinting (4) The results of fern identification have
not yet reached the level of local regional naming.

Conclusion

This study shows (1) exploration of ferns that have
been found in Bengkayang Regency, with as many as 10
species, and Sanggau Regency, with as many as 19
species. After identification, the results of the
identification of ferns consist of 3 classes and 16 families.
These results then become the basis for the development
of ethnoprinting products. (2) The results of product
development seen from the validity of media experts are
84% with a very valid percentage, and material experts
are 81% with a very valid percentage, while small-scale
practicality is 80% with practical criteria, and large-scale
is 82% with practical criteria. So it can be concluded that
learning media can be used as learning media in the
classroom and is useful for students in understanding
ferns. Learning using ethnoprinting then needs to be
tested for learning outcomes, to determine the
effectiveness of ethnoprinting media. And it needs to be
reintroduced at the school level with more varied motifs.
In addition, further research is needed to find out the
latest types of ferns in the area. The weakness of this
learning media is that this media has not been tested for
media effectiveness on learning outcomes.

Acknowledgments
912



Jurnal Penelitian Pendidikan IPA (JPPIPA)

The authors would like to thank several parties involved in
data collection, namely the media validator, the material
validator, the Darok and Madi hamlet communities, and the
students for their support and cooperation, which made this
research possible. We would like to thank the grant provider,
the Directorate of Research and Community Service (DPPM),
Ministry of Higher Education, Science, and Technology.

Author Contributions

First author Herditiya contributed to initial data collection,
exploration, and identification of fern diversity, as well as
journal publication. Second author Tesa Manisa contributed to
instrument preparation, product trials, and data analysis.

Funding

The researcher would like to thank the Directorate General of
Research and Development, Ministry of Higher Education,
Science, and Technology of the Republic of Indonesia, for
providing funding support for this research. Based on Decree
Number 44/LL11/KM/2025 and with contract number
002/L.135/LPPM PDP/VI/2025, this support plays a very
important role in the implementation of research activities,
starting from the inventory of fern diversity in West
Kalimantan to the development and testing of the validity and
practicality of ethnoprinting media.

Conflicts of Interest
There is no conflict of interest in this research.

References

Af'idah, N., Manasikana, OA, & Fitriyah, LA (2023).
Practicality and Effectiveness of Lever Teaching
Aids as Science Learning Media for 8th Grade
Junior High School Students. JPF (Journal of Physics

Education) FKIP UM Metro, 11(1), 55-66.
http:/ /dx.doi.org/10.24127 /jpf.v11i1.7406 .
Aldiansyah, R. Syamswisna., Prameswari, AA,

Ariyansyah 1., Anggini P., & Diarsih, AA (2024).
Literature Study: Diversity of Ferns (Pteridophyta)
in West Kalimantan. Biogeneration Journal, 9 (2),
1170-1176.

https:/ /doi.org/10.30605/biogenerasi.v9i2.3835 .

Aldoobie, N. (2015). ADDIE Models. American
International Journal of Contemporary Research, 5(6), 68-72.
https://10.30845/ aijcr .

Andira, A., & Akbar, Z. (2025). Grounding Local
Wisdom in Teaching Materials: Innovative
Strategies to Increase Learning Interest of
Elementary School Students, Didaktika Dwija Indria,
13(2), 217-228.
https:/ /doi.org/10.20961/ddi.v13i2.101524 .

Anggreni , NLP, Subagia , IW, & Rapi N, K. (2020).
Development of the Validity, Effectiveness, and
Practicality of the Blended Learning Model to
Improve Applied Science Learning Outcomes.

Volume 12, Issue 2, 906-915

Journal of Scientific Education and Learning, 4(2), 328-
337. https:/ /doi.org/10.23887 /jipp.v4i2.26109 .

Anita. (2025, April). Regency Government Launches
Bengkayang's Typical Batik Cloth, Here's the
Meaning of Each Motif. Retrieved from
https:/ /bengkayangnews.com/pemkab-
launching-kain-batik-khas-bengkayang-berikut-
makna-setiap-motifnya/ .

Astuti, DN, Wigati, 1, & Asnilawati. (2023).
Development of Gender-Based Circulatory System
E-Module for Grade VIII MTs. Journal of Research,
Education and Teaching: JPPP, 4 (2), 144-152.
https:/ /doi.org/10.30596/jppp.v4i2.15774 .

Branch, R. M. (2009). Instructional Design: The ADDIE
Approach. New York: Springer International
Publishing.

Cahyadi, RAH (2019). Development of Teaching
Materials Based on the ADDIE Model. Halaga:
Islamic Education Journal, 3(1), 35-43.
https:/ /doi.org 10.21070/ halaqa.v 3il. 2124.

Christenhusz, M. J. M., Zhang, X. C., & Schneider, H.
(2011). "A linear sequence of extant families and
genera of lycophytes and ferns". Phytotaxa, 19(1), 7-
54.10.11646/phytotaxa.19.1.2.

Darwati, H., Arianti , W., Rifanjani , S., & Marwanto .
(2023). Diversity of Fern Species (Pteridophyta) in
the Lho Fat Phun Fie Nature Reserve, Kecamatan
Monterado Regency Bengkayang. Journal of
Sustainable ~ Forestry, 11 (4), 923 - 933.
https:/ /doi.org/10.26418 /jhl.v11i4.63860 .

Department of National Education. (2008). Guide to
Developing Teaching Materials. Jakarta: Department
of National Education.

Efendi WW, & Iswahyudi S. (2020) Diversity of Ferns in
East Java. Surabaya: Graha Ilmu.

Farihah., Bahri, H.,, Ampera, D. Tanjung, N. &
Anggraini, Y. (2024). Batik Motifs in Conserving
Regional Potentials and Indonesian Local Wisdom.
Journal of Innovation in Educational and Cultural
Research, 5(1) 94-102.
https:/ /doi.org/10.46843 /jiecr.v5i1.1036 .

Firdaus, NR, & Wisanti. (2021). Profile of Students'
Misconceptions on Kingdom Plantae Material for
Grade X High School Using Three-Tier Test. Journal
of Biology Learning Innovation, 2(2), 20-29.
https:/ /doi.org/10.26740/jipb.v2n1.p30-39 .

Firmansah. (2021). Development of Biology Learning
Media Through the Utilization of Used Goods at
SMA Negeri 1 Madapangga. JP-IPA: Natural
Sciences Education, 2(1), 7-12.
https:/ /doi.org/10.56842/jp-ipa.v2i01.49 .

Gembong, T. (2023). Taxonomy of Schizophyta,
Thallophyta, Bryophyta, Pteridophyta Plants Revised
Edition, Yogyakarta: Gadjah Mada University Press.

913


http://dx.doi.org/10.24127/jpf.v11i1.7406
https://doi.org/10.30605/biogenerasi.v9i2.3835
https://10.0.120.125/aijcr
https://doi.org/10.20961/ddi.v13i2.101524
https://doi.org/10.23887/jipp.v4i2.26109
https://bengkayangnews.com/pemkab-launching-kain-batik-khas-bengkayang-berikut-makna-setiap-motifnya/
https://bengkayangnews.com/pemkab-launching-kain-batik-khas-bengkayang-berikut-makna-setiap-motifnya/
https://bengkayangnews.com/pemkab-launching-kain-batik-khas-bengkayang-berikut-makna-setiap-motifnya/
https://doi.org/10.30596/jppp.v4i2.15774
https://doi.org/10.11646/phytotaxa.19.1.2
https://doi.org/10.26418/jhl.v11i4.63860
https://doi.org/10.46843/jiecr.v5i1.1036
https://doi.org/10.26740/jipb.v2n1.p30-39
https://doi.org/10.56842/jp-ipa.v2i01.49

Jurnal Penelitian Pendidikan IPA (JPPIPA)

Hasan, M., Milawati., Darodjat., Harahap, TK, Tahrim,
T., Anwari, AM, Rahmat, A., Masdiana., P, Indra,
IM (2021). Learning Media. Klaten: Tahta Media
Group.

Herditiya., Ngabekti, S., & Partaya. (2020). Development
of Invertebrate Module Based on PJBL for Class X.
Journal of Innovative Science Education, 9(2), 167 - 172.
https:/ /doi.org/10.15294 /jise.v8i3.33940 .

Kristanto, A. (2016). Learning Media. Surabaya: Bintang
Publisher.

Luckita, S.,, Wardianti, Y., & Triyanti, M. (2021).
Inventory of Ferns (Pteridophyta) at Satan
Waterfall, Muara Beliti Baru, Musi Rawas Regency.
Quagga: Journal of Education and Biology, 13(2), 1-7.
https:/ /journal.uniku.ac.id/index.php/quagga/ar
ticle/view /3720 .

Manisa, T. & Sari, M. (2025). Development Of SETS-
Based Modules For Understanding Zoological
Concepts On Lemukutan Island. BIO-INOVED:
Journal of Biology-Educational Innovation, 7 (2), 154-
165. https:/ /doi.org/10.20527 / bino.v7i2.20977 .

Masithah, L, Jufri, A. W., & Ramdani, A. (2022). Science
Teaching Materials Based on Guided Inquiry to
Improve Science Literacy. Journal of Classroom
Action Research, 4(2), 204-210.
https:/ /doi.org/10.29303 /jcar.v4i2.1758 .

Masitoh, MD, & Utomo, AC (2024). Development of
Macromedia Flash Learning Media Based on Local
Wisdom to Improve Critical Thinking Skills in
Elementary Schools. Didaktika: Jurnal Kependidikan ,
13(2), 2535-2548.
https:/ /doi.org/10.58230/27454312.486 .

Maulana, IT, Ganefri., & Yulastri, A. (2024). Practicality
of Using E-Learning Learning Media in
Entrepreneurship Courses. International Journal of
Lingua and Technology, 3(1), 166-182.
https:/ /doi.org/10.55849/jiltech.v3i1.583 .

Natalsiani, YD, Turnip, M., & Linda R. (2024). Types of
Ferns (Pterydophyta) in the Tembawang Kemoyu
Forest, Layau Hamlet, Sanggau Regency,
Agroprimatech, 8(1), 13-21.
https:/ /doi.org/10.34012/agroprimatech.v8i1.480
2.

Nihayati, Zaizatun, Wasino, Avrilianda , D. &
Ellianawati (2025). Literature Review: Integration
of Local Wisdom in Science Student Worksheets (
LKPD ) On the Interests and Learning Outcomes of
Elementary School Students. Pendas: Scientific
Journal of Elementary Education, 10(3), 317-336, doi:
https:/ /doi.org/10.23969/jp.v10i03.33344 .

Nurjannah., Ndari., Awaludin., Fizen. (2025).
Development of Genially-Based Learning Media to
Increase Students' Interest in Learning History at
SMAN 2 Woja. Indonesian Journal of Education and

Volume 12, Issue 2, 906-915

Learning (JPPI). 5(1),
https:/ /doi.org/10.53299/jppi.v5il.1071 .

Nururrohmah, T., Rahmawati, DA, & Safitri, D. (2025).
Local Wisdom-Based Learning Innovation Through
Ecoprint Batik at Dharma Wanita Macanan 2
Kindergarten. Early Stage: Journal of Early Childhood
Education, 3 1), 29-37.
https:/ /doi.org/10.56997/ earlystage.v3i1.2001 .

Pradipta, A., Saputri, R., Ami, DS, & Walid, A. (2020). "
Inventory of Fern Species (Pteridophyta) in Padang
Pelasan Village Regency Seluma”. Journal
Biosilampari: ~ Journal  Biology,  3(1), 13-19.
https:/ /doi.org/10.31540/biosilampari.v3i1.948 .

Rajapaksha, R., Chamara R., Huang Y.M., Ojha R,
Pham, V.T., Medeiros C. M . D,, Mustapeng,
AMA, Coritico, F., Islam, T., Coca, LIR, Bussmann,
R.W., & Kamau P. (2024). Living with giant ferns:
An ethnobotanical investigation of tree ferns. South
African  Journal —of Botany, 175, 453-469.
https:/ /doi.org/10.1016/j.sajb.2024.10.037 .

Ramadhani, R, & Izzati, N. (2023). Effectiveness and
Practicality of Basic Programming Modules. Journal
of Mathematics Education and Science, 6(1), 47-53.
https://doi.org/10.32665/james.v6i1.1142 .

Rini, GT, & Wahyuningsih SE (2023). Development of
Kendil Batik Motif Using Staghorn Fern (
Platycerium Bifurcatum ) as the Idea Source. Fashion
and Fashion Education Journal, 12(2), 89-96.
https:/ /doi.org/10.15294/ ffej.v12i2.71140 .

Rustandi, A., & Rismayanti. (2021). Application of the
ADDIE Model in the Development of Learning
Media at SMPN 22 Samarinda City. Fasilkom
Journal. 11(2), 57-60.
https:/ /doi.org/10.37859/jf.v11i2.2546 .

Safitri, E., & Rakhmawati, A. (2024). Website-Based
Learning Media in High School Biology Learning
on Genetic Substance Material. Journal of Educational
Research  and  Development,  8(3),  586-592.
https:/ /doi.org/10.23887 /jppp.v8i3.79445 .

Sugihartini, N., & Yudiana, K. (2018). ADDIE as a Model
for Developing Educational Instructional Media
(MIE) for Curriculum and Teaching Courses.
Journal of Technology and Vocational Education , 15(2),
277-286. https:/ /doi.org/10.23887 /jptk-
undiksha.v15i2.14892 .

Tangio, JS, Utina, R., Yusuf, FM, Kunusa, WR, Karim,
CR, & Arviani. (2023). The Potential of Local Plants
in Meranti Village as Content and Learning Media
Based on Local Wisdom in Chemistry Material.
Jambura Journal of Educational Chemistry, 5(3), 136-
141. https:/ /doi.org/10.34312 /jjec.v5i2.12759 .

Trisiana, A. (2020). Strengthening Civic Education
Learning Through Digitalization of Learning
Media. Journal of Civic Education, 10(2), 31-41.

290-298.

914


https://doi.org/10.15294/jise.v8i3.33940
https://journal.uniku.ac.id/index.php/quagga/article/view/3720
https://journal.uniku.ac.id/index.php/quagga/article/view/3720
https://doi.org/10.20527/bino.v7i2.20977
https://doi.org/10.29303/jcar.v4i2.1758
https://doi.org/10.58230/27454312.486
https://doi.org/10.55849/jiltech.v3i1.583
https://doi.org/10.34012/agroprimatech.v8i1.4802
https://doi.org/10.34012/agroprimatech.v8i1.4802
https://doi.org/10.23969/jp.v10i03.33344
https://doi.org/10.53299/jppi.v5i1.1071
https://doi.org/10.56997/earlystage.v3i1.2001
https://doi.org/10.31540/biosilampari.v3i1.948
https://doi.org/10.1016/j.sajb.2024.10.037
https://doi.org/10.32665/james.v6i1.1142
https://doi.org/10.15294/ffej.v12i2.71140
https://doi.org/10.37859/jf.v11i2.2546
https://doi.org/10.23887/jppp.v8i3.79445
https://doi.org/10.23887/jptk-undiksha.v15i2.14892
https://doi.org/10.23887/jptk-undiksha.v15i2.14892
https://doi.org/10.34312/jjec.v5i2.12759

Jurnal Penelitian Pendidikan IPA (JPPIPA)

http:/ /dx.doi.org/10.20527 / kewarganegaraan.v10
i2.9304 .

Ulfa, SW (2017). Botany of Cryptogamae. Medan: Perdana
Publishing.

Zulkipli., Aji, YA, & Suharto, D. (2022). Keluk: The
Softness and Strength of the Pucuk Pakis Motif
Design As a Theme of Dance Works. JOGED:
Journal ~ of  Dance  Arts, 20(2)  117-137.
https:/ /doi.org/10.24821 /joged.v20i2.8201

Volume 12, Issue 2, 906-915

915


https://dx.doi.org/10.20527/kewarganegaraan.v10i2.9304
https://dx.doi.org/10.20527/kewarganegaraan.v10i2.9304
https://doi.org/10.24821/joged.v20i2.8201


  P e r c e n t a g e   v a l u e =   Σ   obtained   scores    Σ   maximum   score  

