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Abstract: Biology learning in schools is often theoretical and involves
less direct exploration, so that students' science process skills have not
developed optimally. This study aims to produce and test the validity
of Atlas Pteridophyta based on Project-Based Learning (PjBL) and
integrated with local wisdom of the community in the Tahura R. Soerjo
area as a biology learning media to train science process skills. The
method used in this research is Research and Development (R&D)
with the 4D model (Define, Design, Develop, Disseminate). This atlas
was developed through field exploration of local fern species that are
utilized by the community in the context of culture, medicine, and
food, then integrated in project-based activities. Validation was
conducted by three validators, namely two lecturers of material and
media experts to ensure the accuracy of the concept, and one biology
teacher to assess the ease of use of the atlas. The validation used a
questionnaire that assessed aspects of presentation, integration with
PjBL, and relevance to science process skills. The validation results
showed that the atlas had an excellent level of validity with an average
score of 3.95; the aspect of integration with PjBL scored 3.92; and the
aspect of science process skills scored 3.85. Although this atlas has not
yet been implemented in schools, its use is planned in the pilot stage
in one of the high schools in Jombang for grade 10 students. This
research is still limited to expert validation and does not include
effectiveness testing in the field so there is no comparison with other
learning methods. Therefore, further research is needed to determine
the impact of using the atlas on science process skills empirically. In
conclusion, the PjBL-based Atlas of Pteridophyta is feasible to use as
a contextual and exploration-based biology learning media. The
integration of local wisdom also provides a more authentic learning
experience and is relevant to the students' environment.

INTRODUCTION

The Merdeka Curriculum in learning emphasizes the importance of mastering

science process skills as the main basis. These skills include the abilities used by students
to conduct scientific research in order to discover concepts, principles, or theories through
the scientific thinking process (Defrianti et al., 2022; Mariyanti et al., 2023). In general,
science process skills can be divided into two groups, namely basic process skills and
integrated process skills (Fadillah et al., 2018; Santiawati et al., 2022). This research
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focuses on developing basic science process skills, because these skills are an important
initial stage before learners master more complex advanced skills.

Indicators of basic science process skills include: (1) observing, which is the ability
to use the senses to collect information; (2) measuring, which is the use of measuring
instruments to obtain quantitative data; (3) predicting, which is estimating results or events
based on previous patterns or data; (4) classifying, which is grouping objects based on
certain characteristics; (5) concluding, which is drawing conclusions from observations or
experiments; and (6) communicating, which is conveying results and processes orally or
in writing (Lianti et al., 2021). All of these indicators are in line with the learning outcomes
in the Merdeka Curriculum, which requires students to be able to create solutions to
problems that are relevant to local, national, and global issues, especially those related to
understanding the diversity of living things and their role in the ecosystem
(Kemendikbudristek, 2022). Therefore, it is important to provide learning media
specifically designed to train basic science process skills in a local context, so the
development of a project-based atlas that utilizes the potential of local wisdom is an
innovative approach to science learning.

Basic science process skills play an important role in contextualized biology
learning. These skills are the foundation that learners must have before they master more
complex integrated science process skills at the next level of education (Gasilaetal., 2019).
Mastery of these basic skills allows learners to be actively involved in learning, develop a
sense of responsibility, and build a systematic scientific mindset (Siswanto et al., 2018).
In addition, science process skills are very important in helping students deal with various
real problems that arise in everyday life and during the learning process (Astuti et al.,
2018). In the context of this research, science process skills are the main target that is
trained through project-based Atlas Pteridophyta media. This media is designed not only
to deliver biological content visually and structurally, but also to encourage learners to
actively explore, observe, classify, and infer information from the surrounding
environment, especially through local wisdom-based projects.

Science process skills are considered important for students, but the reality of the
field shows that most students are still relatively low. The results of Lepiyanto (2014) study
showed that students' science process skills were still not optimal, especially in terms of
classifying, predicting, and interpreting data caused by learning that was not oriented
towards the scientific approach. The results of research by Kusumaningrum & Djukri
(2016) also stated that the ability of students to science process skills was still low. The
difficulties faced by students are mainly in the observation aspect. In line with Angelia et
al (2022), in the observation aspect, students still have difficulty using relevant and
sufficient facts based on observations. This phenomenon has a negative impact on students'
learning achievement. Therefore, learning innovations are needed that encourage active
participation of students and improve science process skills (Evendi et al., 2018).

One of the media innovations that can be used to train science process skills is atlas.
Atlas is a visual learning media that contains a collection of images equipped with
explanations of the material in it (Ales et al., 2017; Blain et al., 2023). The atlas developed
in this study is the Atlas of Pteridophyta integrated with local wisdom, which contains
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information about the diversity of ferns and their utilization by the people of the Tahura R.
Soerjo area. The integration of local wisdom allows students to not only learn to recognize
plant morphology and classification, but also relate it to the cultural context and local use
(Kusuma et al., 2018). Through exploration activities using atlases, students are trained to
observe the morphological characteristics of ferns, classify Pteridophyta species, measure
plant parts using simple tools, communicate observations in the form of reports, and
conclude findings scientifically. Thus, the atlas is not only a source of information, but
also a tool to train basic science process skill indicators.

To maximize the effectiveness of the atlas in learning, the Project-Based Learning
(PjBL) model is used. Based on the results of research conducted by Trifoniaetal., (2024),
it shows that the PjBL model is effective in improving students' science process skills in
learning Pteridophyta, where experimental classes using the PjBL model through
herbarium projects have higher science process skills than control classes. Activities in the
herbarium project involve scientific activities such as observation, classification,
documentation, and presentation, which contribute to strengthening learners' science
process skills. PjBL encourages learners to be actively involved in real projects that focus
on problem solving and field exploration (Misbah et al., 2024). This is in line with the
opinion of Baho et al (2021) that the PjBL learning model is a learning model that uses
projects (activities) as the core of learning. In the context of using an atlas, students are
given a project to make a herbarium of ferns based on the specimens they find and
identification with the help of an atlas. This process involves scientific skills from
observation in the field to presentation of results, so it strongly supports the development
of science process skills.

Herbarium is a collection of plant specimens that have been dried or preserved, and
is generally used to help the process of identifying and classifying plants in botanical
studies (Handayani et al., 2020). Apart from functioning as an identification tool,
herbarium also acts as a form of ex-situ conservation to maintain the existence of plant
diversity so that it remains sustainable (Syamsiah et al., 2020), as well as being an
important learning resource in learning and biological research (Mertha et al., 2018). In
the context of this research, the herbarium developed is based on local wisdom, by not only
including scientific information such as scientific names and morphological
characteristics, but also adding data related to local names and traditional uses owned by
the surrounding community for these plants. This integration is done through extracting
information directly from local communities, especially regarding the use of ferns as
traditional medicines, food ingredients, or cultural symbols. Thus, this local wisdom-based
herbarium not only enriches biology learning content contextually, but also encourages
students to better understand the importance of conserving biodiversity as well as local
culture (Tomi et al., 2024).

One example of the application of local wisdom in the utilization of ferns is the
Raden Soerjo Forest Park (Tahura) area in East Java. Tahura R. Soerjo is an area rich in
biodiversity, including Pteridophtyta (Fatma et al., 2017). The community around Tahura
has long utilized Pteridophtyta, such as Selaginella wildenovii which is used as a medicine
for shortness of breath and Cyathea latebrosa to increase plant fertility (Sari et al., 2016).
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This traditional use reflects the local wisdom that is still sustainable and can be used as an
authentic learning resource that is relevant to the lives of students (Khaerunnisa et al.,
2018; Saidah et al., 2019). Therefore, Pteridophyta was chosen as the focus in the
development of the learning atlas because it has high ecological, economic and cultural
values.

The atlas developed in this study not only presents scientific information about the
structure and classification of ferns, but also contains local wisdom information, such as
local names of plants, their use in community traditions, and management practices carried
out for generations. The integration of local wisdom is done through field exploration and
interviews with local communities, then included in each specimen description in the atlas
as part of the learning narrative. The novelty of this research lies in the combination of
local data-based visual media, project approach, and local wisdom, resulting in learning
media that is not only scientific and contextual, but also builds students' awareness of the
importance of biodiversity conservation and local cultural values. Based on this
background, this study aims to produce and test the validity of a project-based Atlas of
Pteridophtyta integrated with the local wisdom of the Tahura R. Soerjo area community.

METHOD

The type of research used in this study is research and development (R&D) which
aims to produce a product in the form of a project-based Pteridophyta atlas integrated with
the local wisdom of the Tahura R. Soerjo area community. The development model used
is the 4D model (Define, Design, Develop, Disseminate) (Zidan et al., 2023). The Four-D
(4D) development model was chosen in this study because it has simpler stages and is
arranged in detail and systematically (Hidayati et al., 2023). In the define stage, a needs
analysis was conducted through literature studies and initial field observations. The design
stage includes designing atlas content that combines fern structure and classification
material with local wisdom information, such as local names, traditional uses, and
processing methods obtained through interviews with the community. The develop stage
focuses on the validation of the atlas by experts. The disseminate stage is planned in the
form of publication.

The type of research data uses qualitative data analysis and quantitative data.
Qualitative data were obtained from interviews with local people who know the traditional
use of ferns. To maintain the validity and reliability of qualitative data, source triangulation
and validation by ethnobotanists were conducted (Juniartin, 2023; Sandi et al., 2024).
Quantitative data were obtained from the assessment of validation sheets filled out by
biologists who have backgrounds in accordance with the fields of media development and
plant biology. The validation process of the atlas product was carried out after the
development stage was completed, using a validation sheet instrument that was prepared
based on three main aspects: (1) quality of media presentation (2) integration with the
Project-Based Learning (PjBL) approach, and (3) relevance to science process skills
indicators. The assessment used a four-level Likert scale. The scores obtained were then
analyzed descriptively quantitatively to determine the level of validity based on the average
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score and its interpretation category. The validity criteria were determined by matching the
average percentage of the total validity score, as in Table 1.

Table 1 Likert Scale

Likert Scale Criteria
4 Very valid
3 Valid
2 Less valid
1 Not alid

To determine the validity of the atlas learning media by experts, the average score is
calculated. The average rating was calculated using the formula in Figure 1.

Yvalidator score

Average score = - -
g Lquestion X X validate

Figure 1. Average score calculation formula

Categorization of the validation instrument scores by experts/validators presented in the
following Table 2.

Table 2 Eligibility Criteria

Interval Score Criteria

3,26 <x>4,00 Very valid

2,562 <x>3,25 Valid

1,76 <x>2,50 Less valid
1,00<x>1,75 Not valid (total revision)

The atlas learning media product is declared valid/worthy if it obtains an average
score of more than 2.50. If the average score obtained is more than 3.25 to 4.00, then the
product is declared very valid/fit for use without significant revision. Conversely, if the
product obtained an average score of less than or equal to 2.50, it was declared
invalid/feasible (Pamuraja et al., 2022).

RESULT AND DISCUSSION

This research produced a PjBL-based Atlas of Pteridophtyta integrated with the
local wisdom of the local community of Tahura R. Soerjo Wonosalam Jombang East Java
as a learning medium for Kingdom Plantae. Atlas is produced in printed form. The stages
of making Atlas Pteridophyta media are as follows:

Define Stage

At this stage, the researcher determines the product to be developed based on the
results of the needs analysis and learning context. An initial analysis was conducted on the
characteristics of learners, which was obtained through informal interviews with biology
teachers and observations of the learning process in the classroom. From the results of the
analysis, it is known that most students understand the material more easily through direct
learning experiences and tend to be less interested if only presented with material through
lectures or passive discussions. They need teaching materials that are contextual, visual
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and allow real exploration of the surrounding environment (Indarti et al., 2017). However,
learning models that are still dominated by conventional methods have not been able to
accommodate this need optimally.

The second analysis is the curriculum, where what is used is the Merdeka
Curriculum, which emphasizes project-based learning and strengthening science process
skills. In learning Kingdom Plantae material, students are required not only to understand
the structure and classification of ferns, but also to be able to apply process skills(Meishanti
et al., 2020). To answer these needs, the product developed is a project-based Pteridophyta
atlas integrated with local wisdom. This atlas not only presents visual and informative
material, but also directs students to conduct real exploration through a project to make
herbarium from local ferns. In this project, learners are asked to identify fern specimens,
document morphological characteristics, record utilization based on local information, and
compile a structured final report.

The third analysis is learning media, which reveals that there is no Pteridophyta
atlas available that integrates scientific information with local wisdom. Tahura R. Soerjo
Wonosalam-Jombang, East Java is an area with high fern diversity, but its utilization by
the local community has not been documented in teaching materials. Therefore, a PjBL-
based Atlas of Pteridophyta integrated with local wisdom was developed that does not only
present scientific information and is reinforced by local wisdom narratives in the form of
local names of plants and traditional uses obtained through interviews with local
communities. Assessment of the project was carried out using an authentic assessment
rubric that included aspects of: (1) accuracy of specimen identification, (2) completeness
of scientific and local information collected, (3) technical skills in herbarium preservation
and presentation, and (4) students' ability to present project results.

Design Stage

The design stage is the initial design and creation of the Pteridophyta Atlas based
on the results of data collection at the define stage. The design process begins with sorting
visual and descriptive documentation of ferns from exploration. The photos were then
selected and adjusted with data from community interviews, such as the use of S.
wildenovii as a medicine for shortness of breath and C. latebrosa as a plant fertilizer (Sari
et al., 2016). The information is then integrated into the description of each specimen in
the atlas, so that students not only learn the biological aspects, but also the meaning and
cultural value of the plant.

The atlas was designed using the Canva application and organized into three main
sections: opening, core, and closing (Kusuma et al., 2018). The opening section contains
the cover page, preface, instructions for use, table of contents, and list of images. The core
component contains introductory material about Pteridophyta, an image gallery of
specimens that have been utilized by the community, and a project activity sheet for
making Pteridophyta dry herbarium. In this project, learners are invited to collect fern
specimens from the surrounding environment, dry and preserve the plants, perform
identification with the help of an atlas, and compile herbarium data sheets that include
scientific names, local names, morphological characteristics, habitats, and traditional uses.
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Through this activity, learners practice science process skills such as observing the shape
of leaves and stems, classifying based on reproductive structures, measuring leaf length or
plant height, and communicating and summarizing their findings in a project report. Each
stage of the project directly trains basic science process skills, namely observation,
classification, measurement, inference, and scientific communication. The concluding
section of the atlas includes a bibliography and glossary of terms to strengthen learners'
understanding of the scientific and local terms used.

il
A Petunjuk Atlas

)31

PENDIDIKAN BIOLOGiI

ATLAS

PTERIDOPHYTA

UNIVERSITAS NEGERI
SURABAYA

=

Salah satu keunikan dalam Atlas ini yaitu adanya kegiatan menggunakan model
pembelajaran PjBL (Project Based Learning) yang dapat melatihkan keterampilan
proses sains. PjBL adalah suatu pendekatan pembelajaran yang menekankan pada
proyek kolaboratif dan praktis sebagai cara utama untuk memahami konsep dan

4

mengembangkan keterampilan. Indikator keterampilan proses sains yang digunakan
adalah mengamati, mengklasifikasi, mengukur, memprediksi, mengomunikasikan, dan
menyimpulkan. Langkah P|BL diuraikan pada tahap berikut:

é Lets Science & Lets Check
=" Penentuan Pertanyaan Mendasar i

Y
L.

Penyusun
Afifah Mei Nuraini

Pembimbing
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Prof. Dr. Endang Susantini, M.Pd.
Dr. Novita Indah Kartika, S.Pd., M.Si.
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analisis  untuk  melatih  keterampilan
mengamati, mengomunikasikan, dan
mengklasifikasikan

"a Lets Plan

=/ Perencanaan Proyek

Berisi perintah untuk membuat judul,
rumusan masalah hingga prosedur
pembuatan proyek untuk melatih
keterampilan Memprediksi, Mengklasifikasi,
Mengukur dan Mengomunikasikan

¢ .;‘E} Lets Do

= Jadwal Pelaksanaan Proyek

Berisi instruksi membuat jadwal dengan
rincian tanggal, konsultasi, masukan guru,
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mengomunikasikan

untuk  mengukur
mengamati dan

Monitaring dan Kemajuan Proyek
Berisi intruksi monitoring kegiatan proyek
dan QR code yang berisi lembar monitoring
guru dan lembar kegiatan peserta didik
dalam rancangan pembuatan produk untuk
melatih keterampilan Komunikasi

Lets Task
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Berisi data  hasil pengamatan dan
pembuatan yang telah dilakukan, serta kolom
persiapan untuk presentasi hasil proyek
untuk melatih keterampilan Mengomunikasi
dan Menyimpulkan

Lets Try
#. Evaluasi proses dan hasil proyek.

Evaluasi proses dan hasil proyek. untuk
melatih keterampilan Menyimpulkan

(a) (b)

Figure 2. Part of the Pteridophyta Atlas based on PjBL integrated with local wisdom: a) Atlas Cover; b)
Atlas User Guide

The cover presented in Figure 2a exemplifies a professional and visually arresting
design for the Pteridophyta Atlas. It masterfully integrates detailed botanical illustrations
of regionally significant fern species within a harmonious and aesthetically balanced
layout. Employing a natural palette dominated by verdant greens complemented by earthy
tones, alongside clear and elegant typography, the cover instantly conveys the atlas's
scientific authority while evoking a profound connection to the local environment. Subtly
embedded motifs or symbols thoughtfully reflect the integration of local wisdom,
reinforcing the project's cultural grounding. Beyond its immediate visual appeal, this
professionally executed cover serves as a powerful first point of engagement, effectively
communicating the atlas's purpose and its foundation in Project-based Learning (PjBL).
The overall design projects an image of credibility, rich informational value, and strong
contextual relevance to place-based education.

Complementing the cover, Figure 2b showcases the professionally designed User
Guide section, distinguished by its exceptional clarity and usability. It features a clean,
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systematic layout incorporating intuitive navigation elements such as step-by-step
instructions, supportive visuals, and easily recognizable icons. This meticulous design
guides educators and learners alike in maximizing the atlas's potential within PjBL
activities. A well-defined information hierarchy utilizing headings, subheadings, bullet
points, and explanatory graphics ensures rapid accessibility and comprehension of the
guide's content. Crucially, this section forms the vital bridge between the atlas's rich
scientific content, the active learning principles of PjBL, and the embedded local wisdom.
It provides a practical framework for users to translate the atlas's resources into tangible,
locally relevant projects. The guide's professional structure and pedagogical design
significantly enhance the overall educational value of the atlas, transforming it from a mere
reference into an effective, self-contained learning tool.

. =~ ] 4
h‘j‘ ~ ‘ - .
Polypo sida = ’ LET'S PLAN -

Buatlah rencana pembuatan herbarium kering Pteridophyta dan tentukan dengan
Jjelas siapa yang akan bertanggung jawab untuk setiap tahapan proyek serta periksa
tugas masing-masing dengan cermat.

’ Ayo Memprediksi!
Berdasarkan infermasi yang telah kalian pelajari dan analisis sebelumnya, buatlah:
1Judul: Tentukan judul proyek yang relevan dan menarik sesuai dengan tema
pembuatan herbarium kering tumbuhan paku.
2.Rumusan Pertanyaan: Susunlah rumusan pertanyaan yang menjadi fokus utama
proyek kalian. Gunakan pertanyaan yang jelas dan relevan dengan tema proyek.
Contohnya,  ‘Bagaimana  cara membuat  herbarium  kering  yang
mendakumentasikan keanekaragaman tumbuhan paku di lingkungan sekitar?"
3.Tujuan Proyek: Jelaskan tujuan yang ingin kalian capai melalui pembuatan
herbarium kering ini. Tuliskan tujuan proyek kalian dengan lengkap dan terstruktur.

?5:9 Ayo Mengklasifikasit
Rancangan Proyek: Buatlah daftar alat dan bahan yang diperlukan untuk kegiatan
eksplorasi, identifikasi, dan p | kan spi berdasarkan karakteristiknya,

serta untuk mendeskripsikan ciri morfologi dan proses pembuatan herbarium kering.
Contohnya, gunting, kertas herbarium, kamera, penggaris, dan Atlas Pteridophyta.

0 Ayo Mengukur!
Saat melakukan eksplorasi dan identifikasi, ukur beberapa bagian penting spesimen,
seperti panjang dan lebar daun (frond), diameter rimpang, serta jarak antar sorus
menggunakan penggaris atau jangka sorong. Pastikan semua pengukuran dicatat
dengan satuan yang konsisten (mm atau cm) agar mempermudah proses klasifikasi.

g\j Ayo Mengomunikasikan!
Langkah berikutnya adalah menyusun prosedur kerja. Prosedur ini harus:
IMenjelaskan langkah-langkah kegiatan secara rinci dan sistematis, mulai dari
penentuan lokasi spesimen hingga pembuatan herbarium.
2.Memastikan setiap tahapan proyek dapat dilakukan dengan efisien dan sesuai

% Atlas tujusn.

Pteridophyta 3.Contohnya, *1) Pilih lokasi pengumpulan spesimen, 2) Mendeskripsikan ciri
morfologi setiap spesimen, 3) Keringkan spesimen menggunakan teknik yang telah
dipelajari

(c) (d)

Figure 3. Part of the Pteridophyta Atlas based on PjBL integrated with local wisdom: c) Images of plants
utilized by the local community; d) Project that trains science process skills

Atlas is a learning media dominated by complete visual images accompanied by
concise instructions and descriptions. This media is very effective in being used as an
independent learning resource or teacher companion in classical learning, because it
presents information systematically, concretely, and is easy to understand (Kusuma et al.,
2018). According to Permatasari (2018), the use of atlases makes it easier for students to
remember and understand the material because it is able to visualize abstract concepts in
real terms, such as the shape of plant morphology, habitat, and reproductive structure. In
addition, atlases are considered fun by students because they present attractive colors and
an arrangement of information that is not boring (Putri et al., 2021). Putri & Wulandari
(2020) and Biswas et al (2025) added that the advantages of atlas media lie in the
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practicality of presentation, simplicity of format, and visual appeal that can arouse interest
in learning.

In the context of learning, atlases can be used as a tool in plant identification
activities, for example when students are asked to match real specimens of ferns with
pictures and descriptions of their morphology in the atlas. This trains observation and
classification skills. In addition, learners can record the habitat of origin and utilization of
plants based on the data in the atlas, which hones the skills of classifying information and
drawing conclusions (inference). By filling in the project activity sheets in the atlas,
learners also get used to recording data, measuring leaf length, comparing species with
each other, and communicating observations in writing - all of which are part of science
process skills. Therefore, this atlas is not only a medium of information, but also a means
of direct practice to train the scientific thinking process contextually

Development Stage

The develop phase is the product development phase of Atlas Pteridophyta which
is then validated by experts. Validation was carried out by three validators: two expert
lecturers from the UNESA Biology Education Masters Study Program who have expertise
in the field of biology and ethnobotany learning media development, and one high school
biology teacher who assessed the readability and ease of use of the atlas in the classroom.
The validation process used a validation sheet instrument that covered three main aspects:
(1) the quality of the media display, (2) the integration of the content with the PjBL model
and local wisdom, and (3) the connection of the material with the indicators of science
process skills. The summary of the validation results can be seen in Figure 4

4,05

4
3,95
3,9
3,85 . . .
3,8

Systematics

Average Score

Atlas of Design of the  Title: Atlas Instructions of the.
. ; for Using the Image Presentation -
Pteridophyta Pteridophyta of Pteridonh m - £ th Bibliography
Display Atlas Cover Pteridophytes teridophyta  (Illustration) of the
Atlas Pteridophyta
Atlas
4 4 4 3,87 4 3,87 3,87

Figure 4. Graph of the Validation Results of the Pteridophyta Atlas Media Based on PjBL Integrated with
Local Wisdom

Figure 3 is a graph of the validation results of the project-based Atlas of Pteridophyta
integrated with local wisdom. Based on the graph, it can be seen that three main aspects,
namely the appearance of the atlas, the cover design, and the title of the atlas obtained a
perfect score of 4.00, indicating a “very good” assessment from the validator. The image
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and illustration aspects also obtained a maximum score of 4.00, indicating that the
visualization in the atlas is considered interesting, informative, and supports the
understanding of the material. Meanwhile, aspects of instructions for use, systematic
presentation, and bibliography scored 3.87, which is still included in the “very good”
category, although lower than other aspects. These scores indicate a decent validation of
the Atlas as a learning medium that highlights its effectiveness and suitability for
educational purposes. A more detailed description can be seen in Figure 3, which shows
the assessment indicators per section.

Table 3. Expert validation results of the Pteridophyta Atlas based on PjBL integrated with local wisdom of
the Tahura R. Soerjo community to train science process skills
Indicator Average Category
Atlas of Pteridophyta Display

1) Visually appealing 4 Very valid
2) Good color variation 4 Very valid
3) Easy to use 4 Very valid
4) Easy-to-read letters 4 Very valid
Average Presentation Display 4 Very valid
Design of the Pteridophyta Atlas Cover
1) Attractive cover 4 Very valid
2) Relevant images 4 Very valid
3) Font size as appropriate 4 Very valid
4) The combination of colors and illustrations is good. 4 Very valid
Average Presentation Cover Design 4 Very valid
Title: Atlas of Pteridophytes
1) According to the material 4 Very valid
2) Representing the contents of the atlas 4 Very valid
3) Brief, concise, clear 4 Very valid
4) Easy to read 4 Very valid
Average Presentation Title 4 Very valid
Instructions for Using the Pteridophyta Atlas

1) Instructions are included 4 Very valid
2) Easy to understand 3,5 Very valid
3) Clear and concise sentences 4 Very valid
4) Procedures according to activities 4 Very valid
Instructions for Using the Average Presentation 3,87 Very valid

Image (Illustration)
1) Attractive illustration 4 Very valid
2) Clear illustration 4 Very valid
3) Hlustration according to the main topic 4 Very valid
4) The illustration contains meaning or significance 4 Very valid
Image (Illustration) Average Presentation 4 Very valid

Systematics of the Presentation of the Pteridophyta Atlas

1) The atlas is arranged in order (information, questions, activities, 4 Very valid

practice, exercises)
2) Activities in the atlas are systematically organized (from 4 Very valid

fundamental questions to project evaluation)
3) The components in the atlas are interconnected. 4 Very valid
4) Atlas has a feature that connects the PJBL model with process 35 Very valid
skills.
Systematics of Average Presentation Delivery 3,87 Very valid
Bibliography

1) Writing according to the correct rules 4 Very valid
2) Using at least 10 references 4 Very valid
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Indicator Average Category

3) According to the citation used 4 Very valid

4) Consistent in writing 3,5 Very valid

Average Presentation Bibliography 3,87 Very valid
Overall Average Media Atlas Pteridophyta 3,95 Very valid

Overall validity score The Pteridophtyta Atlas received an average presentation
feasibility score of 3.95, which falls into the Very Valid category, indicating that this atlas
meets good quality standards as a learning resource and is suitable for implementation in
the teaching and learning process. This satisfactory validation result provides confidence
that the atlas can be an innovative solution to help students understand the concept of
Pteridophtyta more easily. Based on the research conducted by Muwaffaqoh & Pratiwi
(2018), the developed atlas is very helpful in understanding the morphology of plants in
the school environment. With very high scores in all aspects, the Pteridophyta Atlas has
great potential to be used as an effective learning resource in project-based Biology
education.

Furthermore, the high validity score obtained indicates that the project-based
Pteridophyta Atlas integrated with local wisdom has successfully combined modern
visualization with a strong pedagogical approach, creating an interactive, engaging, and
contextually relevant learning media. Although the atlas overall received the category of
"very valid,” the validation results indicate that the atlas "can be used with revisions,"
which suggests that there are minor aspects that need to be improved to achieve optimal
quality. This is in line with Warsita (2019) opinion, which states that the development of
educational products is a repetitive process and requires continuous revisions to achieve
optimal quality. Based on the validator's feedback, the three main revisions are: (1) usage
instructions, which were initially less operational and needed clarification to be easily
understood by teachers and students; (2) the addition of conservation status information on
fern specimens, so that students understand the importance of biodiversity preservation;
and (3) strengthening scientific citations that support the local wisdom section, to enhance
the validity of the traditional information presented in the atlas.

The validation process of the project-based Atlas Pteridophtyta is also conducted to
assess the quality and suitability of this media in supporting project-based learning. The
validation process was carried out by providing the product, and the instrument used was
a validation questionnaire consisting of 6 aspects, namely Determination of fundamental
questions, Project planning, Project implementation schedule, Teacher monitoring and
project progress, Project reporting, presentation, and publication, as well as Process and
project outcome evaluation. The highest score on the instrument is 4 "Very Good" and the
lowest score is 1 "Very Poor".

Table 4. Expert validation results for the Project Based Learning (PjBL) based Pteridophyta Atlas

Indicator Average Category
Determination of fundamental questions
1) Atlas contains questions related to projects in daily life. 3,5 Very valid
Project planning
1) The project implementation procedure is clearly written. 4 Very valid
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Indicator Average Category
Project implementation schedule
1) Atlas provides a timeline activity sheet 4 Very valid
Monitoring the progress and development of the project
1) The atlas contains the process of project work and guidance. 4 Very valid
Reports, presentations, and project publications
1) Atlas guides students in the preparation and presentation of 4 Very valid
reports.
Evaluation of the project process and results
1) Atlas provides evaluation questions to assess students' 4 Very valid
knowledge.
Overall average of the Project Based Learning Atlas Pteridophyta 3,92 Very valid
content

Based on Table 4, the results of the analysis of the aspects of project planning,
schedule preparation, monitoring, reporting, and evaluation get an average score of 4
which is included in the very valid category. This shows that Atlas Pteridophtyta has met
the eligibility standards as a learning resource in project-based learning (PjBL). However,
the aspect of determining the fundamental question scored 3.5, slightly lower than the other
aspects. This indicates that although the atlas has provided relevant questions, the
guestions have not fully aroused learners' curiosity or stimulated their critical thinking on
real problems in the surrounding environment. To overcome this, improvements were
made by providing questions that were more open, challenging, and directly related to local
issues, such as “How do local people use ferns in traditional medicine, and what impact
does this have on the conservation of these species?”. Overall, the validation obtained
indicates that the PjBL-based Atlas of Pteridophtyta is a very valid and feasible media for
use in learning, especially in the fern herbarium making project. This is in line with the
research by Sari et al (2020), which states that the PjBL-based learning media developed
falls into the very valid category with an average score of 3.59 from expert validators.

Learning with the PJBL model allows students to be active in every stage of the
project, from identifying ferns, collecting specimens, processing them into herbariums, to
analyzing and presenting the results. PjBL provides a learning experience based on
exploration and research, thereby enhancing students' process skills, including observation,
classification, and communication of research results. In the context of the herbarium
project, the PJBL model has proven to be more effective compared to the Direct
Instructions (DI) method. Research by Natasya et al (2025) shows that students who use
PjBL in herbarium creation have a higher accuracy level in identifying and describing
specimens compared to students who learn using DI. This is supported by research by
Jalinus et al (2017) which sexplains that PjBL allows students to manage information
independently, collaborate in groups, and systematically design and evaluate products.
Furthermore, they are also more aware of the importance of conservation and biodiversity
sustainability, as this project encourages direct exploration of specimens in the surrounding
environment.

Learning with the PjBL Model allows students to be active in the entire project
process, from identifying ferns, collecting specimens, to presenting the results. PjBL
encourages science process skills such as observation, classification, and communication,
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and can be tailored to the different needs of students through role distribution and step-by-
step work guidelines (Pirdaus, 2024). In the herbarium project, PjBL helps students
overcome identification difficulties by directly comparing field specimens and references
in an atlas. Research by Natasya et al (2025) shows that students who use PjBL in
herbarium creation have a higher accuracy level in identifying and describing specimens
compared to students who learn using DI. This is supported by research by Jalinus et al
(2017), which explains that PjBL allows students to manage information independently,
collaborate in groups, and systematically design and evaluate products. Additionally, they
are also more aware of the importance of conservation and biodiversity sustainability, as
this project encourages direct exploration of specimens in the surrounding environment.

Furthermore, the validation results of the PjBL-based Pteridophyta Atlas indicate
that this media has a very good level of validity in training students' science process skKills.
Based on the validation questionnaire covering six main aspects, the analysis results show
that the Atlas Pteridophtyta is effective in facilitating students to observe, classify,
measure, predict, communicate, and conclude, which are basic science process skills in
biology learning.

Table 5. Expert validation results of the Pteridophyta Atlas based on PjBL integrated with the local
wisdom of the Tahura R. Soerjo community to train Science Process Skills

Indicator Average Category

Atlas Pteridophtyta reflects observation indicators.
1) Encouraging students to use their senses to obtain information 3,5 Very valid
2) Encouraging students to observe the morphological characteristics of 4 Very valid

Pteridophyta
Indicator Observing Average Presentation 3,75 Very valid
Atlas Pteridophtyta reflects indicators for classification
1) Encouraging the recording of observation results 4 Very valid
2) Encouraging the search for differences and similarities in the 3,5 Very valid
characteristics of Pteridophyta

3) Encouraging the identification of Pteridophyta classification 4 Very valid
Indicator Classifying Average Presentation 3,83 Very valid

Atlas Pteridophtyta reflects the indicator measuring
1) Encouraging the selection of appropriate measurement units 3,5 Very valid
2) Encouraging the use of measuring instruments in observations 3,5 Very valid
Indicator Measuring Average Presentation 3,5 Very valid

Atlas Pteridophtyta reflects predictive indicators.
1) Encouraging students to predict the results of observations 4 Very valid
2) Encouraging students to express possibilities before they are observed 4 Very valid
Indicator Predicts Average Presentation 4 Very valid
Atlas Pteridophtyta reflects indicators of communication
1) Encouraging the presentation of observations on Pteridophyta 4 Very valid
2) Encourage consultation with the teacher to overcome obstacles 4 Very valid
Indicator Communicating Average Presentation 4 Very valid
Atlas Pteridophtyta reflects the concluding indicators.
1) Encouraging students to draw conclusions and evaluate the results of 4 Very valid
their observations
Overall Average Atlas of Pteridophyta for Training Science Process 3,85 Very valid
Skills
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Project-based learning (PjBL) in the creation of a dry herbarium of Pteridophyta
aims to train students' science process skills, such as observation, classification, prediction,
measurement, conclusion, and communication. One of the instruments used in this project
is the Pteridophtyta Atlas, which has been validated to measure the extent to which it can
support those skills. Based on the validation results in Tabele 5, it shows that the PjBL-
based Pteridophyta Atlas has a very good level of validity in training science process skills,
with an average score of 3.85. All indicators of science process skills received a "Very
Valid" category, with a minimum score of 3.5. This atlas is effectively used in project
activities, such as observing the morphology of ferns, measuring specimen sizes,
classifying based on morphological characteristics, and compiling and presenting
observation reports. Visualization of local specimens, complete with scientific names,
local names, conservation status, and narratives of local wisdom, makes learning more
concrete and contextual. Research by Amanda et al (2023) shows that project-based
methods have been proven to significantly enhance science process skills. This model
helps students understand concepts through direct experience, enhances active
participation in learning, and develops skills in observing, classifying, predicting, and
concluding. In line with the research conducted by Ginting et al (2024), PjBL has also
been proven to make students more active, creative, capable of working together in groups,
building knowledge individually, and effectively developing science process skills.

The Atlas of Pteridophyta not only presents information about various types of
ferns but is also equipped with various interactive features that support project-based
learning in a more structured and engaging manner. Features such as Let's Science, Let's
Plan, Let's Task, Let's Check, and Let's Try are designed to gradually and systematically
train scientific process skills. For example, when collecting fern plant specimens, students
can use Let's Science as a guide to observe morphology, record the shape and texture of
leaves, the shape and position of sori, and growth patterns, thereby training their
observation and scientific recording skills. In the project planning stage, the Let’s Plan
feature helps students outline work steps, determine tools and materials, and set activity
schedules, which trains skills in communicating, classifying, and predicting. During the
process, Let’s Check provides activity monitoring, while Let’s Taste encourages students
to communicate their findings. At the end of the project, the Let’s Try feature guides
students to analyze the process and results of their findings, as well as draw conclusions
from what they have done. These features are also designed to be flexible and adaptive, so
they can be tailored to the different needs of students. For example, students with a visual
inclination can focus more on using illustrations and observation templates, while
kinesthetic students can be active in the collection and creation of herbariums.

The Pteridophyta atlas based on PjBL integrated with the local wisdom of the
Tahura R. Soerjo community has several advantages that support contextual and
meaningful biology learning. First, this atlas presents data on the diversity and utilization
of ferns visually, accompanied by detailed images and morphological descriptions. This
makes it easier for students to perform identification, classification, and observation. These
skills are important considering that many students still have difficulty observing objects
accurately (Angelia et al., 2022). Second, the atlas serves as a practical supplement and a
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confirmation medium during identification, for example, when the original specimens are
difficult to find or distinguish. In the learning practice, teachers can guide students to
observe ferns around the school or urban forests, then match them with images and
information in the atlas for verification of their types and uses. This has proven to be
effective, as demonstrated by Wahyudi et al (2024) who reported an increase in the average
scores of students after using the atlas as teaching material. The third advantage is the
integration with the PjBL model, which encourages the strengthening of science process
skills through herbarium-making projects, such as observing, measuring, documenting,
and concluding field findings. The uniqueness of this atlas lies in its integration with the
local wisdom of the Tahura R. Soerjo community. This integration enhances the relevance
of learning because students not only study biological concepts but also relate them to local
life and culture, thereby fostering ecological awareness and a sense of ownership towards
the surrounding environment (Maduriana & Gata, 2021). This is in line with the views of
Sahtoni et al (2017) and Widarti et al (2020) that PjBL empowers students to acquire
knowledge through real experiences.

Dissimination Stage

The PjBL-based Atlas of Pteridophyta learning media integrated with local wisdom
is planned to be disseminated through digital platforms to expand user utilization and
access. One of the main dissemination strategies is to share the atlas in digital format
through Google Drive, the link of which will be shared through various social media such
as TikTok, Instagram, and other learning platforms. This approach was chosen because it
can reach a wider audience quickly, flexibly and without geographical limitations. This
strategy allows a solution to the independent utilization of learning media by teachers and
learners from various regions.

CONCLUSION

Based on the research results, a project-based Pteridophyta Atlas integrated with
the local wisdom of the Tahura R. Soerjo community has been developed and validated.
The validation results show that this atlas has a very high level of validity, with an overall
average score of 3.95 (Very Valid category). Validity in the PjBL model aspect received a
score of 3.92, while the aspect of science process skills reached a score of 3.85, indicating
that this atlas is effective in training students’ science process skills. Overall, this atlas is
deemed feasible and has the potential to serve as an innovative learning medium that not
only strengthens students’ understanding of the diversity of Pteridophyta but also
encourages project-based scientific exploration and awareness of biological conservation
and local culture. However, since the research is still limited to the expert validation stage,
further studies are needed to test the effectiveness of the atlas in real implementation across
various educational units. Future development of the atlas could include the addition of
supporting features, such as evaluative quizzes, field exploration videos, and reflective
worksheets to enhance student engagement. Additionally, there is a need to raise teachers'
awareness about the importance of project-based learning, as well as to strengthen the
collaboration between teachers and students in using the atlas optimally.
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