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design was used the ADDIE model (Analysis, Design, Development, Implementation
and Evaluation).The results of the development in the form of teaching modules that
have three sub-topics namely 1) levels of biodiversity (genes, species, and ecosystems);

Corresponding Author:
Author Name*:
Luthfiana Nurtamara

Emai‘l*: . 2) species diversity of exotic fruit flora of South KalimfZlan and 3) Biodiversity
lué?f1ana.nurtarmra-\@u]m.ac.m conservation efforts. The Teaching Module has complete components consisting of
DOL:

general information, core @pments and attachments. Validity and feasibility tests
involved 3 experts (biology teachers with more than 5 years of teaching experience) and
10 students from SMAN 7 Banjafiflasin. Data analysis was done descriptively from
validity and feasibility test data. The results showed that the developed product is
feasible to use in the learning process of biodiversity of E phase students in class X with
excellent and very valid categories.

Keywords:

Exotic Fruit Plants, South Kalimantan, STEM-PJBL, Teaching Module

© 2023 The Authors. This open
access article is distributed under a

ECC-BY License)

Phone*: +62 089677652054

1) The general information consists of the identity of the
module authors, initial competence, Pancasila learner

Introduction
The latest curriculum in Indonesia, named

Merdeka Curriculum, has three new teaching tools
which include teaching modules, learning objective
flows and Pancasila learner profile strengthening
projects (Anggraena, Felicia, et al., 2022; Fitri etal., 2022).
Teaching modules are used as learning planning
documents with components onsisting of at least
learning objectives, learning steps and assessments
needed in one unit/topic based on the learffhg
objectives flow (Kemendikbud-Ristekdikti, 2022). The
components of the full version Teaching Module include

How to Cite:

profile, facilities and infrastructure, target learners and
the learning model used; 2) The main components
include: learning objectives, assessment, meaningful
understanding, triggering questions, learning activities,
reflection of learners and educators, and 3) The
@ltachments include: Learner Worksheets (LKPD),
enrichment and remedial, reading materials for
educators and learners, glossaries and bibliography
(Anggraena, Ginanto, et al., 2022).
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The Biology subject in Senior High School has
also changed in the Merdeka Curriculum in the Learning
Qutcomes which are divided into Phase E and Phase F.
The subject of Biology in the Merdeka Curriculum is
defined as the study of the phenomena of life and living
things which include the structure of physiology,
morphology, living space, as well as their origin and
distribution (Kemdikbud-Ristekdikti, 2022). Biological
Sciences are needed for Indonesia to maintain
biodiversity, ecosystem sustainability, the well-being of
humans and other organisms as well as their
populations, also the sustainability of biological
resources which owned by Indonesia (Kemdikbud-
Ristekdikti, 2022).

This research aim to learn about biodiversity is
focused on plants because people tend to ignore plants,
even though plants are important in the sustainability of
life in the world, which hy the term 'Plant Blindness'
has emerged (Amprazis et al., 2021; Brownlee etal., 2023;
By etal, 2022; Pedrera et al., 2023). Plant biodiversity,
Indonesia ranks fifth in the world with more than 38,000
species (55% endemic) (Gunawan etal., 2019). Therefore,
it is necessary to aware students about recognizing and
protecting the plants around them to prevent plant
blindness in Indonesia's younger generation.

Biology is a subject that is appropriate to be
integrated with local potential, local wisdom and
culture, one of them is on the topic of Biodiversity
(Adinugraha & Ratmaputri, 2020; Ningrat et al., 2024).
The development of a contextual learning material
through exploring lo@fpotential such as biodiversity
needs to be conducted as a learning resource for students
in high school that is in accordance with geographical,
ethnographic, and regional characteristics (Sukirno et
al., 2020). The learning of biodiversity has the same goal
as conservation learning so it should be given to
students (Navarro-Perez & Tidball, 2012). Learning
based on local potential of plants can be implemented
through making teaching modules, but in fact teachers
have not made and integrated local potential in their
teaching module (Mellawen et al., 2024). Based on the
literature study also shows that textbooks from
Campbell, Mason, Morris and Open contain more
animal images than plants (Brownlee et al., 2023).

Based on the results of interviews with Biology
teachers at SMAN 4 Banjarmasin, SMAN 7 Banjarmasin
and SMAN 12 Banjarmasin showed that Biology
textbooks and teaching materials have not provided
specific mateffl local potential on biodiversity in South
Kalimantan. The development of teaching materials in
the form of biology teaching modules on Flora
biodiversity in South Kalimantan is very necessary to
introducefffhe potential and conservation efforts to
students. The results of interviews with students, many
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of students do not know and utilize the exotic fruits of
South Kalimantan.

Soh Kalimantan as place for this research has
a diversity of local fruit species consisting of the genus
Artocarpus with a number of 15 species, Mangifera with a
number of 13 species, Garcinia and Baccaurea with a
number of 12 species and Durio with a number of 7
species (Budiharta & Meijaard, 2017). The diversity of
South Kalimantan Exotic Fruit Plant Species has the
potential to be used as material for the learning process
of biodiversity at the high school level. The teaching
material of South Kalimantan Exotic Fruit Plant Species
Diversity is imfemented through the STEM-PjBL
learning model. Project-based learning has a positive
impact on students' learning of biodiversity(Kendall et
al., 2021).

STEM-PJBL is a learning model that involves
learners in groups to complete projects, prepare project
reports and present their project reports to their
classmates (Baran et al, 2021). Science clas{g)
implemented with STEM-PjBL can encourage learners to
think creatively, solve problems, search for answers, and
complete practical products during the class project
(Chen & Lin, 2019). Indonesian teachers can improve the
quality of science learning for Generation Z with one of
the alternatives with a STEM approach to train 21st
century skills (Ichsan et al., 2023). The STEM-PjBL model
provides good cognitive learning outcomes for learners
from the EEbject activities that have been carried out
(Maulana et al., 2023; Nurtamara et al., 2023).

Based on the literature review and the
preliminary study that has been carried out by the
researcher, then the objectives of the research conducted
are: 1) developing the product Teaching Module
Biodiversity of Exotic Fruits Plants §@South Kalimantan
based on STEM-PjBL and 2) testing the feasibility of the
product Teaching Module Biodiversity of Exotic Fruits
of South Kalimantan based on STEM-PjBL.

Method

The development of the Teachings Module on
Biodiversity of Exotic Fruits fpouth Kalimantan based
on STEM-PJBL was used the ADDIE development
model. The ADDIE development model has the
following stages: Analysis, Design, Development,
Implementation, and Evaluation (Fitri et al., 2022;
Indriani & Astuti, 2023; Nursamsu et al., 2023; Pakaya et
al., 2023; Rupa Basu, 2018; Setyaningsih et al., 2022). The
stages carried out in this research are to assess the
feasibility of the product, so the ADDIE stages udEffjare
analysis, design and development (Hasibuan et al.,
2023).

The analysis stage is the stage of the need
analysis of the development of teaching materials with
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the learning objectives, the characteristics of the material
and the characteristics of the students. The design stage
is designing Teaching Module products from the
preparation of material, determining the steps of the
appropriate learning model, designing diagnostic,
formative and sufffhative assessments and their
assessment rubrics. The development stage is the stage
of developing the teaching module, so that at this stage
there is already a draft teaching module. The draft
teaching module will be validated by practitioners from
SMAN 7 Banjarmasin, SMAN 4 Barffifmasin and SMAN
12 Banjarmasin with assessment criteria 91-100: very
good, 81-90: Good, 71-80: enough and less than 70:
lacking. The final development stage is used to test the
feasibility of teaching modules conducted by students
regarding the practicality of the teaching modules that
have been developed. Assessment of the feasibility of
teaching modules by students using an assessment
rubric from the aspects of display, presentation of
material and product benefits. The validity criteria for
the feasibility test are as follows:

80.1-100% = very valid

60.1 - 80% = Valid

40.1- 60% = Enough Valid

20.1- 40 % = Lack of validity

0-20%  =Not Valid

(Husna etal., 2021)

Data obtained from expert validators and
learners (readability) were analyzed using descriptive
quantitative techniques (Husnadi et al, 2024). The
expert validators and learners (readability) in the
development phase to made product validity criterion
and decision of the teaching module in the development
teaching module (Setyaningsih et al., 2022). Testing and
revision process were important, so that the product
already meets the criteria for a good product, is
empirically tested and there are no more mistakes
(Cahyadi, 2019).

Result and Discussion
A. Teaching Module Product Development

The Teaching Module for Biology of Flora
Biodiversity (ExotiffFruits) in South Kalimantan based
on STEM-PBL is prepared based on the in merdeka
curriculum and the local potential of gene diversity,
species and ecosystems in the South Kalimantan area.
The teaching module was developed from observations
and biodiversity inventories conducted by researchers.
Researchers found ecosystem diversity in the form of
swamp land, rivers, rice fields and peatlands. the species
diversity of local fruit species, namely Cempedak
(Arfocarpus  integer  Thunb.); Langsat (Lansium
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domesticum); Ig¥Bakin/Lai (Durio kutejensis (Hassk.)
Becc); Kapul (Baccaurea macrocarpa (Miq.) Mull. Arg);
rambai (Baccaurea motleyana Mill.Arg.); Balangkasua
(Lepisanthes alata (Blume) Leenh.); Gandaria (Bouea
macrophylla Griff); Mundar (Garcinia forbesi King.);
Kasturi (Mangifera casturi Kosterm) and kuweni
(Mangifera odorata). South Kalimantan also has an ex-situ
conservation area, the Banua Botanical Garden as a
garden that conserve the diversity of local plants of
South Kalimantan.

Therefore, the Teaching Module developed has
anovelty value that is indispensable for learning biology
in high school. The novelty of the developed module is
the presence of biodiversity material with the diversity
of exotic fruit plant species in southern Kalimantan. It is
further suggested that the developed module can
empower the awareness of pres@§ling biodiversity in
the daily lives of students. The results of the
development of the Biology Teaching Module are
presented in Figure 1 to Figure 7.

¢ Kurikulum

@ % Merdeka

MODUL AJAR BIOLOGI

Konsep Keanekaragaman Hayati Flora (Buah Eksotis)
di Kalimantan Selatan
Bagi Peserta Didik Fase E Kelas X SMA/MA

Diswsun Oleh:

Dra. Hj. Noorhidayati, M_Si.
Dra. Hj Sri Amintarti, M.Si.
Luthfiana Nurtamara, S.Pd.. M.Pd.

AM STUDI AN BIOLOGI
FAKULTAS KEGURUAN DAN ILMU PENDIDIKAN
AS LA 1Y T

odat

Figure 2. Identity of the Te?ching Module




Jurnal Penelitian Pendidikan IPA (JPPIPA)

The module cover displays the title, a picture of
the fruit of an exotic plant in South Kalimantan, the
author's name and the institution. The module identity
consists of general information and specific information.
nmecific information contains initial competencies,
Pancasila learner profile, learning facilities and
infrastructure, target learners and the learning model
used, namely using the STEM-PJBL model.
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Figure 3. Core Components

The core component consists of learning
EB)comes (understanding and science process skills),
learning  objectives, meaningful understanding,
triggering questions, learning preparation, learning
activities, assessment, and learner and teacher reflection.
The learning objectives achieved in the teaching module
are that students are able to analyze diversity and
conduct science process skills to provide ideas,
suggestions or scientific arguments in solving
projects/ problems of the type of diversity of exotic fruit
plant species in South Kalimantan. Science process skills
are needed by learners to solve projects. Science process
skills are skills that consist of basic skills and integrated
skills(Beaumont-Walters & Soyibo, 2001; Brotherton &
Preece, 1995). In addition to learning objectives, the core
component also cfihins a learning plan using the
STEM-PjBL model. Project-based learnifgfjis required to
train the 21st century skills of the 6Cs: Character,
Creativity, Critical thinking, Citizenship,
Communication, and Collaboration (Leasa et al., 2023)
and the PjBL model is highly recommended for teachers
to use in science learning (Zulyusri et al., 2023). STEM-
PjBL learning can be used as a teaching model that trains
students' creative, collaborative, and communicative
thinking skills (Kurniahtunnisa et al., 2023). The steps in
the learning plan of STEM-PJBL are outlined in the
Learner Worksheet (LKPD).
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Figure 4. LKPD (Student Worksheets)

LKPD in the Teaching Module consists of three
topics namely Levels of Biodiversity of Living Things,
Species Diversity of South Kalimantan Exotic Fruit Flora
and Conservation Efforts of South Kalimantan Exotic
Fruit Flora. LKPD is prepared bdgpd on STEM-PJBL
learning steps which consist of reflection, research,
discovery, application, and communication (Laboy-
Rush, 2021). LKPD is used in learning process activities
according to the learning model used in order to
facilitate students and teachers to achieve learning
objectives (Novitha & Suhartini, 2023).

Figure 5. Teaching Materials
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Teaching materials adjust to LKPD, so they are
useful to help teachers and students find study
materials/literature to support learning activities. The
advantages of the teaching materials compiled are
contextual-based teaching materials by providing topics
of biodiversity from the gene, species and ecosystem
levels in South Kalimantan and its conservation efforts.
South Kalimantan has a special region, namely peatland
areas, which are not yet available in existing textbooks
at school. Teaching materials that are arranged
contextually based on field data from flora inventory
research results according to the lives of students can
help connect theoretical concepts with real situations
which ultimately involve students to solve problems
around them (Sukirno et al., 2020).
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attitudes. Formative assessment is assessed from the
LKPD that has been done with differentiated assessment
the results of projects carried out by students.
Summative assessment is given at the end of learning to
assess the achievement of learning objectives regarding
the level of biodiversity, species diversity of exotic fruit
flora in South Kalimantan and conservation efforts of
exotic fruit flora in South Kalimantanff})

Summative assessment emphasizes the
assessment of students' argumentation skills.
Argumentation skills in science education are very
important (Wang & Buck, 2016). The question exercises
presented in the module provide opportunities for
students to analyze cases related to biodiversity in South
Kalimantan and its conservation efforts, then ask
students to develop arguments that contain solutions to
the case analysis. Science learning in senior high school
can encourage students to use argumentation to solveill-
structured in science issue (Sadler & Donnelly, 2006).
Summative assessment that contains argumentation,
formative assessment in LKPD and diagnostic
assessment using rubric guidelines.

Figure 6. Teaching module assessment

The assessment in the Merdeka Curriculum uses
three assessments, namely diagnostic assessment,
formative assessment and summative assessment.
Diagnostic assessment is given to assess students'
learning preparedness in learning the topic of
biodiversity. Formative assessment is given to assess the
learning process by assessing knowledge, skills and
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Figure 7. Rubric of Assessment

The rubrics compiled include 1) diagnostic
assessment rubrics; 2) summative assessment rubrics
consisting of 10 questions with argumentation
assessment rubrics; 3) LKPD assessment rubrics, 4)
project assessment rubrics (Developing projects,
carrying out projects, products, project reports, and
communication), and 5) Pancasila learner profile
assessment rubrics. The assessment rubric ifjfrepared to
assess and evaluate the quality of students' performance
achievements as outlined in the form of criteria or
dimensions that will be graded from lack to excellent
(Anggraena, Ginanto, et al., 2022).




Jurnal Penelitian Pendidikan IPA (JPPIPA)

B. Feasibility Test for Teadljing Module

The feasibility test of teaching modules is
carried out by assessing teaching modules from experts.
Experts who assess biology teaching modules specialize
in the field of biology and teachers who have experience
teaching biology for five years or more, experts play a
role in assessing what is presented in the teaching
module (Cruz & Rivera, 2022). The expert evaluators of
the biology teaching module Biodiversity of Flora Exotic
Fruit Plants South Kalimantan consisted of 3 teachers
from SMAN 7 Banjarmasin, SMAN 12 Banjarmasin and
SMAN 4 Banjarmasin. One of the teachers is also a
facilitator of teacher activators (Namely Guru
Penggerak) in Banjarrf&fifin. The result of experts
assessment is presented in Table 1.

Table 1. Results of Expert Assessment of Teaching

January 2023, Volume 9 Issue 1, 1-8

Modules
Aspect Indicator Val. Val. Val
1 2 3
Identity of Completed 6 6 6
Teaching
Modul
Prior Prior competencies 3 3 3
competencies in accordance with
learning outcomes
Pancasila Contains the 3 3 3

Pancasila learner
profile according to
the Learning
QOutcomes and
outlines the

learner profile

objectives.
Facilities and Facilities are 3 3 3
infrastructure available and
for learning suitable
Learners' Learners' targets are 3 3 3
targets already varied

The learning
model

The learning model 3 3 3
used is appropriate
and fulfills the
needs of the
students.
Learning objectives 3 3 3
contain
understanding and
science process
skills
Meaningful 3 3 3
understand {{fis
available in
accordance with the
Learning Outcomes
Triggering 3 3 3
questions
available in
accordance with the
Learning Outcomes

Learning
objectives

Meaningful
understanding

Triggering
questions

Preparation
for learning

Learning
activities

Assessments

Learning
reflections

LKFPD

Reading
Materials

Glossary

Bibliography

Essential

Engaging,
meaningful
and
challenging

Relevant and
contextual

Continuous

Facilities are
available and
explained in detail
Learning activities
are available
consisting of
introduction, core
activities, closing;
leads to the
Pancasila learner
profile and learning
objectives; and
already refers to
learning to
differentiate.
There are three
assessments:
diagnostic,
formative and
summative
Learning reflections
available for
students and
teachers
LKPD are available
and complete

Teacher and learner
reading materials
are varied
The glossary is
complete
Bibliography that
includes more than
one
Concept
understanding of
each subject is
through
experiential and
interdisciplinary
learning.
Teaching modules
fulfill the principles
of interesting,
meaningful and
challenging
Teaching modules
fulfill the principles
of relevance and
contextualization
Teaching modules
tulfill the principle
of continuously

Total score

Percentage (%)

3

3

3

65/
66
98.4

Val: Validator
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Based on Table 1. The results of the validation /
assessment score from the expert fhow a value of 984
which means very good, so that the teaching module
product can be used for students. Based on the teaching
module validation form conducted by the expert, it
EEbws that the teaching module has all the complete
components of the general information component, core
components and attachments. Teaching modules have
also fulfilled the principles of teaching modules which
include essential, interesting and challenging, relevant
and contextual, and sustainable (Maulinda, 2022).

After  revising the  suggestions and
improvements in the Teaching module, the next step
was to conduct a feasibility test on a small group of 10
students at SMAN 7 BanjarmasfgggThe results of the
feasibility assessment by students are presented in Table
2.

Table 2. Small Group Feasibility Test Result

Aspect Score Criteria
Display 88.38 very valid
Material Presentation 81.91 very valid
benefits of usage 80.81 very valid

Based on table 2, it is known that the teaching
module feasibility test in sofflll groups has an average
score of 83.69, which means that the teaching module is
very valid and no revision is needed.fflhe validity value
of the teaching module indicates that the teaching
module is practical to use in learning biology using the
STEM-P|BL model. The practicality test is needed to
obtain clear information about the impressions and
possibilities that occur in learning using the developed
product (Dharmono et al., 2022). Further research that
can be done is to test the effectiveness of the Biology
Teaching Module of Flora Biodiversity (Exotic Fruit) in
South Kalimantan based on STEM-PjBL can be applied
in biology learning in class X SMA / MA. Modules that
have completed the development stage by obtaining
expert validation, further research is implemented irfffife
learning classroom setting (Cruz & Rivera, 2022). The
implementation of STEM-PjBL-based learning from the
module developed from this research is supposed to
provide a collaborative and cooperative classroom for
students in exploring plants. Collaborative and
cooperative learning is needed to motivate learners to
recognize plants and their functions, nurture plants,
cultivate plants, nf&fp the plants and identify plants to
increase students' understanding of the importance of
plants in the environment (Fanfovicovda & Prokop,
2011).
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Conclusion

The Teaching Module Biodiversity of Exotic
Fruits Plants of South Kalimantan based on STEM-PjBL
can be developed by exploring the potential of local
fruits in $Puth Kalimantan. The Teaching Module has
complete components consisting offgneral information,
core components and attachments. The results of expert
validation show an average value of 98.4% which means
E&:ry good, so the Teaching Module can be implemented.
[Ahe results of the feasibility test in small groups showed
an average value of 83.69 which means very valid. The
decision of this research showed that the Teaching
Module for Biology of Biodiversity Exotic Fruit Plants in
South Kalimantan based on STEM-PjBL is suitable for
use to determine its effectiveness in achieving biology
learning objectives in the Merdeka Curriculum for
further research.

Acknowledgments

Thanks are given to the biology teachers of SMAN 7
Banjarmasin, SMAN 4 Banjarmasin and SMAN 12
Banjarmasin for being willing to contribute assessment scores
to the teaching module. Thanks are also given to the students
of SMAN 7 Banjarmasin for being willing to contribute
assessment scores for the biology teaching module. Thanks are
also given to ULM Biology Education students who helped
inventory the diversity of exotic fruit plants species in South
Kalimantan.

Author Contributions

The first author contributed to the writing of
teaching modules, the inventory of exotic fruit flora
species diversity of South Kalimantan and journal
writing. The second author and the third author play a
role in plant experts and supervision of teaching
modules developed.

Funding
Thanks are given to Lambung Mangkurat University who
provided a resear nd with Dana Daftar Isian Pelaksanaan

Anggaran (DIPA) Nlimber: SP DIPA- 023.17.2.677518/2023.

gonﬂicts of Interest
The authors declare no conflict of interest.

References

Adinugraha, F., & Ratnaputri, A. (2020). Potensi
Penggunaan Modul Keanekaragaman Hayati
Dengan Pendekatan Kearifan Lokal Dan Budaya
Sebagai Alternatif Bahan Ajar Biologi SMA/MA.

Jurnal Pro-Life, 7(3), 225-236.
https: / /doi.org/ / /doi.org/10.33541/jpvolblss2p
p102

Amprazis, A, Papadopoulou, P., & Malandrakis, G.
(2021). Plant blindness and children’s recognition

4




Jurnal Penelitian Pendidikan I[PA (JPTIPA)

of plants as living things: a research in the primary
schools context. Journal of Biological Education, 55(2),
139-154.

https:/ /doi.org/10.1080/00219266.2019.1667406

Anggraena, Y., Felicia, N., G, D. E., Pratiwi, I., Utama, B.,
Alhapip, L., & Widiaswati, D. (2022). Kajian
Akademik:  Kurikulum  Untuk  Pemulihan
Pembelajaran. In Pusat Kurikulum dan Pembelajaran
Badan Standar, Kurikulum, dan Asesmen Pendidikan
Kementerian Pendidikan, Kebudayaan, Riset, dan
Teknologi.

Anggraena, Y., Ginanto, D., Felicia, N., Andriati, A.,
Alhapip, L., Iswoyo, S., Hatini, Y., & Mahardika, R.
L. (2022). Panduan Pembelajaran dan Asesmen:
Pendidikan Anak Usia Dini, Pendidikan Dasar dan
Menengah. In Kemendikbud-Ristekdikti.

Baran, M., Baran, M., Karakoyun, F, & Maskan, A.
(2021). The Influence of Project-Based STEM (PjbL-
STEM) Applications on the Development of 21st-
Century Skills. Journal of Turkish Science Education,
18(4), 798-815.
https:/ /doi.org/10.36681/ tused.2021.104

Beaumont-Walters, Y., & Soyibo, K. (2001). An analysis
of high school students” performance on five
integrated science process skills. Research in Science
and  Technological ~Education, 19(2), 133-145.
https:/ /doi.org/10.1080/02635140120087687

Brotherton, P. N., & Preece, P. F. W. (1995). Science
Process Skills: Their nature and interrelationships.
Research in Science & Technological Education, 13(1),
5-11. https:/ /doi.org/10.1080/0263514950130101

Brownlee, K., Parsley, K. M., & Sabel, J. L. (2023). An
analysis of plant awareness disparity within
introductory biology textbook images. Journal of
Biological Education, 57(2), 422-431.
https:/ /doi.org,/10.1080/00219266.2021.1920301

Budiharta, S., & Meijaard, E. (2017). State of Kalimantan
"sbiodiversity. In Development, Environment and the
People of Kalimantan. Indonesian Regional Science
Association (IRSA).
https:/ /www researchgate.net/ publication /3053
23095_State_of_Kalimantan %27s_biodiversity ?enr
ichld=rgreq-3ab57238a45d51bcaal8814f3fad7724-
XXXé&enrichSource=Y2927ZXJQYWdIOzMwNTM
yMzASNTtBUzozODMSNjOXNTUwMDY5NzZA
MTQ20DUINTUSNjc4NQ% 3D %3D&el=1_x_3&_
esc=publication

Cahyadi, R. A. H. (2019). Pengembangan Bahan Ajar
Berbasis ADDIE Model. Halaga: Islamic Education
Journal, 3(1), 35-43.
https:/ /doi.org/10.21070/ halaga.v3i1.2124

Chen, C, & Lin, J. (2019). A Practical Action Research
Study of the Impact of Maker-Centered STEM-
PiBL on a Rural Middle School in Taiwan.
International Journal of Science and Mathematics

January 2023, Volume 9 Issue 1, 1-8

Education, 17((Suppl 1)), 85-108.
https:/ /doi.org/https:/ / doi.org/10.1007 / s10763-
019-09961-8

Crugz, L. L. C, & Rivera, K. C. (2022). Development And
Validation Of Project-Based Module For Selected
Topics In Biology. International Journal —of
Educational Research & Social Sciences, 3(3), 1124~
1137.
https:/ /doi.org/https:/ /doi.org/10.51601 /jjersc.
v3i3.374

Dharmono, Mahrudin, & Irianti, R. (2022). Kelayakan
Buku Ilmiah Populer Tumbuhan Rawa Sebagai
Niche lkan Dalam Melatihkan Berpikir Kreatif
Mahasiswa Pendidikan Biologi. Prosiding Seminar
Nasional Lingkungan Lahan Basah, 7(April), 1-7.
https: / /snllb.ulm.ac.id/prosiding/index.php/snl
Ib-lit/ article/view /669

Fancovicova, ], & Prokop, P. (2011). Plants have a
chance: outdoor educational programmes alter
students” knowledge and attitudes towards plants.
Environmental Education Research, 17(4), 537-551.
https:/ /doi.org/10.1080,/13504622.2010.545874

Fitri, Z. N., Burhanuddin, & A, Y. A.S. (2022). Feasibility
of Teaching Module in Curriculum Merdeka
Integrated Green Chemistry to Improve Science
Process Skills and Student Learning Independence.
Journal of Classroom Action Research, 4(1), 1-6.
http:/ /eprints.unram.ac.id /44141 /2/JURNAL
ZELISA NUDIA FITRI %2812E021022%29.pdf

Gunawan, H., Sugiarti, Wardani, M., & Mindawati, N.
(2019). 100 Spesies Pohon Nusantara Target Knservasi
Ex Situ Taman Keanekaragaman Hayati. IPB Press.

Hasibuan, M. P., Sari, R. P, & Nasution, H. (2023).
Development of Students” Worksheet Based on
Inquiry Integrated STEM on Acid-Base Materials.
Jurnal Penelitian Pendidikan IPA, 9(1), 99-103.
https: / /doi.org/10.29303/jppipa.v9il.2118

Husna, N. A., Zaini, M., & Winarti, A. (2021). The
Validity of Biology Module for Senior High School
on Grade X in Even Semester Based on Critical
Thinking Skills. BIO-INOVED: [urnal Biologi-
Inovasi Pendidikan, 3(1), 28.
https:/ /doi.org/10.20527 /bino.v3i1.9918

Husnadi, M., Budiawanti, S., & Ekawati, E. Y. (2024).
Feasibility Analysis of Subject Specific Pedagogy
Physics Learning Module Based on Project Based
Learning Integrated with Merdeka Curriculum on
Alternative Energy Material. Jurnal Penelitian Dan
Pengembangan  Pendidikan,  10(2),  449-458.
https: / /doi.org/10.29303/jppipa.v10i2.3774

Ichsan, 1., Suharyat, Y., Santosa, T. A., & Satria, E. (2023).
Effectiveness of STEM-Based Learning in Teaching
21 st Century Skills in Generation Z Student in
Science Learning: A Meta-Analysis. Jurnal

8




Jurnal Penelitian Pendidikan I[PA (JPTIPA)

Penelitian ~ Pendidikan  IPA,  9(1), 150-166.
https:/ /doi.org/10.29303/jppipa.v9il.2517

Indriani, M., & Astuti, B. (2023). Development of E-
Module Problem Based Learning Using Expert
Validation. Atlantis Press, ASSEHR(743), 150-156.
https:/ /doi.org/10.2991/978-2-38476-034-3_18

Kemdikbud-Ristekdikti. (2022). Keputfusan Kepala Badan
Standar, Kurikulum Dan  Asesmen Pendidikan
Kemendikbud-Ristekdikti  Nomor — 033/H/Kr/2022
Tetang Perubahan Atas Keputusan Kepala Badan
Standar, Kurikulum, Dan Asesmen Pendidikan
Kementerian Pendidikan, Kebudayaan, Riset, Dan
Teknologi N.

Kemendikbud-Ristekdikti. (2022). Kepmen No 262
Tahun 2022 Tentang Pedoman Pelaksanaan

Kurikulum  Pemulihan  Pembelajaran.  In
Kementerian Pendidikan Kebudayaan Riset Dan
Teknologi Republik Indonesia.

https:/ /ditpsd. kemdikbud.go.id/upload/ fileman
ager/download/kurikulum-merdeka/Kepmen
No 262 Perubahan 56 Pedoman Pelaksanaan
Kurikulum Pemulihan Pembelajaran.pdf
Kendall, K. D., Davis, M. A., & Niemiller, M. L. (2021).
Addressing biodiversity naivety through
project-based learning using iNaturalist. Journal for
Nature Conservation, 64, 126070.
https:/ /doi.org/10.1016/j.jnc.2021.126070
Kurniahtunnisa, K., Anggraito, Y. U., Ridlo, S., &
Harahap, F. (2023). STEM-PjBL Learning: The
Impacts on Students’ Critical Thinking, Creative
Thinking, Communication, and Collaboration
Skills. Jurnal Penelitian Pendidikan IPA, 9(7), 5007 -
5015. https:/ /doi.org/10.29303/jppipa.v9i7.2985
Laboy-Rush, D. (2021). Integrated STEM education through
Project-Based Learning (pp. 2238-2242).
www.learning.com/imaginemars.
https:/ /doi.org/10.51272/ pmena.42.2020-381
Leasa, M., Papilaya, P. M., Batlolona, J. R., & Nuniary, S.

(2023).  Project-based  Learning:  Changing
Students” Scientific Thinking to Be Creative from
Waste Natural Materials. Jurnal  Penelitian
Pendidikan IPA, 9(1), 350-359.

https:/ /doi.org/10.29303/jppipa.v9il.2459
Maulana, R., Adlim, M., & Khaldun, L. (2023). Science
Process Skills and Science Learning Motivation in

Chemistry Learning with STEM  Student
Worksheets Through Floor Cleaning
Formulations. Jurnal Penelitian Pendidikan IPA,
9(10), 7810-7815.

https:/ /doi.org/10.29303/jppipa.v9il0.3254
Maulinda, U. (2022). Pengembangan Modul Ajar

Berbasis Kurikulum Merdeka. Tarbawi, 5(2), 130~

138.

https:/ /doi.org/https:/ /doi.org/10.51476 / tarba

wi.v5i2.392

January 2023, Volume 9 Issue 1, 1-8

Mellawen, Zannah, F., & Elhawwa, T. (2024). Students
and Teachers * Perception on the Development of
Local Wisdom Module to Increase Student
Learning Qutcome. Jurnal Penelitian Pendidikan
IPA, 10(2), 516-521.
https:/ /doi.org/10.29303/jppipa.v10i2.5063

Navarro-Perez, M., & Tidball, K. G. (2012). Challenges of
Biodiversity Education: A Review of Education
Strategies for Biodiversity Education. Infernational
Electronic Journal of Environmental Education, 2(1),
12-30.
https: / /files.eric.ed .gov/ fulltext/ EJ1057485.pdf

Ningrat, H. K, Ratnasari, D.,, & Muliadi, A. (2024).
Ethnoscience Knowledge of Science Teacher
Candidates at UIN Mataram. Jurnal Penelitian
Pendidikan IPA, 10(2), 870-878.
https: / /doi.org/10.29303/jppipa.v10i2.7128

Novitha, & Suhartini. (2023). Development of Problem-
Based Learning LKPD Based Local Potential of
Baros  Mangroves in  Biology  Subjects
Environmental Pollution Material. Jurnal Penelitian
Pendidikan IPA, 9(12), 10538-10545.
https:/ /doi.org/10.29303/jppipa.v9il12.5695

Nursamsu, N., Mahyuny, S. R., Nafaida, R., & Rezeqi, S.
(2023). Development of E-Book Based Instructional
Design PjBL Model Integrated Science Literacy To
Improve Critical Thinking Abilit. Jurnal Penelitian
Pendidikan IPA, 9(9), 6896-6903.
https: / /doi.org/10.29303/jppipa.v9i9.4948

Nurtamara, L., Ajizah, A, & Putra, A. P. (2023).
Implementasi Model Pembelajaran Stem-Pjbl Pada
Topik  Kultivasi  Mikroba Mata  Kuliah
Mikrobiologi Bagi Mahasiswa Pendidikan Biologi.
Gunung Djati Conference Series, 30(2023), 211-218.
https:/ / conferences.uinsgd.ac.id/index.php/gdcs
/article/view /1857

Pakaya, S. Y. C,, Dama, L., Hamidun, M. S., Nusantari,
E., Baderan, D. W. K, & Katili, A. S. (2023).
Development of Problem-Based Learning Modules
on Environmental Pollution Materials to Improve
Student Learning Outcomes. Jurnal Penelitian
Pendidikan IPA, 9(10y, 7803-7809.
https:/ /doi.org/10.29303 /jppipa.v9i10.4323

Pany, P., Meier, F. D., Diinser, B., Yanagida, T., Kiehn,
M., & Moller, A. (2022). Measuring Students” Plant
Awareness: A Prerequisite for Effective Botany
Education. Journal of Biological Education, 00(00), 1-
14.
https:/ /doi.org/10.1080,/00219266.2022.2159491

Pedrera, O., Ortega-Lasuen, U., Ruiz-Gonzilez, A., Diez,
J. R., & Barrutia, O. (2023). Branches of plant
blindness and their relationship with biodiversity
conceptualisation among secondary students.
Journal of Biological Education, 57(3), 566-591.

9




Jurnal Penelitian Pendidikan I[PA (JPTIPA)

https:/ /doi.org/10.1080/00219266.2021.1933133

Rupa Basu. (2018). Instructional Design Models: Benefits
and Challenges. UGC Approved Journal, 41(1), 31.
https:/ / www researchgate.net/ publication /3527
71683

Sadler, T. D., & Donnelly, L. A. (2006). Socioscientific
argumentation: The effects of content knowledge
and morality. International Journal of Science
Education, 28(12), 1463-1488.
https:/ /doi.org,/10.1080/09500690600708717

Setyaningsih, E., Agustina, P., Anif, S., Ahmad, C.N. C,
Sofyan, I, Saputra, A., Salleh, W.N. W, Shodiq, D.
E., Rahayu, S, & Hidayat, M. L. (2022). PBL-STEM
Module Feasibility Test for Pre-service Biology
Teachers. Indonesian Journal on Learning and
Advanced Education, 4(2), 118-127.
https:/ /doi.org/10.23917 /jjolae.v4i2.15980

Sukirno, Setyoko, & Indriaty. (2020). Pengembangan
Bahan Ajar Biologi SMA Kontektual Berbasis
Potensi Lokal Hutan Mangrove. BIOEDUSAINS:
Jurnal Pendidikan Biologi Dan Sains, 3(2), 208-216.
https:/ /doi.org/https:/ /doi.org/
10.31539/bioedusains.v3i2.1780

Wang, |., & Buck, G. A. (2016). Understanding a High
School Physics Teacher * s Pedagogical Content
Knowledge of Argumentation. Journal of Science
Teacher Education.
https:/ /doi.org/10.1007 /s10972-016-9476-1

Zulyusri, Z., Elfira, I, Lufri, L., & Santosa, T. A. (2023).
Literature Study: Utilization of the PjBL Model in
Science Education to Improve Creativity and
Critical Thinking Skills. Jurnal Penelitian Pendidikan
IPA, 9(1), 133-143.
https:/ /doi.org/10.29303/jppipa.v9il.2555

January 2023, Volume 9 Issue 1, 1-8




5882

ORIGINALITY REPORT

20, 18 12« 5«

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

Submitted to Universitas Mataram 50/
0

Student Paper

.

eprints.iain-surakarta.ac.id 2
Internet Source %

=

www.researchgate.net 1
0

Internet Source

e

Fateh Al Muhibbin, Muhammad Afif Amrulloh, 1 o
Yeni Lailatul Wahidah, Asti Fauziah, Dessy °
Sintari Daoed. "Educators' and Learners'

Responses to Optimising the Development of

Arabic Teaching Module Based on the

Merdeka Curriculum”, Arabiyatuna: Jurnal

Bahasa Arab, 2024

-~

Publication
aruda.kemdikbud.qgo.id
IgnternetSource g 1%
jurnal.fkip.unila.ac.id
H {nternetSourcep 1%
Hernawan Sulistyanto, Sofyan Anif, Sutama 1 o
0

Sutama, Sabar Narimo, Anam Sutopo,



Muhammad Izzul Hag, Gamal Abdul Nasir.
"Education Application Testing Perspective to
Empower Students' Higher Order Thinking
Skills Related to The Concept of Adaptive
Learning Media", Indonesian Journal on
Learning and Advanced Education (JOLAE),
2022

Publication

journal.staihubbulwathan.id

Internet Source

(K

n Astalini Astalini, Darmaji Darmaji, Dwi Agus <1 y
Kurniawan, Yulita Dwi Citra. "Investigating the ’
Need for the Development of Mathematics
Physics E-Modules for Students", Global
Journal of Information Technology: Emerging
Technologies, 2023
Publication
WWW.jppipa.unram.ac.id

Internet SJoEch)ep <1 %
discovery.researcher.life

InternetSourzzl <1 %

www.gmsdpe.com <1
Internet Source %
cheap-mgq.tripod.com

InternetEourceg p <1 %
journal.universitaspahlawan.ac.id

{nternet Source p <1 %



journal.amorfati.id
%nternet Source <1 %
jurnal.ut.ac.id
%nternet Source <1 %
Imam Suja'i. "Improving Teachers' Ability To <1 y
Develop Independent Curriculum Learning °
Assessment Through The Implementation Of
Academic Supervision at SMA Negeri 2
Tanggul Academic Year 2021/2022", Al Qalam:
Jurnal Ilmiah Keagamaan dan
Kemasyarakatan, 2023
Publication
ejournal.undiksha.ac.id
In.'!ernet Source <1 %
etheses.uin-malang.ac.id <1
Internet Source %
link.springer.com
Internet Src))urceg <1 %
radjapublika.com
InternJet g)urce <1 %
Weni Sartika, Sari Rahayu Rahman, M. Irfan. <1 y
0

"Empowering students' critical thinking skills
using problem-based learning", Inornatus:
Biology Education Journal, 2023

Publication




repository.ung.ac.id

Internet Source

<1%

Oktavianti Paulina, Togar Fernando
Manurung, Slamet Rifanjani. "IDENTIFIKASI
JENIS POHON PENGHASIL BUAH KONSUMSI
DI KAWASAN HUTAN TEMBAWANG DUSUN
SUAK DESA MANIS RAYA KECAMATAN SEPAUK
KABUPATEN SINTANG", JURNAL HUTAN
LESTARI, 2020

Publication

<1%

Sharifah Balkish Albar, Jane Elizabeth
Southcott. "Problem and project-based
learning through an Investigation lesson:
Significant gains in creative thinking
behaviour within the Australian Foundation
(preparatory) Classroom", Thinking Skills and
Creativity, 2021

Publication

<1%

Yuliana Olga Siba Sabon, Rivaldo Paul Telussa.
"ETHNOMATHEMATICS-BASED LEARNING
DESIGN OF MOUNTAINOUS PAPUA TO
INCREASE STUDENT ENGAGEMENT AND
CREATE MEANINGFUL LEARNING", Jurnal
Pendidikan Matematika (JUPITEK), 2024

Publication

<1%

journal.uii.ac.id

Internet Source

<1%




Chanthika Putri, Yuni Warty. "Development of
. . . . <l%
Static Fluid Practicum Modules in the
Independent Curriculum to Improve Student
Learning Outcomes", JURNAL PENDIDIKAN
MIPA, 2024
Publication
Hanif Juhar Noor, Masrukan Masrukan, <1 o
Nuriana Rachmani Dewi. "Analysis of °
Students’ Mathematical Communication Skills
In Review of Self-Efficacy In The Project-
Based Learning Model Using Project
Assessment"”, AlphaMath : Journal of
Mathematics Education, 2024
Publication
eprints.unm.ac.id
IntErnet Source <1 %
ipa-pasca.unpak.ac.id <1
Internet Source %
iep.ppj.unp.ac.id
{ntgnglsjojurce p <1 %
journal.unismuh.ac.id
{nternet Source <1 %
journal.unj.ac.id
-!nternet Source J <1 %
ublishup.uni-potsdam.de
IEternet Sourcep p <1 %




reposiony-upl.edu <1
e o <1y
xw\i(\?/r\:]\gléj;)cjrljernaI.assyfa.com <1 o
e ipl.com <1

Exclude quotes Off
Exclude bibliography On

Exclude matches

Off



5882

GRADEMARK REPORT

FINAL GRADE GENERAL COMMENTS

/0

PAGE 1

PAGE 2

PAGE 3

PAGE 4

PAGE 5

PAGE 6

PAGE 7

PAGE 8

PAGE 9

PAGE 10




