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Purpose of the study: This study aims to develop an ethnobotany-based e-
booklet of the Pandeglang community as a supplementary teaching material on
plant diversity material for grade X high school students.

Methodology: The method used is development research with the ADDIE
model, which in this stage is focused on the analysis stage. The analysis was
carried out on the concept of the material through concept maps from high
school and Campbell Biology books, basic competencies and indicators, and
medicinal plant data obtained through interviews and literature studies.

Main Findings: The results of the analysis show that there is a match between
the material between high school books and international reference books,
especially on Bryophyta, Pterydophyta, and Spermatophyta. In addition, 48
types of medicinal plants were obtained that are commonly used by the
Pandeglang community and are relevant to be included in the e-booklet.

Novelty/Originality of this study: The novelty of this study lies in the
integration of local ethnobotanical knowledge into digital learning media based
on e-booklets that are contextual and easily accessible.
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1. INTRODUCTION

The Southeast Asian region is known as one of the world's tropical biodiversity centers, including
Indonesia, which has a high wealth of flora [1]-[3]. In the Pandeglang region of Indonesia, which is one of the
regions with quite high flora biodiversity. This is in line with Sodhi et al. [4] in his research, stating that the
Pandeglang area of Banten province has quite high diversity, one of which is marked by the quite high diversity
of plants from the ginger family or zingiberaceae family.

In the context of biology learning, plant diversity is one of the important topics studied at the high
school level, especially class X. This material teaches students to recognize the classification, characteristics, and
benefits of various types of plants [5]-[8]. However, the approach used in delivering the material is often general
and has not directly linked the local potential of a particular region [9]-[11]. In fact, the application of locally-
based learning is very important to foster student awareness of the surrounding environment.

One approach that can be used to integrate local knowledge into biology learning is through
ethnobotany [12]-[14]. Ethnobotany is the scientific study of the relationship between humans and plants,
including local knowledge about the use of plants as medicine, food, dyes, building materials, and so on [15]-

Journal homepage: hitp://cahaya-ic.com/index.php/JOUABE


https://doi.org/10.37251/jouabe.v2i1.1989
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
mailto:enenurjanah@gmail.com

Jou. Acd. Bio. Ed ISSN: 3062-9705 a 59

[18]. The ethnobotanical approach not only enriches students' understanding of biology material, but also fosters
appreciation for local culture and the importance of environmental conservation [19]-[21].

Unfortunately, until now there are still limited teaching materials that integrate ethnobotanical concepts
into plant diversity material in secondary schools [22], [23]. Many textbooks still use examples of flora from
outside the local context of students, so that learning becomes less meaningful contextually [24]-[26]. In the
Pandeglang area, local community knowledge about plants is still rarely used as a source for formal biology
learning, even though its potential is very large to be developed as a contextual and relevant learning medium.

Several previous studies have shown that the integration of local knowledge in learning can improve
students' understanding and environmental awareness. For example, research by Pascual et al. [27] showed that
the use of ethnobotany-based learning resources in Malawi can strengthen cultural preservation and improve
student learning outcomes. Meanwhile, in Pandeglang also found that a local-based contextual approach
encourages active student involvement in science learning [28]-[30]. However, the development of systematic
and interesting learning media such as e-booklets is still very limited, especially those based on local community
ethnobotanical knowledge.

This study has novelty because it develops digital e-booklet media based on local ethnobotany from
Pandeglang as additional teaching materials for the topic of plant diversity. Unlike previous studies that only
identified the potential of local plants, this study produces digital learning products that can be easily accessed
through technological devices by students. This e-booklet not only presents scientific information about plants,
but also links it to local cultural values and relevant traditional practices, thereby increasing its contextual and
educational value.

The urgency of this study lies in the importance of equipping students with local knowledge that can
increase their love for the environment and local culture. The purpose of this study is to develop learning media
in the form of e-booklets based on ethnobotany from the Pandeglang area that can be used as additional teaching
materials in biology learning on the topic of plant diversity for grade X high school students. It is hoped that this
e-booklet can improve students' understanding, involvement and environmental awareness through a contextual
learning approach based on local wisdom.

2. RESEARCH METHOD
2.1. Types of Research

The type of research used in this study is development research. Development research is a type of
research that produces new products or improves existing products and has the effectiveness of a product [31],
[32]. So that development research is suitable for use in this study, namely conducting development so that it
produces a product in the form of an ethnobotany e-booklet of medicinal plants as a supporting media for
learning plant biodiversity material in class X of high school. The model used in this development research is the
ADDIE development model [33]. Researchers chose the ADDIE model because this model is simple and can be
carried out in stages or systematically to produce efficient and effective products. The stages of the ADDIE
model consist of Analysis (analyzing), Design, Development, Implementation, and Evaluation [34].

2.2. Research Location
This research was conducted at Madrasah Aliyah Mathla'ul Anwar Pusat Menes located on Jl.
Cimanying-Menes, Pandeglang district, Banten.

2.3. Research Development Procedures
The ADDIE model development research procedure consists of 5 stages, which can be seen in Figure 1

below:
Evaluation Ai’talysis Evaluation
Emplementatio%e[ Evaluation ]el Design J

Development

Evaluation Evaluation

Figure 1. Stages of the ADDIE model

2.3.1 Analysis Stage

The analysis stage is carried out by searching for literature reviews from relevant sources, both from
books and from research journals that have been conducted to strengthen the basis for development research
[35]. At this stage, researchers analyze the needs of students in terms of developing learning media and the

Enhancing Plant Diversity Learning with an Ethnobotany-Based E-Booklet: A Focus on the...(Ene Nurjanah)



60 a ISSN: 3062-9705

concept of its contents by conducting literature studies from journals or research that has been conducted and
exploring information about knowledge of medicinal plants from residents and conducting observations in the
surrounding environment to document medicinal plants [36]. It is known that the learning media used does not
yet contain the local potential of the region itself, for example in the material on plant biodiversity. Based on
these problems, there needs to be learning media that contains knowledge of local potential to support learning,
so that students gain contextual knowledge.

Analysis of medicinal plant data was carried out by collecting medicinal plant data from community
interviews and previous research as well as from plant books. Interviews were conducted with 12 informants.
The community who became informants had the criteria of being 45 years old and having knowledge of
medicinal plants used in everyday life. The contents of the e-booklet are adjusted to the results of the analysis of
the concept of the material being studied and basic competencies.

2.3.2. Design Phase

The design stage begins with the researcher designing a learning design or a media that is in accordance
with what is being researched. At the design stage, the researcher designs appropriate learning media [37]. The
design stage of this e-booklet consists of the stage of compiling materials obtained from the results of interviews
and literature studies, collecting photos of medicinal plants, and media design. . The stage of compiling materials
is based on the results of interviews and literature studies on medicinal plants used by the community. The
material on medicinal plants includes local names, regional names which in this case are taken from the name of
the Sunda region, taxonomy, plant morphology, parts used as medicine, benefits, and how to use plants as
medicine.

2.3.3. Development Phase

In the development stage, researchers developed previously designed media in the form of an
ethnobotany e-booklet of medicinal plants [38]. The learning media that has been produced in the form of an e-
booklet will be validated by experts or validators consisting of media experts, material experts, and biology
teachers. The e-booklet that has been validated and received input will be revised according to input from the
validators to produce a better e-booklet. After the revision, the next stage is the implementation stage. The
validation instrument contains several aspects that need to be assessed. This instrument is in the form of a Likert
scale from 1-5 for media validation, material validation, and biology teachers. This validation is to assess the
feasibility of the e-booklet media from several aspects. The following is a table of the media expert validation
instrument grid.

Table 1. Media Expert Validation Instrument Grid
No Assessed Aspects
1 Media appearance
2 Media content and purpose
3 Media language

Validation of material experts is carried out to assess the suitability of the material, so that it is suitable
for use. The aspects assessed are as follows.

Table 2. Material Expert Validation Grid
No  Aspects assessed
1 Plant morphology
2 Scientific name and taxonomy of plants
3 Benefits of plants
4 Parts of plants used as medicine

Next, validation by biology teachers is carried out to assess the feasibility of the material listed in the e-
booklet. The aspects assessed are listed in the following table.

Table 3. Biology Teacher Validation Grid
No Assessed Aspects

Coverage of material

Completeness of material

Updatedness of material

Presentation of material

Media display

Use of media

AN N B W=
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2.3.4. Implementation stage

In the implementation stage, the resulting product, namely the ethnobotany e-booklet, was tested on
grade X and XI MIPA students. This trial activity aims to determine the extent of the feasibility of the e-booklet
media. This trial stage was carried out by small group trials and large group trials using tests. At this stage,
students were also given a questionnaire for assessment responses, criticisms and suggestions for the e-booklet.

2.3.5. Evaluation Stage

Evaluation is the final stage of the ADDIE model. At this evaluation stage, the product analysis process
is carried out at the implementation stage to see whether there are any deficiencies or not [39]. This is done to
assess the feasibility of the product in the form of an e-booklet, whether it is suitable for use or not.

2.4. Research Instruments

Research instruments are tools that researchers use to collect data, measure phenomena, and analyze
data that are in accordance with the problems faced by the research subjects or samples. The form of the
instrument used depends on the type of research. This research uses instruments, namely questionnaire sheets,
interviews, and observations.

2.5. Data Analysis Techniques

Data collection techniques in this research are literature studies, observation, interviews and
documentation. Qualitative data were obtained from literature studies, interviews, observations, and
documentation. This data contains ethnobotany in the area where the research took place. In this case, the
researcher filtered the qualitative data obtained so that only important data would be taken. Meanwhile,
unimportant data will be discarded. Important data in this study are medicinal plant data which include plant
names, morphology, properties or uses, parts used, and how to use them as well as photos of plants.

The feasibility analysis of this e-booklet product was obtained from the results of a questionnaire given
to biology teachers and students. This questionnaire was given to test the feasibility of the medicinal plant
ethnobotany e-booklet. The following is the formula and percentage table used to determine the feasibility value
of the product produced, in this study, namely the medicinal plant ethnobotany e-booklet.

Mark:ntn] score obtained X 100%, (1)

MaXiMmUm SCore

Table 4. Media eligibility criteria
No Score in percent (%)  Eligibility Category

1 81-100 % Very Eligible

2 61-80% Eligible

3 41 -60 % Quite Eligible

4  21-40% Not Eligible

5 0-20% Very Uneligible

Student learning outcome data was obtained from the results of tests conducted before (pretest) and
after (posttest) learning. Analysis of learning outcome data in this study was calculated using the N-gain factor
formula, which is as follows:

. Spost—5Spre
N-gain == — —— Sore ...(2)
Description:

N-gain = increase in understanding

Spost = Final test score

Spre = Initial test score

Smaks = Maximum score

Table. 5 Interpretation of N-Gain scores
Score N-gain _ Category
0,7<g<1 High
03=g=0,7 Medium
0<g<0,3 Low

Based on the table above, if the N-gain score obtained is greater than 0.7 or less than 1, then the
student's learning outcomes are high and the use of e-booklets is effective for use. The N-Gain score is greater
than 0.3 or less than 0.7, then the student's learning outcomes are categorized as moderate, while if the N-Gain
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score is greater than O or less than 0.3, then the student's learning outcomes are categorized as low and the use of
e-booklets is less effective.

3.  RESULTS AND DISCUSSION

The results of this study produced a supplementary material product in the form of an ethnobotany-
based e-booklet in the Thailand region on plant biodiversity material. This e-booklet was developed by referring
to the ADDIE development model which consists of four stages, namely Analysis, Design, Development,
Implementation, and Evaluation. The research results obtained from this study are as follows:

3.1. Analysis

The analysis stage in the development of the e-booklet was carried out through three main focuses,
namely analysis of material concepts, basic competencies and indicators, and collection of medicinal plant data
through interviews and literature studies. The analysis of the material concept was carried out by compiling and
comparing concept maps from high school Biology books and Campbell's books. The results of the comparison
showed similarities in the material, especially on the topics of Bryophyta, Pterydophyta, and Spermatophyta and
their roles in life. Based on these similarities, the material in the e-booklet is focused on the role and benefits of
plants as medicine in the context of ethnobotany.

Furthermore, the analysis of basic competencies and indicators was carried out by referring to basic
competencies 3.8 and 4.8 in the senior high school Biology curriculum, which includes grouping plants based on
general characteristics and compiling observation reports. From the indicators contained in the senior high
school Biology book by Irnaningtyas, new, more contextual indicators were derived, such as identifying
medicinal plants based on morphological characteristics, explaining the habitat and uses of medicinal plants, and
compiling field observation reports on these plants.

The final analysis relates to the collection of medicinal plant data through direct interviews with the
Pandeglang community who have knowledge of medicinal plants. This interview revealed that local people
generally plant medicinal plants around their homes for personal use. In addition to interviews, a literature study
was conducted from journals and books to complete information on the morphology and utilization of these
plants. From the combined results of interviews and literature, data on 48 types of medicinal plants were
obtained which were then included in the e-booklet as the main content.

3.2. Design

The design of this e-booklet uses green nuances, which aims to make the e-booklet characterize plants
that are identical to the color green. The designed e-booklet consists of 71 pages, starting with the cover, booklet
identity page, foreword, table of contents, photo gallery, definition of ethnobotany, brief explanation of
medicinal plants, types of medicinal plants, quizzes, bibliography, and finally the author's profile page. The e-
booklet that has been compiled using the Canva application is then made in flip form using the Flip PDF
professional application, so that the appearance of the e-booklet becomes more attractive and lively because the
page display in flip form can be flipped like reading a physical book. As explained by Hoiroh and Isnawati
(2020) that Flip PDF professional is software that can change the form of a booklet into an electronic form, so
that each page of the booklet opens like a book.

3.3. Development

This development stage is carried out after the media in the form of an e-booklet has been designed. At
this stage, the media is validated by experts, namely media experts, material experts, and biology teachers. The
following are the results of the validation stage:

Media validation is conducted to assess aspects of media appearance, media content and purpose, and
media language. The results of this media validation determine the suitability of the media that has been created
for further use in the trial stage. The results of the media validation that have been conducted are as follows.

Table 6. Results of media expert validation

Aspects assessed Result value (%) Description
Show media 86,6 Very worthy
Content and purpose of media 76,6 Worthy
Language of media 80 Worthy
Average 81 Very worthy

Based on the media validation results table above, it can be seen that the results of the assessment of the
media display aspect obtained a value of 86.6% with a very feasible category, the content and purpose aspects of
the media obtained a value of 76.6% with a feasible category, and the language aspect of the media obtained a
value of 80% with a feasible category. The assessment results of the three aspects were averaged and obtained a
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value of 81% with a very feasible category. This means that the media that has been created is very feasible to be
used at the trial stage for students.

Validation of material experts assesses the content of the material contained in the e-booklet. This
validation determines the suitability of the material that has been prepared so that there is no misconception and
it is suitable for use. The validated material includes local names or regional names, plant taxonomy, plant
morphology, parts used as medicine, benefits or properties, and how to use medicinal plants. The value of the
material validation results is 90% with a very suitable category. The following are the results of the material
validation calculation:

Table 7. Material validation results

No Validated aspects Number of plants No revision needed  Need revision ~ Mark %
1 Plant morphology 48 48 0 100%
Scientific name and taxonomy 48 29 19 60%
of plants
3 Benefits of plants 48 48rdsdh 0 100%
4 Parts of plants used for medicine 48 48 0 100%
Average validity level 90%

Validation from biology teachers who are field experts was conducted to assess aspects of material
coverage, completeness of material, accuracy of material, timeliness of material, presentation of material, media
display, and use of language. The results of the biology teacher validation are shown in the following table.

Table 8. Results of Biology Teacher Validation
Aspects assessed Result value  Description
Coverage of material 100 Very worthy
Completeness of material 100
Updatedness of material 100
Presentation of material 100
Appearance of material 100
Use of media 100

Based on the table above, the assessment results by the biology teacher obtained a value of 100% with a
very feasible category, so it can be said that the material that has been designed in the form of an e-booklet is
suitable for use as a material supplement. Based on the validation results, there is a suggestion from the biology
teacher that this e-booklet should be made into a book and published.

3.4. Implementation
3.4.1. Small group trials

A small group trial was conducted on 18 students to determine the students' responses to the e-booklet
that had been developed and then revised again if the results were not suitable. In this trial, students were given a
response questionnaire containing 14 assessment aspects to be filled in and a comment column. Based on the
results of the students' responses, it was found that the e-booklet that was developed was interesting to read, the
design was good and aesthetic, the language was easy to understand, and it could increase motivation to learn
about medicinal plants because it was equipped with clear plant images and easy-to-understand explanations and
a display like a physical book also had animated sounds of open book pages. This made students enthusiastic
about reading the e-booklet.

From the results of the response, it was obtained that the value of each aspect had very good value
criteria with an average value of 90. Based on the results of these values, the e-booklet was not revised and was
very suitable for use. The results of the student response assessment aspects can be seen in the following table.

Table 9. Results of student assessment aspects

Assessment aspects Value Criteria
New knowledge Good
The material in the E-Booklet increases motivation to learn about medicinal plants 87 Very good

The material in the E-Booklet provides knowledge about morphology, taxonomy, and 93 Very good
benefits of plants

The material about medicinal plants in the E-Booklet is easy to understand 88 Very good
I am happy that the potential of my local/regional environment is used as a supplement 88 Very good
to the material on plant diversity (medicinal plants)

I am interested in learning about medicinal plants in my environment/region 83 Very good
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This E-Booklet makes me love plants and the surrounding environment 82 Very good
This E-Booklet provides knowledge about medicinal plants in my area 93 Very good
This E-Booklet can help me understand the material well 95 Very good
The appearance of this E-Booklet is interesting to me 94 Very good
The pictures/photos of medicinal plants in this E-Booklet are clear so that I can 92 Very good
recognize the appearance of the plant

After studying this E-Booklet, I became interested in seeing medicinal plants directly in =~ 82 Very good
the surrounding environment

After studying this E-Booklet, I learned the regional name (Sundanese) and scientific 93 Very good
name of medicinal plants in the surrounding environment

The language used is communicative and easy to understand 92 Very good
Average 90 Very good
3.4.2. Field Trial

Field trials were conducted on 36 students by giving them pretests and posttests to determine their
learning outcomes after using the e-booklet media. In addition to being given tests, students were also given a
response questionnaire to determine their responses after using the e-booklet media. Students filled out the
response questionnaire given directly after completing the posttest. This response questionnaire contained 14
assessment aspects. Based on the results of the students' responses, each aspect had very good value criteria with
an average value of 91. This shows that the e-booklet is very feasible to use and is able to attract students'
interest in medicinal plants. The following is a table of the results of the student response questionnaire
assessment.

Table. 10 aspects of student response assessment

Assessment aspects Mark Criteria
The material in the E-Booklet provides new knowledge 97 Very good
The material in the E-Booklet increases motivation to learn about the need for 89 Very good
medicine

The material in the E-Booklet provides knowledge about the morphology, taxonomy, 92 Very good
and benefits of plants

The material about medicinal plants in the E-Booklet is easy to understand 91 Very good
I am happy that the potential of my local/regional environment is used as a 88 Very good
supplement to the material on plant diversity (medicinal plants)

I am interested in learning about medicinal plants in my environment/region 86 Very good
This E-Booklet makes me love plants and the surrounding environment 93 Very good
This E-Booklet provides knowledge about medicinal plants in my area 90 Very good
This E-Booklet can help me understand the material well 95 Very good
The appearance of this E-Booklet is interesting to me 96 Very good
The pictures/photos of medicinal plants in this E-Booklet are clear so that I can Very good

recognize the appearance of the plant

After studying this E-Booklet, I became interested in seeing medicinal plants directly 86 Very good
in the surrounding environment

After studying this E-Booklet, I learned the regional name (Sundanese) and scientific 92 Very good
name of medicinal plants in the surrounding environment

The language used is communicative and easy to understand 93 Criteria
Average 91 Very good

Students worked on the pretest and posttest which were shared via a google form link. The pretest and
posttest contained questions about medicinal plants discussed in the e-booklet. There were twenty questions with
a working time of 40 minutes each before and after using the e-booklet. Data on the results of the pretest,
posttest, and N-Gain scores can be seen in the table below.

Table.11 Results of Students' Pretest, Posttest, and N-Gain Scores

Value Pretest Postest
Low value 25 25
Highest value 80 80
Standard deviation 14.80 14.80
Mean 54.44 54.44
Median 55 55
Mode 65 65
N-Gain 0.75 (high)
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Based on the table above, it is known that in the pretest results the lowest value is 25 and the highest
value is 80, the standard deviation calculation on the pretest value is 14.80, and the average value is 54.44. The
median value is 55 and the mode value or the value that is often obtained is 65. While the posttest results
obtained the lowest value is 65, the highest value is 100, and the standard deviation calculation is 10.12. The
average of the posttest value is 88.47, the median value is 87.5, and the value that is often obtained (mode) is
100. Furthermore, the N-Gain test was also carried out to determine the effectiveness of the e-booklet. The N-
Gain test value obtained is 0.75 with high criteria. The calculation of the N-Gain test can be seen on the
attachment page. Based on the results of the pretest, posttest, and N-Gain test values, it shows that there is an
increase in the test results of students before and after using the e-booklet and the e-booklet is effective and
feasible to be used as a supplement to the material.

3.5. Evaluation

The evaluation stage is carried out based on the results of the implementation stage whether there are
any deficiencies or not. The results of the implementation stage obtained student responses in the small group
trial obtained a score of 90 with very good criteria and student responses in the field trial obtained a score of 91
with very good criteria as well. This shows that students are very interested in the media that has been developed
because this e-booklet media has an attractive and aesthetic design, is easily accessible to students, and the
display of plant images is clearly visible with easy-to-understand explanations. In addition, the media developed
has a flip display so that it looks like a physical book that can be moved each page and is equipped with open
paper sound animation. Such a display makes students very enthusiastic and interested in using e-booklets.

The learning outcomes of students during the trial showed an improvement, as indicated by the increase
in pretest and posttest scores. Additionally, the results of the N-Gain test showed a value of 0.75, which falls
under the high criteria. In terms of the achievement of the Minimum Mastery Criteria, out of 36 students, 35
students met the Minimum Mastery Criteria, while only 1 student did not. This indicates that the developed
media can effectively improve student learning outcomes and is highly suitable for use as a supplementary
material on plant topics. These findings are consistent with previous research, which showed that the
development of e-booklet teaching media on plant material to enhance students' biology learning outcomes
resulted in an N-Gain value of 0.55 with moderate criteria, demonstrating its potential to improve learning
outcomes and its suitability as a teaching medium [40].

This e-booklet has several advantages that can attract students' interest, including that this e-booklet is
designed attractively and aesthetically, it is equipped with pictures of plants from the researcher's personal
documentation with easy-to-understand explanations and interactive quizzes that can be accessed via the linked
link. This quiz is in the form of a crossword puzzle game, so students don't get bored answering questions. In
addition, this e-booklet has a flip-shaped appearance so that it looks like a physical book that can be flipped and
is equipped with sound animation when students move the page to the next page and is easy to use or operate.
Several advantages of this e-booklet are very interesting for students to e-booklets and make it easier for students
to understand the material. In line with Carda and Reeby [41] who stated that e-booklets used in learning are
easy to use or use, easy to understand, attractive color presentation and clear images will encourage students to
be more enthusiastic and active in participating in learning.

In addition, the images in the e-booklet make it easier for students to understand the material so that the
material studied will be more meaningful in students' cognition. This is based on the results of student responses
who got a score of 90 in the limited test and 91 in the field trial with very good criteria, and the N-Gain value
obtained was high. These very good results were obtained because the material listed in the e-booklet is
contextual material, namely about medicinal plants that are used daily by the community and are often found by
students in the surrounding environment, so that students can easily understand and apply it well. Explains,
contextual material that is linked to the surrounding environment helps students to relate the knowledge gained
and apply it in everyday life.

Previous research has shown that digital media such as e-books, learning videos, and interactive
applications can improve student motivation and learning outcomes. A study by Tazhitova et al. [42]
demonstrated that the use of local culture-based media can increase student engagement and enhance the
relevance of the material. Furthermore, integrating local knowledge into science learning can strengthen
students' scientific literacy [43]. Therefore, this e-booklet reinforces these findings by highlighting local
ethnobotanical knowledge as the main content.

The novelty of this research is the integration of local communities community ethnobotanical
knowledge into an interactive e-booklet that is easily accessible to students through digital devices. Few studies
have developed learning media that combine local aspects with a concrete technological approach, particularly in
the form of an e-booklet that resembles a physical book and is equipped with animation features. This research
makes a new contribution to biology education by offering an alternative media that not only supports
understanding of the learning material but also preserves local wisdom through digital documentation. This is a
strategic step in supporting contextual learning that is relevant to students' daily lives.
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The implementation of this e-booklet has shown positive results through expert validation tests and
excellent student responses, as well as improved student learning outcomes with high N-Gain values. This media
has the potential to be widely implemented as supplementary teaching materials in schools, particularly on
biodiversity and plant utilization. However, this study still has several limitations. One of them is the limited
coverage of ethnobotanical content, which only represents one local community, so generalization to other
regions requires further study. Furthermore, the implementation of this media is highly dependent on the
availability of digital devices and adequate internet access, which may be a challenge in some areas. Therefore,
further development can consider cross-cultural content adaptations and offline versions of this e-booklet.

4. CONCLUSION

Based on the results of the research on the development of E-Booklets as supplementary teaching
material, it can be concluded that community ethnobotanical knowledge—particularly the use of 48 identified
medicinal plants—is still actively practiced and can be passed on to the younger generation through
documentation in the form of an e-booklet. Developed using the ADDIE model (Analysis, Design, Development,
Implementation, and Evaluation), the resulting flip-top e-booklet features an attractive, animated design
resembling a physical book, complete with sound effects of page-turning, and is accessible via internet-
connected laptops or mobile devices. Validation results indicate that the e-booklet is highly suitable as
supplementary material, with scores of 81% from media experts, 90% from material experts, and 100% from
biology teachers. Student responses were also very positive, scoring 90 in a limited trial and 91 in field testing,
both categorized as very good. Furthermore, the N-Gain score of 0.75 with high criteria demonstrates that the e-
booklet significantly improves student learning outcomes. Therefore, it is highly suitable for use in biodiversity
learning. For future development, it is recommended that the content be expanded to include ethnobotanical
knowledge from diverse regions to reflect broader cultural diversity, and further studies should explore its
effectiveness across different learning modes (online and offline) and educational levels..

ACKNOWLEDGEMENTS
The researcher would like to thank all parties who have provided support in carrying out this research.

AUTHOR CONTRIBUTIONS

Conceptualization, E.N. and R.P.L.; Methodology, E.N.; Software, E.N.; Validation, E.N. and R.P.L.;
Formal Analysis, E.N.; Investigation, E.N.; Resources, R.P.L.; Data Curation, E.N.; Writing — Original Draft
Preparation, E.N.; Writing — Review & Editing, E.N. and R.P.L.; Visualization, E.N.; Supervision, R.P.L.;
Project Administration, R.P.L.; Funding Acquisition, R.P.L.

CONFLICTS OF INTEREST
The authors declare no conflict of interest.

USE OF ARTIFICIAL INTELLIGENCE (AI)-ASSISTED TECHNOLOGY
Not applicable.

REFERENCES

[1] K. von Rintelen, E. Arida, and C. Héuser, “A review of biodiversity-related issues and challenges in megadiverse
Indonesia and other Southeast Asian countries,” Res. Ideas Outcomes, vol. 3, Sep. 2017, doi: 10.3897/ri0.3.e20860.

[2] C. O. Webb, J. W. F. Slik, and T. Triono, “Biodiversity inventory and informatics in Southeast Asia,” Biodivers.
Conserv., vol. 19, no. 4, pp. 955-972, Apr. 2010, doi: 10.1007/s10531-010-9817-x.

[3] N. S. Sodhi, M. R. C. Posa, T. M. Lee, D. Bickford, L. P. Koh, and B. W. Brook, “The state and conservation of
Southeast Asian biodiversity,” Biodivers. Conserv., vol. 19, no. 2, pp. 317-328, Feb. 2010, doi: 10.1007/s10531-009-
9607-5.

[4] G. Windarsih et al., “Pragmatical utilization of beneng taro (Xanthosoma undipes) based on local knowledge of the
community of Mount Karang, Pandeglang, Indonesia,” Biodiversitas, vol. 24, no. 12, pp. 6415-6424, 2023, doi:
10.13057/biodiv/d241202.

[S] R.P. Lukodono and C. J. Lin, “Arm muscle activation performance analysis using machine learning algorithm in the
assembly system,” Int. J. Hum. Mov. Sport. Sci., vol. 11, no. 6, pp. 1297-1304, 2023, doi: 10.13189/saj.2023.110613.

[6] G. E. Uno, “Botanical literacy: what and how should students learn about plants?,” Am. J. Bot., vol. 96, no. 10, pp.
1753-1759, Oct. 2009, doi: 10.3732/ajb.0900025.

[71 N.R. Anggraeni, S. Sriyati, and Amprasto, “Making teaching materials by utilizing the Cibodas Botanical Garden in an
effort to improve plant literacy and classification skills of high school students,” J. Phys. Conf. Ser., vol. 1806, no. 1, p.
012154, Mar. 2021, doi: 10.1088/1742-6596/1806/1/012154.

[8] T. Ningsih, D. M. Yuwono, M. S. Sholehuddin, and A. W. B. Suharto, “The significant of e-assessment for indonesian
literacy with character education in pandemic era,” J. Soc. Stud. Educ. Res., vol. 12, no. 4, pp. 231-256, 2021.

Jou. Acd. Bio. Ed, Vol. 2, No. 1, June 2025: 58 - 68



Jou. Acd. Bio. Ed ISSN: 3062-9705 a 67

(]
[10]

[11]

[12]

[13]

[14]

[15]
[16]

[17]

(18]

[19]
[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

(28]

[29]
[30]

[31]

[32]

[33]

N. Tytova, “Digital literacy of future teachers in the realities of large-scale military aggression (Ukrainian experience),”
Futur. Educ., vol. 2, pp. 43-54, 2022, doi: 10.57125/fed/2022.10.11.33.

M. Valentini, C. Bernardini, A. Beretta, and G. Raiola, “Movement and language development as an early childhood
twin strategy: A systematic review,” Sport Mont, vol. 16, no. 3, pp. 107-112, 2018, doi: 10.26773/sm;.181019.

J. Chambers, R. Munro, J. Ross, and M. Wimmer, “Vernacular cinema, self-concept and the perceptual-conceptual
shift: exploring conversations between film education and developmental psychology,” Film Educ. J., vol. 6, no. 2,
2023, doi: 10.14324/ej.06.2.02.

R. O. Khastini, I. W. Wahyuni, I. Saraswati, A. Alimuddin, and P. Nuangchalerm, “Ethnobotanical study of medicinal
plants utilized by the Baduy tribe used as a learning resource,” JPBI (Jurnal Pendidik. Biol. Indones., vol. 5, no. 2, pp.
197-206, 2019, doi: 10.22219/jpbi.v5i2.7219.

D. P. Sari, S. Sriyati, and R. Solihat, “The development of ethnobotany based local wisdom learning materials to
improve environmental literacy and creative thinking skills,” in Proceedings of the 7th Mathematics, Science, and
Computer Science Education International Seminar, MSCEIS 2019, 2020. doi: 10.4108/eai.12-10-2019.2296334.

N. N. Musa, N. A. Hasmi, H. N. Ismail, and S. M. Noor, “Improving teaching and learning through integration of local
knowledge: a case study on biodiversity related subjects,” Int. J. Acad. Res. Bus. Soc. Sci., vol. 8, no. 1, 2018, doi:
10.6007/ijarbss/v8-11/3835.

S. Yin et al., “Ethnobotany, phytochemistry, pharmacology, and toxicology of the genus Datura (Solanaceae),” Nat.
Prod. Res., vol. 6, no. 2, pp. 1-16, Mar. 2025, doi: 10.1080/14786419.2025.2457598.

E. M. Kamande et al., “An ethnobotany and socio-demographic analysis of plant resources of Kieni Forest Block,
Kikuyu Escarpment, Kenya,” Sci. African, no. 79, p. 02830, Jul. 2025, doi: 10.1016/j.sciaf.2025.e02830.

B. F. de Santana, P. S. Santos-Neves, R. A. Voeks, and L. S. Funch, “Urban ethnobotany in local markets: A review of
socioeconomic and cultural aspects,” South African J. Bot., vol. 170, pp. 401-416, Jul. 2024, doi:
10.1016/j.sajb.2024.05.041.

S. Sharma, S. Kaul, and M. K. Dhar, “A systematic review on ethnobotany, phytochemistry and pharmacology of
Dioscorea bulbifera L. (Dioscoreaceae),” South African J. Bot., vol. 170, pp. 367-393, Jul. 2024, doi:
10.1016/j.sajb.2024.05.014.

R. Rajapaksha et al., “Living with giant ferns: an ethnobotanical investigation of scaly tree ferns (Cyatheaceae) in a
global context,” South African J. Bot., vol. 175, no. 1, pp. 453-469, Dec. 2024, doi: 10.1016/j.sajb.2024.10.037.

A. Inta et al., “Culinary and medicinal wonders of the wild: An ethnobotanical review of native herbs and spices in
Thailand,” Heliyon, vol. 11, no. 4, p. 42470, Feb. 2025, doi: 10.1016/j.heliyon.2025.e42470.

M. Asigbaase et al., “Ethnobotanical and ethnopharmacological survey of medicinal tree species used in the treatment
of diseases by forest-fringe communities of Southwestern Ghana,” Heliyon, vol. 10, no. 1, p. €23645, Jan. 2024, doi:
10.1016/j.heliyon.2023.e23645.

K. Abdul Waheed and T. Panneerselvam, “Adoption of virtual reality in secondary school education: extending the
diffusion of innovation theory,” Int. J. Educ. Manag., vol. 39, no. 4, pp. 937-953, Jun. 2025, doi: 10.1108/IJEM-07-
2024-0399.

S. Berti, V. Grazia, M. Vavassori, and L. Molinari, “Promoting active student participation in secondary schools with
the ASPIRE intervention,” Learn. Cult. Soc. Interact., vol. 53, no. 1, p. 100921, Aug. 2025, doi:
10.1016/j.1¢si.2025.100921.

S. M. Anselimus and A. A. Lazaro, “Teachers’ and students’ awareness in communicating science through outdoor
activities in Tanzanian rural community secondary schools,” Int. J. Educ. Res., vol. 132, p. 102639, 2025, doi:
10.1016/j.ijer.2025.102639.

S. Mehrotra, Y. S. Chee, and J. C. Ong, “Narrating professional development trajectories in the context of the Statecraft
X game-based learning curriculum,” Teach. Teach. Educ., vol. 38, pp. 12-21, Feb. 2014, doi:
10.1016/j.tate.2013.10.003.

K. Krappala, L. Kemppinen, and E. Kemppinen, “Achievers, explorers, wanderers, and intellectuals: Educational
interaction in a Minecraft open-world action-adventure game,” Comput. Educ. Open, vol. 6, p. 100172, Jun. 2024, doi:
10.1016/j.cac0.2024.100172.

V. Pascual and P. Orduna, “The intangible heritage in the historical and current cuisine: multidisciplinary didactic
proposal for the teaching and learning of culinary ethnobotany,” /nt. J. Gastron. Food Sci., vol. 21, p. 100241, Oct.
2020, doi: 10.1016/.1jgfs.2020.100241.

S. Sukmara, Suyanti, W. A. Adi, and A. Manaf, “Mineral analysis and its extraction process of ilmenite rocks in
titanium-rich cumulates from Pandeglang Banten Indonesia,” J. Mater. Res. Technol., vol. 17, no. July, pp. 3384-3393,
Mar. 2022, doi: 10.1016/j.jmrt.2022.02.005.

D. O. Manalu, Y. A. Kusumawati, and C. Tho, “Developing nusantara mobile application to support local tourism in
Indonesia,” Procedia Comput. Sci., vol. 227, no. 1, pp. 641-650, 2023, doi: 10.1016/j.procs.2023.10.568.

L. Meilana and Q. Fang, “Local knowledge-based study on the status of horseshoe crabs along the Indonesian coast,”
Reg. Stud. Mar. Sci., vol. 36, no. 1, p. 101252, Apr. 2020, doi: 10.1016/j.rsma.2020.101252.

H. Susanto, D. Setiawan, S. Mahanal, Z. Firdaus, and C. Tsany Kusmayadi, “Development and evaluation of e-comic
nervous system app to enhance self-directed student learning,” JPBI (Jurnal Pendidik. Biol. Indones., vol. 10, no. 1, pp.
143-153, 2024, doi: 10.22219/jpbi.v10i1.31451.

S. Rahayu, A. R. Hakim, P. D. Yuliana, and I. Ladamay, “Integrated thematic oriented ‘pop up book’ development on
thematic learning for lower grade elementary school,” Int. J. Elem. Educ., vol. 5, no. 4, p. 666, 2021, doi:
10.23887/ijee.v5i4.41096.

T. Trust and E. Pektas, “Using the ADDIE model and universal design for learning principles to develop an open online
course for teacher professional development,” J. Digit. Learn. Teach. Educ., vol. 34, no. 4, pp. 219-233, Oct. 2018,
doi: 10.1080/21532974.2018.1494521.

Enhancing Plant Diversity Learning with an Ethnobotany-Based E-Booklet: A Focus on the...(Ene Nurjanah)



68

O ISSN: 3062-9705

[34]
[35]
[36]
[37]

[38]

[39]

[40]
[41]

[42]

[43]

A. G. Spatioti, I. Kazanidis, and J. Pange, “A comparative study of the ADDIE instructional design model in distance
education,” Inf., vol. 13, no. 9, pp. 1-20, 2022, doi: 10.3390/info13090402.

A. Diniaty, “Development of chemistry learning videos in the industries,” Int. J. Chem. Educ. Res., 2021, doi:
10.20885/ijcer.vol5.iss1.art3.

A. Musa et al., “Antimicrobial activities of the extracts and secondary metabolites from Clausena genus — A review,”
Open Chem., vol. 20, no. 1, pp. 627-650, 2022, doi: 10.1515/chem-2022-0176.

A. Walker and T. Kettler, “Developing Critical Thinking Skills in High Ability Adolescents: Effects of a Debate and
Argument Analysis Curriculum,” Talent, vol. 10, no. 1, pp. 21-39, 2020, doi: 10.46893/talent.758473.

Y. O. Hunter-Johnson and R. B. Closson, “Learners’ educational orientation as a design tool for human resource
development professionals in law enforcement: A caribbean context,” Hum. Resour. Dev. Int., vol. 15, no. 2, pp. 193—
208, 2012, doi: 10.1080/13678868.2011.647462.

A. Ridwan, R. Renawati, S. R. Novita, and W. S. Salsabilah, “Teacher evaluation of islamic religious education
subjects as improving the quality of student learning at SDIT UMMI Bengkulu City,” J. Basic Educ. Res., vol. 5, no. 1,
pp. 1-10, 2024, doi: 10.37251/jber.v5i1.823.

N. Inayah and M. Rahayuningsih, “Development of e-booklet on ethnobotany-based diversity of living creatures in
Colo Village, Gunung Muria,” J. Biol. Educ., vol. 14, no. 1, pp. 18-26, 2025.

S. Carda and R. Reebye, “A practical booklet for ultrasound-guided botulinum toxin injections,” Toxicon, vol. 256, no.
1, p. 108287, Mar. 2025, doi: 10.1016/j.toxicon.2025.108287.

G. Tazhitova, D. Kurmanayeva, G. Zhalelova, N. Kassymbekova, Z. Shegenova, and S. Kadirsizova, “Impact of local
culture-based materials on the EFL communication skills of University Students in Kazakhstan,” Int. J. Soc. Cult.
Lang., vol. 13, no. 121-131, 2025, doi: 10.22034/ijsc1.2024.2043500.3750.

N. N. S. P. Verawati and W. Wahyudi, “Raising the issue of local wisdom in science learning and its impact on
increasing students’ scientific literacy,” Int. J. Ethnoscience Technol. Educ., vol. 1, no. 1, p. 42, Feb. 2024, doi:
10.33394/ijete.v1il.10881.

Jou. Acd. Bio. Ed, Vol. 2, No. 1, June 2025: 58 - 68



