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ABSTRACT

This research trains the students’ ethnomedicine literacy by using project-based learning and augmented reality
assistance and evaluating the learning effectiveness. The research method used was a non-randomized control
group pretest-posttest design, and a problem-based learning model was used as a control class. This research
evaluates students’ ethnomedicine literacy using descriptive statistical data analysis, n-gain scores, and ANCOVA
tests. The research results showed differences in ethnomedicine literacy with an ANCOVA significance value of
0.08 between the experimental and control classes. Both classes showed increased ethnomedicine literacy, but the
n-gain score for the experimental class was greater than that of the control class. Students’ ethnomedicine literacy
is higher in the experimental class because there are learning activities that empower ethnomedicine literacy, such
as students are trained to be broad-minded, have positive attitudes and behavior related to ethnomedicine studies,
working on simple manufacturing projects based on student research to get closer to the environment and society,
and using AR as a simulation for testing the antibacterial power of medicinal plants. This research concludes that
AR-assisted project-based ethnobotany learning is proven to be able to increase students’ ethnomedicine literacy.
This research can be helpful as a learning design reference to empower ethnomedicine or other literacy in biology.
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INTRODUCTION antibacterial characteristics. Learning on ethno-

medical topics is a complex matter that requires

Ethnomedicine is an important topic in
ethnobotany courses at the university level (Pie-
roni, 2006; Hiben et al., 2019). Ethnobotany lear-
ning examines the various uses of plants in local
communities, such as ethnomedicine, which is
related to certain plants as medicinal ingredients.
This topic trains students to study health practices
regarding traditional medicinal ingredients circu-
lating in local communities (Han & Ballis, 2007;
Rodrigues et al., 2020). Another thing studied in
ethnobotany is the scientific study of medicinal
plants, such as their secondary metabolites and
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good literacy.

Ethnomedicine literacy is a literacy pro-
cess in an ethnomedicine course. Ethnomedicine
includes knowledge about traditional medicine
(Sharma et al., 2022), health practices (Han &
Ballis, 2007), medication, and traditional body
health care (Arman et al., 2022). Ethnomedicine
literacy must also include various scientific stu-
dies of plants used by local communities. These
studies can include taxonomy, biochemistry, phy-
siology, histology, and microbiological aspects of
these plants (Gani et al., 2022, 2024; Hastuti et
al., 2018, 2019, 2022, 2023; Ristanti et al., 2020).
The scope of ethnomedicine is related to health
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sciences. Based on this information, ethnomedici-
ne literacy becomes part of health literacy. Health
literacy consists of cognitive and social skills to
determine individual motivation and ability to
access, understand, and use information to main-
tain health (Maindal et al., 2016; Rademakers et
al., 2020). Therefore, ethnomedicine literacy can
be formulated by referring to health literacy rela-
ted to local culture.

A preliminary study on undergraduate bio-
logy students majoring in Medan who had taken
ethnobotany courses showed that their ethno-
medicine literacy was still not optimal. The test
carried out from April to May 2023 shows that
the average ethnomedicine literacy of students is
63 or in the quite good category. The knowledge
aspect has the lowest score, 44.8 in the low cate-
gory, while the attitude and behavior aspects have
71.1 and 73 in the good category. Examples of
student answers with the lowest scores were re-
lated to the characteristics of infectious diseases.
Only 16 students answered that infectious dise-
ases start in pandemics, while 84 other students
answered that all infectious diseases have high
mortality rates and cause disabilities in humans.

Students’ low ethnomedicine literacy is
caused by their relatively low understanding of
information related to health and local wisdom.
Many students still have difficulty understan-
ding and using health-related information, even
though this information is essential as a basis for
making decisions (Avci et al., 2019). Apart from
that, some communities still have low health lite-
racy (Gatulyté et al., 2022).

Low ethnomedical literacy is fundamental
to overcome. Long-term problems with ethno-
medical literacy can have an impact on society.
If people have low ethnomedical literacy, vario-
us problems will occur in health and plant ma-
nagement. One case that can happen is the ex-
cessive harvesting of medicinal plants and the
general public’s lack of knowledge about medi-
cinal plants (Chauhan, 2020). Several communi-
ty groups in Indonesia have also forgotten their
culture of using plants as medicinal ingredients
(Gani et al., 2024). Low knowledge of medicinal
plants occurs among teenagers (Azis et al., 2020),
an important issue that needs to be studied more
deeply.

Low ethnomedical literacy is a challenge
in this era. Students’ misunderstanding of health
concepts and local wisdom can become a sustai-
nability problem when students apply this misun-
derstanding knowledge in their daily lives. One
way to solve this problem is education. Educati-
on is important for achieving sustainability goals
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and can empower individuals and communities
to make informed decisions (Erguvan, 2024). The
high school curriculum also did not teach stu-
dents about health issues in the 21st century, so
students do not have good health literacy (Jacque
et al., 2016). This problem is the cause of the low
literacy of university-level students. Therefore, it
is necessary to teach ethnomedicine literacy in
ethnobotany learning.

Literacy is a combination of several know-
ledge and skills that grow continuously. Literacy
is a reading process that includes knowledge, at-
titudes, and behavior in everyday life (Tomczyk,
2020; Tomczyk & Fedeli, 2022). Literacy deve-
lops from various high-level skills (Levie et al.,
2022). Literacy can be specifically related to the
content being developed. So, ethnomedicine li-
teracy needs to be measured and developed in
ethnobotany courses. Learning must be develo-
ped based on students’ knowledge, attitudes, and
behavior to have good ethnomedicine literacy.
Therefore, using appropriate learning models and
media for this course is very important.

Ethnobotany learning must use an ap-
propriate learning model. Ethnobotany learning
can be based on problems, projects, or case stu-
dies (Paniagua-Zambrana et al., 2018; Rodrigues
et al., 2020). This research uses project-based
learning as a learning model for medicinal plant
ethnobotany material. Project-based learning
that presents problems is very suitable for eth-
nobotany courses because students can analyze
authentic problems by conducting meaningful
investigations and developing products. Students
can also develop projects that can train ethnome-
dicine literacy.

Learning was developed based on a pro-
ject-based model by Failla (Capraro et al., 2016).
Learning is carried out based on the following
stages: (1) introduction of materials and projects,
(2) Ethnobotanical research and project design,
(3) Design of products made from medicinal
plants, (4) Finalization of products and designing
presentations, and (5) Presentation and final eva-
luation. Learning is carried out by analyzing di-
sease problems in Medan, researching medicinal
plants in the surrounding community, and pre-
paring simple and digital products. Augmented
reality (AR) was used in the project introduction
stage. Students used the AR to analyze the causes
of diarrhea by E. coli bacteria and a simulation of
the galangal rhizome antibacterial power test to
inhibit E. coli growth.

Biology learning requires the help of mo-
dern multimedia tools to visualize material such
as biochemistry (Haviz et al., 2024). One of the



702

modern multimedia that can be applied in eth-
nobotany courses is AR. Augmented reality is a
2D or 3D technology that helps authentically vir-
tualize objects based on specific codes (Safadel &
White, 2019). Augmented reality helps students
observe objects and has been proven to increase
students’ spatial understanding. The visualizati-
on of the plant’s antibacterial power inhibits the
growth of bacteria. Visualization shows the inhi-
bition zone of bacterial growth, which appears to
be a clear zone in the medium inoculated with
bacterial cultures that cause diarrhea. This helps
students understand the material because they do
not carry out trials directly in the lab.

This research is important to solve the
problems of student ethnomedicine literacy. The
problem solutions designed by the researcher are
to empower the students’ ethnomedicine literacy
into ethnobotany learning. Ethnomedicine litera-
cy empowerment is designed by integrating each
stage of project-based learning with ethnomedi-
cine literacy indicators. This research assesses all
ethnomedicine literacy aspects, such as knowled-
ge of disease, insight regarding medicinal plants,
and personal health care based on existing local
wisdom. This research aims to train students’
ethnomedicine literacy using augmented reality-
assisted projects-based learning. This research
analyzes the effectiveness of learning based on
pretests and posttests and the increase in students’
ethnomedicine literacy during one semester. This
research is helpful as an example of a learning
design that has various literacy-based learning
activities.

METHODS

This research implements the learning design
developed by researchers using the ASSURE model
(Smaldino et al., 2011). The designed learning has
been valid through expert evaluations such as biology
learning, biology learning media, and ethnobotany
experts (ethnobotany, ethnomedicine, and medici-
nal plants). The learning design has been declared
practical by field practitioners (lecturers who teach
ethnobotany courses). Learning has also been tria-
led on students who have taken ethnobotany courses
in 2023. The learning products designed are lesson
plans, augmented reality, handouts containing stu-
dent learning activities, PowerPoint, and assessment
instruments.

The population in this study consisted of
three ethnobotany courses or 95 students. Partici-
pants were taken from two classes of students (58
students). Participants were taken using a purpo-
sive sampling technique, and both classes must
have equal ability to be compared in the research.
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The equality of students’ abilities was measu-
red using a one-way ANOVA test based on their
grade’s average score. The results of the one-way
ANOVA test show a significance value of 0.789,
which means there is no significant difference in
students’ abilities from the two classes.

The research was carried out by applying a
learning design to the students taking an ethnobotany
course for one semester. The research was conducted
with a non-randomized control group pretest-posttest
design (Leedy & Ormrod, 2015). The control class
in this research is an ethnobotany lecture with a prob-
lem-based learning model because it is a conventional
model commonly used by lecturers and equivalent to
project-based learning. This stage will be carried out
on 29 students in the experimental class and 29 in the
control class. The student participation design is exp-
lained in Table 1.

Table 1. Student participation design

Class Treatment
Experimental O1 X1 O1
Control O1 X2 02

Notes:

The experimental class with an augmented reali-
ty-assisted project-based ethnobotany learning
The control class with problem-based learning
Ol1 is the ethnomedicine literacy pretest, and O2
is the ethnomedicine literacy posttest.

This research was measured using an
ethnomedicine literacy test that researchers de-
veloped. Indicators of ethnomedicine literacy
are (1) recognizing disease, (2) understanding the
medicinal plants, and (3) having sufficient local
wisdom information to manage personal health.
The ethnomedicine literacy test contains 27 ques-
tion items. Each indicator is measured using nine
question items with details of three knowledge
scale items, three attitude scale items, and three
behavior scale items. The instrument has been
trialed on 100 students. All items have passed the
validity test requirements with a value of a= 0.05
and passed the reliability test on each scale (kno-
wledge: 0.705; attitude: 0.825; behavior: 0.782).

Learning effectiveness was analyzed using
ethnomedicine literacy pretests and posttests.
Learning effectiveness was analyzed using n-gain
score and ANCOVA test (Suciati et al., 2023).
Ethnomedicine literacy pretest and posttest data
were analyzed using descriptive statistics for each
indicator and its aspects (knowledge, attitudes,
and behavior). Data were analyzed using mean
values based on ethnomedicine literacy total indi-
cators and aspects. The pretest and posttest data
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were also analyzed using the n-gain score to de-
termine the increase in students’ ethnomedicine
literacy in each aspect and each indicator. The n-
gain score data was compared to determine the
level of learning effectiveness in the experimental
and control classes.

The students’ pretest and posttest ethno-
medicine literacy data were also analyzed using
the ANCOVA test to determine the differences in
ethnomedicine literacy between the two classes.
The ANCOVA test is carried out with the pre-
requisites of homogeneity and normality tests,
which must be met to continue the hypothesis test
(ANCOVA). The ANCOVA test was conducted
by differentiating the ethnomedicine literacy
posttest score moderated by the pretest score as
a covariate. Next, data was analyzed on the per-
centage increase between students’ pretest and
posttest ethnomedicine literacy scores in both
classes to determine the increase in each.

Additional research data is in the form of
observations from observers regarding the AR-
assisted project-based ethnobotany learning pro-
cess of medicinal plants. The research used two
observers who were education graduates and had
received training before the research began. Each
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observer assesses the implementation of the lear-
ning and pays attention to students’ responses at
the lesson’s opening, core, and closing. Data from
the observer’s observations was analyzed qualita-
tively to clarify student responses to the learning
process that the lecturer had designed.

RESULTS AND DISCUSSION

The average of the ethnomedicine literacy
pretest and posttest scores are considered for each
indicator. These results were compared to see the
differences in pretest and posttest scores between
the experimental and control classes. The results
of the pretest for each indicator are explained in
Table 2, and the average posttest scores are exp-
lained in Table 3.

The students’ average posttest scores were
not much different, but the ethnomedicine litera-
cy posttest for the experimental class was higher,
with a difference of 4.98. Both classes showed an
increase in ethnomedicine literacy scores, sho-
wing that learning is running effectively. Next, an
n-gain score test was carried out to see the effecti-
veness score of each class.

Table 2. Pretest Scores of Students’ Ethnomedicine Literacy

Score
Aspect Indicator erim
P Experimental Control Class
Class
Recognizing diseases 56.32 56.32
Knowledge Understanding the study of medicinal plants 41.38 43.68
Having sufficient local wisdom information to man- 59 77 7011
age personal health
Motivation to seek information related to disease 76.09 75.86
: Motivation to seek information related to traditional
Attitude
medicinal plants 80.69 80.00
Motivation to seek help for traditional medicine 70.57 70.35
Studying the disease experienced 75.40 73.33
Behavior Using of medicinal plants 50.57 51.49
Having a healthy lifestyle 80.00 76.78
Mean 65.65 66.44
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Table 3. Postest Scores of Students’ Ethnomedicine Literacy

Score
Aspect Indicator .
Experimental Control Class
Class

Recognizing diseases 78.16 62.07
Knowledge Understanding the study of medicinal plants 80.46 50.57

Having sufficient local wisdom information to manage 86.21 7316

personal health

Motivation to seek information related to disease 75.40 78.62
Attitude quvanon to seek information related to traditional me- 80.46 81.84

dicinal plants

Motivation to seek help for traditional medicine 74.02 74.94

Studying the disease experienced 78.62 75.17
Behavior Using of medicinal plants 61.38 64.59

Having a healthy lifestyle 82.07 85.98
Mean 77.42 72.44

The n-gain test results are based on the value
of the ethnomedicine literacy indicator and aspect.
The n-gain test results were compared between the ex-
perimental and control classes. The results of compa-
ring n-gain values based on indicators are explained in
Figure 1, and the results of comparing n-gain values
based on aspects are explained in Figure 2.
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Figure 1. The Ethnomedicine Literacy N-Gain
Scores Comparison Based on Indicators

The highest n-gain score based on the
ethnomedicine literacy indicator in the experi-
mental class was the indicator “understanding
the study of medicinal plants” with a score of
0.11, while the control class had a score of 0.05,
both in the low category. The lowest n-gain score
in the experimental and control classes was pro-
ven to be the same, namely in the indicator “re
cognizing disease,” the experimental class had a
score of 0.05 while the control class had a score
of 0.02. The average increase in ethnomedicine

literacy for the experimental and control classes
is in the low category.
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Figure 2. The Ethnomedicine Literacy N-Gain
Scores Comparison Based on Indicators

The highest aspect of ethnomedicine literacy
scores is knowledge. Students’ knowledge increases
more specifically because of the insights gained du-
ring study. Students are trained to study ethnomedi-
cine material in every learning activity, from lesson
preparation to project implementation. There are
gaps in aspects of student knowledge between the
experimental class and the control class, but overall,
they are not much different. Therefore, an ANCOVA
test was conducted to see differences in ethnomedici-
ne literacy in each class.

The ANCOVA test was carried out to test
the difference between the ethnomedicine litera-
cy posttest scores of the experimental and control
classes, and the pretest scores of each class mode-
rated it. The results of the ANCOVA test can be
seen in Table 4.
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Table 4. ANCOVA Test Results
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No Test Type Test Results Conclusion
1  Prerequisite: Levene’s Ho- Sig: 0.552 Variance data homogeneous
mogeneity Test
2 Prerequisite: Kolmogorov- Sig: 0.200 Normal data distribution
Smirnov Normality Test
3 ANCOVA Sig: 0.08 There are differences between the ethnomedi-

cine literacy from experimental and control
classes.

The ANCOVA test result shows the diffe-
rence between the posttest scores of the experi-
mental and control classes. The difference bet-
ween the two classes is significant, but both are
increasing. Therefore, the improvement percenta-

ge test is carried out to obtain an improvement
score that can be compared between the pretest
and posttest classes. The increase in pretest and
posttest scores for both classes is shown in Table
5.

Table 5. The Percentage of Students’ Ethnomedicine Literacy

Corrected

Class Pretest Posttest Difference Increase (%)
Value
Project-Based Learning (Experiments)  65.65 77.42 11.78 71.57 17.94
Problem-Based Learning (Control) 66.44 72.44 6.003 72.34 9.035

The ANCOVA test results show a signifi-
cant difference between the control and experi-
mental classes. Compared with the percentage
increase value and n-gain score, project-based
ethnobotany learning of medicinal plants as-
sisted by augmented reality is more effective than
problem-based learning. Both learning begins by
analyzing authentic problems. The problem-ana-
lyzing approach aims to examine various social
phenomena around Medan. Authentic learning
has been proven effective in improving students’
knowledge, attitudes, and skills (Lee et al., 2022).
Students are trained to get used to analyzing
authentic problems while studying. Students are
also trained to get used to analyzing information
based on primary and secondary data related to
various diseases, medicinal plants, and local wis-
dom to care for their health.

Student project activities are also related to
ethnomedicine. Students create simple products
and social media containing images and videos
as solutions to disease problems that have been
analyzed. This project activity trains students to
get used to analyzing information related to di-
seases and plants with medicinal properties and
how to make simplicia from medicines. Students
are expected to be skilled at making and applying
simple things in everyday life.

The students’ investigation results produ-
ced accurate information about medicinal plant
use. Students examine various literature regar-
ding the information of active compounds with

antibacterial properties in several species of plants
with medicinal properties, including ginger, tur-
meric, and ginger. Finally, the students obtained
information about the presence of antibacterial
compounds, for example, flavonoids, tannins, sa-
ponins, alkaloids, and terpenoids in the medici-
nal plants studied. Students use this information
as a reference for developing Simplicia products
and disseminating them digitally. Students can be
trained to create and utilize digital and traditional
health information (McKinney et al., 2024). Ma-
king simplicia can train students’ skills in proces-
sing plants with medicinal properties so they can
be used in everyday life. Health literacy education
is often trained to introduce basic skills in making
a suitable product (Maybury et al., 2024). Digital
product creation is also carried out to train stu-
dents to produce information related to ethno-
medicine that is original, accurate, and useful for
society.

The first stage of project-based learning is
the introduction to material and projects.” The mate-
rial and projects are introduced with group presenta-
tions related to theories in Ethnobotany learning, and
problems are given as triggers for implementing the
project. Lectures in project-based classes are carried
out as structured explanations and instructions with
presentations and discussions between students and
lecturers to support projects. Usually, topics follow
the sequence of chapters in the curriculum and are
sometimes adapted to project needs (Dolnicar et al.,
2017). This student activity trains them to find cre-
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dible concepts by comparing sources of information.
This also trains students to find information from the
sources they need (Chuppa-Cornell & Zimmerer,
2017). The material in the project is introduced in
groups to create an atmosphere in which students can
share experiences, which becomes a source of student
knowledge (McNeill, 2023).

The second stage in project-based learning
is “Ethnobotanical Research and Project Design.”
Simple investigations into the field carry out ethnobo-
tanical research to look for plants with medicinal
properties to solve disease problems that have been
studied in the first stage. Students conduct investiga-
tions by interviewing sources who are community
members around the students to obtain data regar-
ding plants with medicinal properties. This inquiry
process supports information literacy as a skill for
searching and finding information, advanced infor-
mation search, selecting, and analyzing information
sources (Encheva et al., 2023). The data obtained
were analyzed in groups, after which a presentation
and discussion were conducted in front of the class.
Presentations and discussions from project activities
support student literacy development by constructing
knowledge from previously unknown concepts (Dip-
pold et al., 2022).

The third stage of learning is “Product De-
sign,” based on the results of student investigations.
This activity is carried out by collecting the available
information and preparing a design for the product.
Projects are micro-research that collects and organi-
zes information (H. Yu et al., 2018). Information in
the form of plans is compiled into a simple opera-
tional design that is presented to the class. Students
hold discussions with peers and lecturers to exchange
information by providing mutual input to produce a
good project design. This is done to provide a good
atmosphere for learning to use information. A good
environment must support information literacy. Edu-
cators must provide facilities for project implementa-
tion, thereby training student behavior in searching
for and evaluating information (Birkett & Hughes,
2013). Based on the results of discussions in class,
students plan to make simple products that will be
packaged well, and this product information will be
distributed widely on social media.

The fourth stage is “Finalizing the product
and designing the presentation.” The student’s final
project is the final requirement in the problem-solving
that has been identified, and this is a learning appro-
ach that can train students’ information literacy (San-
tos, 2024). Students are trained to prepare simple pro-
ducts made from medicinal plants as a basis for the
skills acquired after taking the Ethnobotany course.
The important thing to do is to prepare students ca-
pable of working in the future (Molina-Torres, 2024).
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In addition, project-based learning is carried out to
provide authentic, real, and given experiences to train
student creativity (Cioc et al., 2022).

The fifth stage is “Presentation and final eva-
luation,” which is carried out with an exhibition of
student-made simplicia results and organoleptic test
results. Exhibitions and organoleptic tests were car-
ried out in class and attended by all class members,
lecturers, and a team of plant laboratory assistants.
The exhibition was carried out by showing simple
packaging products, brochures, and social media con-
tent. Students promote the products by explaining the
added value of products based on their information.
Lecturers, students, and laboratory assistants provide
questions that students can answer. Projects involve
learning activities, including lectures, discussions,
workshops, product creation, and field practice, to en-
gage students in building critical thinking and analyti-
cal skills, and they are suitable for increasing students’
literacy (Yee & Huey Shyh, 2024a). The results of
the exhibition and organoleptic tests are documented
by students to be analyzed and compiled into a re-
port. Research, writing, and self-evaluation process
increases students’ awareness of information literacy
(Crawford & Irving, 2007).

Students use AR to observe examples of
aromatic ginger as a plant with medicinal proper-
ties, such as E.coli bacteria morphology and An-
tibacterial Power Test simulation. Students can
use AR independently at home and with a group
of friends in class. The Antibacterial Power Test
simulation is carried out by students in groups in
class and is designed as if they were doing practi-
cal work in a laboratory. AR provides interactions
between physical and virtual objects that help stu-
dents enrich their laboratory experience (S. Yu et
al., 2023). The learning observations results show
that students use AR actively. Students are inter-
ested in simulations using AR to replace work in
the laboratory because time is limited. Students
are trained to learn the working principles of the
Antibacterial Power Test to broaden their know-
ledge about Ethnomedicine learning.

Augmented reality is specially designed
using 2D and 3D objects. Object design is a spe-
cific model that allows laboratory simulations
scientifically, but this is not always ideal and accu-
rate (Hemme et al., 2023). Therefore, researchers
continue to show the real experiment model re-
sults, which show the formation of an inhibitory
zone for bacterial growth with the galangal rhizo-
me extract effect. Apart from that, the researchers
also presented real pictures of the Antibacterial
Power Test process that they had carried out. This
is done so that there are no student misconcep-
tions in understanding the learning material.
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AR technology can be recommended
to solve problems such as students not having
enough time to practice. AR can be used to te-
ach working principles in the laboratory so that
students still receive the learning well. AR must
be accompanied by an original model or a picture
of a laboratory object, such as a media plate in
which bacteria has been inoculated and there is
an inhibitory zone for the bacteria growth, which
is treated with medicinal plants.

AR-assisted project-based ethnobotany
learning design has increased students’ ethnome-
dicine literacy. Learning design combines new ap-
proaches in project-based learning. Project-based
learning is designed to use an emic and ethical
approach to ethnomedicine research (Quinlan,
2011). The emic approach brings students closer
to local communities, and the ethical approach
brings students closer to studying biological as-
pects of local wisdom in depth.

Students’ interviews with the community
carried out the emic approach to find informa-
tion regarding plants with medicinal properties.
The information-searching of the interview pro-
cess trains students to analyze and actively search
for the information they need. Active learning
models like this can be used to train students’
communication skills (Amin et al., 2024). These
communication skills are important for informa-
tion exchange and building students’ ethnome-
dicine knowledge. The information obtained by
students is used to solve health problems. This
problem-solving trains students to think critically
to determine the solutions and final learning pro-
ducts. Critical thinking is critical in the biology
learning process because it involves various prin-
ciples, concepts, facts, and discoveries related to
natural events (Danil et al., 2023).

Based on literature studies, an ethical ap-
proach is carried out by analyzing the content of
plants’ active compounds. The ethical approach
is also carried out by simulating antibacterial
power tests using AR on plants with medicinal
properties that certain community groups use. In-
tegrating biology learning with local wisdom as
a problem-solving process creates an interesting
situation to examine what students already have
in everyday life (Leksono et al., 2023).

AR-assisted project-based ethnobotany
learning of medicinal plants has proven to be a
solution for increasing students’ ethnomedical
literacy. This learning also trains students to cre-
ate simplicia and digital products. Simplicia is an
ethnobotanical product that is a solution to va-
rious health problems in Medan. Learning using
health cases has been proven to increase health
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literacy (Ha & Lopez, 2014). Apart from that,
learning is carried out based on interviews with
people who understand the study of medicinal
plants, and this is under the integration of health
literacy in learning, involving health leaders and
the community (Okan et al., 2020).

Meanwhile, digital products like Instag-
ram, which contain images, videos, and writing,
are a form of disseminating information owned
by students to the general public. Students are ex-
pected to be able to collect various information to
solve problems through simplified products and
compile new information for the general public
to learn through digital content. Learning related
to health literacy must examine many sources of
information and highlight health practice settings
(Nikolaidou & Bellander, 2020). Searching, eva-
luating, applying, and compiling this informati-
on becomes an activity that empowers students’
ethnomedical literacy.

CONCLUSION

Augmented reality-assisted project-based
ethnobotany learning has increased students’
ethnomedicine literacy. Students are trained to
be literate at every stage of learning. Students are
trained to be insightful and have positive attitudes
and behavior related to ethnomedicine. Students
are trained to conduct simplicial-making projects
based on student investigations to get closer to the
environment and society. AR also has the benefit
of helping students carry out simulation tests for
the antibacterial properties of medicinal plants.
Each part of the learning model is important in
training students’ ethnomedicine literacy. An im-
portant factor applied to empower ethnomedical
literacy is applying an emic and ethical approach.
An emic approach in ethnobotany learning is to
deeply examine local wisdom about the plants’
utility as medicine. An ethical approach is app-
lied to study the biological aspects of medicinal
plants, which are phytochemicals, antibacterial
tests, and the impact of plants on the human
body. If studied further, this research has long-
term impacts, such as ethnomedicine literacy,
which influences students’ knowledge, attitudes,
and behavior in using plants to maintain body
health.
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