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ABSTRACT

This research focuses on the analysis of the ethnochemistry potential of the vines contained in the Lontar Usada
Taru Pramana. Lontar Usada Taru Pramana is a note written on palm leaves about plants that are useful as medi-
cines used as a reference for traditional Balinese medicine. This study aims to analyze the effectiveness of task-
based learning that utilizes the ethnochemistry potential of vines contained in Lontar Usada Taru Pramana, on
students’ scientific explanations skills. This research was conducted during the post-Covid-19 period in vocational
and high schools with 234 students. This research was quantitative and applied The One-Group Pretest-Posttest
Design with replication where there was no control class and all research subjects were given the same treat-
ment. Task instructions were passed through pre-task, process task, and post-task. The type of task in learning
is to make scientific studies of ethnochemistry by sharing personal experiences and solving problems. The data
collection technique used tests as descriptive essay questions to measure students’ scientific explanation skills on
some materials in booklets of Taru Pramana Lontar. The tests in this study described several components: plant
classification, chemical content, benefits and methods of concocting it as medicine, and the scientific version
of the Lontar Usada Taru Pramana composition. The effectiveness of task-based learning was analyzed using
the N-Gain and T-test. The results of this study indicate that giving assignments based on Lontar Usada Taru
Pramana in chemistry learning is effective in increasing students’ ability to explain the scientific study of vines
as medicine. The N-gain results are in the high category of 0.76 for vocational students and 0.72 for high school
students. While the T-test result shows that there is a significant difference between students’ pretest and posttest
results in both vocational school and high school with a significance of <.01. Students tend to correctly give sci-
entific explanations to the plants they often encounter. This study shows that the ethnochemistry potential of the
vines on Lontar Usada Taru Pramana can improve students’ scientific explanation skills. This study recommends
elaborating chemistry concepts in the preservation of cultural heritage through transferring knowledge on using
traditional and modern medicinal plants and their development in research.
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INTRODUCTION

Chemistry is abstract and has a strong relation-
ship with daily needs, so reasoning is needed in stu-
dying each discussion (Carmel et al., 2019; Ugwu,
2020; Lehtola & Karttunen, 2022). Chemistry
learning teaches the ability to identify chemistry prob-
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lems and make inferences based on facts to discover
various changes in nature and the effects of human in-
teractions with nature (Mahaffy et al., 2018; Flynn
et al., 2019; Holme, 2019). Chemistry learning is
essential in various fields, such as medicine, phar-
macy, food, industry, environment, and others
(Musengimana et al., 2021). Many students still do
not understand what chemistry concepts can do
in the future, as well as several industries relevant
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to chemistry (Shwartz et al., 2021). Even though
students know some of the roles of chemistry in
everyday life, they still need help explaining the
contextual relationship between chemistry con-
cepts (Hajian, 2019; Rahmawati et al., 2019).

The meaning of the scientific context is nee-
ded by students so they can understand the problem
and be able to explain the solution scientifically and
appropriately (Kembara et al., 2020). This conditi-
on applies to general and vocational high school le-
vels which have equal thinking skills (Wiyarsi et al.,
2020). The fact is that there is a gap between the two
school levels which is still a challenge for quality imp-
rovement since the current chemistry learning has
not optimized the integration of chemistry with
its application in everyday life (Bhure et al., 2021;
Obikezie et al., 2021). The application of contextu-
al learning that integrates learning with various
real-life problems can make the learning process
meaningful and improve students’ critical thin-
king skills and overall learning outcomes (Hyun
et al., 2020; Budiman et al., 2021).

Everyday activities almost always involve
knowledge, including activities that become local
wisdom (Kangkhao et al., 2022). Basic knowled-
ge can provide alternative solutions to everyday
problems that arise. Some local wisdom which
is the product of traditional knowledge has been
used to solve problems for a long time, even wit-
hout the latest scientific explanation (Munandar
et al., 2022). Along with the times, the younger
generation needs to become more familiar with
local culture and the knowledge that underlies
it. Learning at school has not been able to opti-
mally facilitate students to scientifically explore
local wisdom (Ramdiah et al., 2020). Teaching
and learning activities are seen as having no rela-
tionship with local culture because local culture is
only passed down from generation to generation
outside of school academic activities (Parmiti et
al., 2021).

Integrating chemistry learning materials
with activities close to students, such as culture
and local wisdom (ethnochemistry) that develop
in everyday life, is urgently needed to solve prob-
lems scientifically (Imansari et al., 2018; Konyefa
& Okigbo, 2021). Ethnochemistry examines the
chemical ideas found in various cultural practi-
ces that have existed in society for generations to
become a standard concept (Ferreira et al., 2022).
Ethnochemistry supports contextual, meaning-
ful learning and involvement in preserving the
nation’s cultural diversity and local wisdom (Abu-
mchukwu et al., 2021; Ramdani et al., 2021; Heliawa-
tietal., 2022).
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Indonesia as a country rich in culture has
provided a variety of local cultures that are wort-
hy of scientific study (Pratiwi & Suwandi, 2021).
For example, Bali has a Lontar cultural heritage,
which is writing important texts on science, Bali-
nese culture, and all other important information
on ental/enau leaves (palm leaves) (Muderawan
et al., 2020; Sudipa et al., 2022). There are vario-
us types of Lontar manuscripts developing in
society, such as lontarwariga (astronomy), babad
(clan records), kawisesan (supernatural science),
usada (medicine), and many others (Hinzler, 1993;
Kesiman, 2019; Ginting et al., 2021). Lontar usada
(derived from the Sanskrit “osadha” or “ausad-
ha”) is a type of lontar that contains the identi-
fication of various types of diseases written in
Balinese script, usually side by side with Lontar
Taru Pramana. Lontar Usada Taru Pramana is a
note written on palm leaves about plants that are
useful as medicine, their treatment functions, and
various prescriptions for symptoms or diseases
that appear (Arsa et al., 2020; Muderawan et al.,
2020). Lontar Usada Taru Pramana is a cultural
heritage of the Balinese people, which has a vital
role in medicinal techniques that rely on herbal
methods (Mediastari, 2020; Putra, 2020).

The types of plants found in Usada Taru
Pramana are faru (trees), grasses, vines/creepers,
and shrubs. Vines are all plants germinating in
the ground and cannot mechanically support
their stems without the help of external support
(Sperotto et al., 2020). Vines are also widely used
by the community for medicinal purposes (Kas-
hung et al., 2020). The types of vines often listed
as a medicine in the Lontar Usada Taru Pramana
are fart leaves, cucumber, Javanese chili, green
betel, clover, teleng flower, and gotu kola (Ca-
hyaningrum & Ardhana, 2022). Knowledge of this
kind of medicinal plants, which are commonly used
by Balinese people, should be able to be maintained
and preserved by future generations, one of which is
by applying ethnochemistry learning in the classroom
(Betaubun, 2020; Sutrisno et al., 2020).

Learning integrated with local culture as
in ethnochemistry learning is supported by the
policies of the Minister of Education and Cultu-
re related to the 2013 curriculum. The policy in
the 2013 curriculum reveals that learning can be
done through local content lessons to introduce
students to their social, natural, and cultural envi-
ronment (Rahmawati et al., 2020). Learning based
on local wisdom is also following the new policy
of the Minister of Education and Culture regar-
ding the trial curriculum, the independent curri-
culum. The implementation of the independent
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curriculum is left to the respective regions and
schools so that it can be adapted to the surroun-
ding environmental conditions in each region. It
has goals, including improving the quality of edu-
cation in the regions by managing local wisdom
and implementing education that is expected to
be carried out evenly in remote areas (Hilmin et
al., 2022).

Lontar Usada Taru Pramana focuses on
traditional medicinal records made from her-
bal plants (Muderawan et al., 2020). Therefore, its
implementation in learning activities requires
a relevant approach since learning should prac-
tice scientifically explaining medicinal plants’
use. Task-based learning can improve these skills
(Murtiningrum et al., 2020). Task-based learning
aims to use authentic language with the free and
creative use of terms in all practical activities.
This approach can undoubtedly highlight mea-
ningful and student-centered communication
(Sholeh, 2020; Toyoda et al., 2021). Task-based lear-
ning facilitates and encourages combining skills
with daily life activities that can develop students’
communicative skills, writing skills, problem-sol-
ving, and motivation (Chen & Wang, 2019; Coultas
& Booth, 2019; Phetaree et al., 2020). This research
supports the novelty that the meaningfulness of the
chemical context can be achieved by students in order
to understand the problem and be able to explain the
solution scientifically. The topic applied can support
the preservation of the local wisdom of Lontar Usada
Taru Pramana in ethnochemistry learning. This rese-
arch can answer the gaps in thinking skills and com-
petency outcomes that are applied at the general and
vocational school and high school levels. This study
aims to analyze the effectiveness of task-based lear-
ning that utilizes the ethnochemistry potential of vi-
nes contained in Lontar Usada Taru Pramana, on
students’ scientific explanations skills.

METHODS

This research was The One-Group Pretest-
Posttest Design (Ma et al., 2019). The one-group
pre-test-post-test design does not use a control group
as a comparison, pre-test scores and posttest scores
will represent the level of ability achieved by partici-
pants at the end of the intervention, as well as the le-
vel of ability improvement during participation in the
intervention (Alam, 2019; Ma et al., 2019; Siedlecki,
2020). This design is widely used to test the acquisi-
tion of knowledge after certain learning activities (Sie-
dlecki, 2020). The design in this study was carried out
by replication. This research focused on analyzing
the effectiveness of the Task-Based Lontar Usada
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Taru Pramana on students’ scientific explanation
skills before and after participating in the Task-
Based Lontar Usada Taru Pramana learning ac-
tivities. The Task-Based Lontar Usada Taru Pra-
mana is effective if it meets the minimum N-gain
criteria in the moderate category.

The samples in this study were 234 high
school students from two different schools, se-
lected using a purposive sampling technique.
The Task-Based Lontar Usada Taru Pramana
(X1) was applied to two replication groups: Phar-
macy Majoring Vocational Schools and Senior
High Schools. Each group met statistically ho-
mogeneous requirements. Scientific versions of
the Lontar Usada Taru Pramana booklet instru-
ments, scientific explanation tests, and student
response sheets supported the implementation of
this research. The research was started by giving
pre-task and pretest (O1) using take-home onli-
ne. Students got an orientation to the task process
through booklets. The learning activities carried
out were by introducing students to Lontar Taru
Pramana and various medicinal plants that are
commonly found. Students were trained to explo-
re various medicinal plants, describe their various
ingredients and properties, and experiment with
trying various ways of processing these medicinal
plants (X1). Finally, after the entire teaching pro-
cess was completed, all student groups were gi-
ven a posttest (O2) and a review using take-home
online. The scientific explanation of Lontar Taru
Pramana written by students included several
components: (1) plant classification, (2) chemical
content, (3) benefits and how to mix it as medi-
cine, and (4) a scientific version of Lontar Usada
Taru Pramana composition.

Table 1. Scheme of Treatment on Samples
Class Pretest Treatment Posttest
Replication Ol X1 02

A scale of 0-4 was used to assess students’
scientific explanation skills of medicinal plants.
Students get a score of 4 if they explain the scien-
tific study of Lontar components comprehensive-
ly and precisely. If students explain the scientific
study of the Lontar component incompletely but
include the main points, they get a score of 3. Stu-
dents get a score of 2 if they explain the scientific
study of the Lontar component incompletely and
do not include all the main points. Students score
1 if they explain an entirely irrelevant scientific
study of Lontar components. A score of 0 is ob-
tained if students do not explain anything in the
Lontar components.
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The improvement of students’ scientific
explanation skills was based on N-gain (posttest
scores — pretest scores)/(4 — pretest scores) (Hake,
1998). The normality gain score was a technical
analysis to determine the level of improvement
in students’ abilities (Sesmiyanti et al., 2019) in
presenting scientific explanations before and after
participating in the Usada Taru Pramana Task-
Based Lontar learning activities. There are three
improvement criteria based on the N-gain score
obtained: (1) N-gain 0.70 (high); (2) .30 < N-gain
< .70 (medium); and (3) N-gain 0.30 (low). The
effectiveness of the Task-Based Lontar Usada
Taru Pramana in increasing scientific explana-
tion skills on medicinal plants was determined
by pretest and posttest scores. The difference in
the effectiveness of N-Gain in the scientific exp-
lanation skills of the vocational school and high
school replication groups was analyzed using the
Paired Sample T-test. Students’ opinions about
implementing the Task-Based Lontar Usada Taru
Pramana were analyzed descriptively.

The pretest and posttest instruments were
descriptive essay questions used to measure stu-
dents’ scientific explanation skills in some of the
material in the Lontar Taru Pramana. Four ques-
tion indicators in each part of the task were adju-
sted to the type of assignment in the Task-Based
Lontar Usada Taru Pramana model. In comple-
ting the assignments, students had to go through
the stages according to the type of assignment:
(1) listing or making lists, where students shared
their knowledge and experiences with colleagues
and conduct fact searches by asking questions
and referring to references, (2) sharing personal
experiences, where students shared their experi-
ences with colleagues to find solutions to prob-
lems in assignments, and (3) problem-solving,
where students made hypotheses, described ex-
periences, and compared alternative solutions to
solve problems.

This research instrument’s validity and
reliability test used the SPSS application. The
instrument is valid if the expert accepts the items
in content and format without any revision. The
reliability test used Cronbach’s Alpha. The re-
sults are said to be reliable if r>r__ . The booklet
as an instrument of the task process has proven
its effectiveness. The questionnaire contained the
difficulties students experience during learning.

The results of the validity and reliability
tests of the pretest and posttest instruments are
presented in Table 2. Based on the results, all
24 items of instruments were valid and reliable
with Cronbach’s Alpha = 0.62, indicating that
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the instrument used was included in the reliable
category and the validity score was 0.75 which
was also high, so they could be used in research.
Items a, b, c, and d fulfilled the types of listing
tasks, sharing personal experiences, and problem-
solving with six different plant themes. The pre-
test and posttest questions were optional questi-
ons. Students had to complete 12 item questions
and could choose three groups of questions to be
answered.

Table 2. Validity and Reliability Test Results

Criteria Number of Items Total
la, 1b, 1c, 1d, 2a, 2b,
. 2¢, 2d, 3a, 3b, 3c, 3d,
Valid 4a, 4b, 4c, 4d, 5a, 5b, 24
5¢, 5d, 6a, 6b, 6¢, 6d
Invalid - 0
Validity (Sig.) 0.75
Reliability (Cronbach’s Alpha) 0.62
Total Item 24
RESULTS AND DISCUSSION

Table 3 shows the average N-gain for each
class. Vocational high school students got an N-
gain of 0.76, relatively larger than the N-gain of
high school students, which was 0.72. Although
there are differences, both are included in the
same criteria, namely the high N-gain criterion.
This indicates that there is an increase in students’
ability to present scientific explanations after par-
ticipating in the Lontar Usada Taru Pramana of
Task-Based learning activities.

Table 3. N-gain of Vocational School and High
School Students’ Learning Outcomes

Class Vocational School High School
C1 0.77 0.73
C2 0.76 0.70
C3 0.76 0.71
C4 0.76 0.72
C5 0.77 0.72
Average 0.76 0.72

The percentage of N-gain for vocational
school and high school students is shown in Fi-
gure 1. Vocational and high school students gene-
rally experienced higher scores in the high cate-
gory. Vocational High School had more students
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who got N-gain in the high category (81%), while
High School had more students who got N-gain
in the moderate category (38%), as shown in Fi-
gure 1. This shows that all students, both from voca-
tional school and high school, experience an increase
in their ability to present scientific explanations of
Lontar Usada Taru Pramana and the majority expe-

rience a significant increase.
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Figure 1. Percentage of N-gain for Vocational
High School and High School Students

Learning outcomes increase due to the
influence of the Task-Based Lontar Usada Taru
Pramana on high school students who have the
potential to activate their level of development.
The characteristics of high school students are
that they are at the stage of formal operational
cognitive development, where students can think
logically, think with formal theoretical thinking
based on propositions and hypotheses, think
using scientific reasoning, conclude from what is
observed, accept other people’s views, and think
abstractly (Widodo et al., 2018; Ramadhani et
al., 2019; Deshpande et al., 2022). At this sta-
ge, students’ development increases very rapidly.
Sometimes students can only develop the formal
operational phase for a few fields, such as those
with very good cognitive abilities in machinery
and automotive but are not good enough in lite-
rature (Babakr et al., 2019).

The increase in students’ ability to write scien-
tific studies is in line with the results of previous rese-
arch that ethnochemistry learning can train students’
chemistry literacy skills (Imansari et al., 2018). This
scientific literacy skill can be built through disco-
very, group discussion, debate, and assessment
of the findings (Parmin & Khusniati, 2021). The
results of other studies also show that ethnoscience-
based learning can develop students’ character and
critical thinking skills and improve students’ cognitive
learning outcomes (Pu et al., 2019; Hikmawati et al.,
2021).

Figure 2 shows that students have low-ave-
rage scientific explanations before implementing
Task-Based Lontar Usada Taru Pramana. Then
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there is a significant increase in the scientific exp-
lanations after being given treatment in the form
of Task-Based Lontar Usada Taru Pramana lear-
ning. The pretest scores of vocational school and
high school students are relatively the same (2.16
and 2.13). The posttest results yield a higher score
than the pretest scores (3.56 and 3.47). Vocational
high school students experience a slightly larger
N-gain (0.76) than high school students (0.72).
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Figure 2. Average Pretest, Posttest, and N-gain
Scores Obtained by High School and Vocational
High School Students

Vocational high school students experien-
ce a relatively higher increase when compared to
high school students. This is related to the sui-
tability of medicinal plant material with basic
pharmacognosy subjects in the pharmacy curri-
culum for vocational school majors, which are
not taught to high school students. So, vocational
school students tend to have better basic know-
ledge about medicinal plants compared to high
school students. These students’ initial knowled-
ge is one factor that influences the learning pro-
cess (Soltanpoor et al., 2018). Initial knowledge
appropriate to learning material can reduce stu-
dents’ cognitive load in completing complex tasks
with better final results (Zambrano et al., 2019;
Antunes & Pinheiro, 2020; Brod, 2021).

The pretest on the ability to write expla-
nations for scientific studies of medicinal plants
based on lontar is carried out before implemen-
ting the Task-Based Lontar Usada Taru Pramana
ethnochemistry learning model. Students are as-
ked to explain the classification, content, benefits,
and how to systematically, completely, and scien-
tifically process three kinds of medicinal plants.
Then students are asked to arrange these compo-
nents according to the Lontar Usada Taru Pra-
mana. The assignment in the Task-Based Lontar
Usada Taru Pramana ethnochemistry learning
model supports the process of scientific investi-
gation, in which students are required to inves-
tigate the various contents and benefits of medi-
cinal plants, then report them in systematic and
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scientific writing. In this case, students need to be
conditioned to learn through a scientific process
to develop their scientific attitude (Subagia & Wi-
ratma, 2020). However, unfortunately, the results
of pretests, both vocational and high school stu-
dents, show that students still need to improve in
compiling explanations of scientific studies.

The students’ pretest results show that
most students cannot write scientific explana-
tions of medicinal plants. Students can explain
the characteristics of plants in general. However,
they have not been able to explain the details of
the scientific classification of plants and their
scientific names. Students have not been able
to mention the various scientific ingredients in
plants and need to be more precise in explaining
how to concoct plants as medicine. The composi-
tion of Lontar written by students still needs to be
more concise and scientific.

The ethnochemistry learning of the Task-
Based Lontar Usada Taru Pramana model is
carried out after the pretest. Learning is carried
out online with the online system. Even though
it is carried out online, if appropriate teaching
materials support learning in tutorial activities,
it can improve students’ independent learning
outcomes (Erlina et al., 2022). Interactive teach-
ing materials accompany the implementation of
learning following the material presented, name-
ly regarding various medicinal plants integrated
according to local Balinese culture, Lontar Usada
Taru Pramana. Chemistry learning developed
through local culture related to specific chemical
phenomena, including lontar culture, will inc-
rease students’ interest in learning chemistry and
will be more easily understood by students (Dewi
& Primayana, 2019; Zidny & Eilks, 2022). This
ethnochemistry lesson provides an opportunity
for students to learn more about science, culture,
and society (Dewi et al., 2021), especially regar-
ding the various properties of medicinal plants in
Lontar Usada Taru Pramana. This learning can
also direct students to meaningful learning and
understanding to increase student competen-
ce and foster an appreciation for the knowledge
and practices of their cultural background (Abu-
mchukwu et al., 2021; Dewi et al., 2021).

The posttest results show differences in stu-
dents’ competency after learning ethnochemistry
with the Task-Based Lontar Usada Taru Pramana
model. In the posttest, most students have been
able to explain the scientific study of medicinal
plants more completely and systematically. They
are more in line with the Lontar Usada Taru Pra-
mana. Students can also explain the scientific
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classification of plants, explain various chemical
constituents of plants even though they are not
complete, write explanations of treatment reci-
pes, and write scientific studies of plants based
on Lontar Usada Taru Pramana.

An example of an answer is given by stu-
dent A with the highest N-gain. Student A can
explain the scientific classification of betel leaves
correctly and completely, along with pictures of
betel leaves. In addition, student A also describes
the various structures of the compounds in the
betel leaf content completely. Concocting plants
is also explained in detail and the additional ma-
terials needed. The results of the explanation of
scientific studies based on the Lontar Usada Taru
Pramana are very well written and complemented
by processed products made from betel leaves.

Figure 3. Classification of Betel Leaf

Kingdom Plantae

Divisio Magnoliophyta
Sub-divisio Angiospermae
Class Magnoliopsida
Ordo Piperales
Family Piperaceae
Genus Piper

Species Piper bettle L.

Betel leaf is a vine native to Indonesia. This
plant has a height of 15 m with a leaf size of
about 5-8 cm. Betel also has a round fruit that
is grayish-green in color. Betel leaves are widely
used to maintain healthy teeth and mouth.

Chemical components

axr el

(a) Riboflavin (b) Asam tanat
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Lontar Usada Taru Pramana Scientific Ver-
sion

“My name is green betel (Piper bettle L.). My
leaves contain phenol and chavicol, which are
useful for helping to treat bad breath, strength-
en and care for gums, teeth, and mouth, and
can kill germs that cause plaque and reduce
bleeding gums”.

The hypothesis test used the T-Test, subject
to normality conditions with Kolmogorov Smir-
nov. Hypothesis testing was used to determine
the increase in students’ scientific explanations
by comparing the results of students’ posttest and
pretest. Before testing the hypothesis, a normali-
ty test was conducted first to determine whether
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the data obtained was normally distributed. The
results of the prerequisite test and T-test are pre-
sented in Table 4 and Table 5.

Table 4. One-Sample Kolmogorov-Smirnov Test

Vocational High
School School
N 117 117
Asymp. Sig. .200e¢ .091¢
(2-tailed)

Based on the results of hypothesis testing,
there is a significant difference between the pre-
test and posttest results. The task-based ethno-
chemistry learning of the Lontar Usada Taru
Pramana model can improve students’ scientific
explanations based on the Lontar Usada Taru
Pramana scientifically. Task-Based Lontar Usada
Taru Pramana Learning for high school students
has the potential to activate a linear level of
student development with the ability to present
scientific explanations in terms of logical thin-
king, presenting hypotheses, scientific reasoning,
and making conclusions.

Table 5. T-Test
Std.
Mean Error t df p
Mean

Voca-

tional

School .04667 .00741 6.294 116 <.01
— High

School

It is consistent with the results of previous
studies, which show that task-based learning can
improve various skills, including students’ writing,
language, communication, and problem-solving skills
(Azlan et al., 2019; Shenoy et al., 2021). Task-based
online learning can provide flexibility in supporting
students’ reading literacy (Al-Kandari & Al-Qattan,
2020; Nguyen, 2022). Task-Based Lontar Usada Taru
Pramana can activate students’ interest in gathering
information from various reading sources. The local
wisdom contained in Lontar Usada Taru Pramana
as an ethnoscience can build students’ challenges to
explore plants that students are already familiar with
(Tresnawati & Siroj, 2021).

In addition to the pretest and posttest re-
sults, a survey was also conducted on the difficul-
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ties experienced by students. The questionnaire
results show student interest in vines as a basic
ingredient for medicine. The results of the ques-
tionnaire are presented in Table 6. The survey re-
sults also present the difficulties experienced by
students. Students’ difficulties are explored when

Table 6. Specialization Topic Vines

215

completing task-based learning that involves stu-
dents’ scientific thinking and writing skills. The
surveys ask which types of plants are difficult to
explain, the most difficult parts of the test, and
the reasons.

Topic High School (%) Vocational School (%)
Chili Java 24.55% 19.52%
Fart Leaf 9.58% 10.95%
Telang Flower 17.96% 18.10%
Gotu kola 4.79% 8.57%
Clover 19.16% 13.81%
Betel 23.95% 29.05%
Total 100.00% 100.00%

In addition, students are also asked about
the reasons for choosing the topic and some of
the obstacles they experience. Table 7 summari-
zes the majority of student answers. When stu-

dents are asked to explain medicinal plants, they
generally choose the type of plant they like or en-
counter before.

Table 7. Questionnaire Results of Difficulties Experienced by Students

Questions Based on the posttest ques- You have mentioned
the most difficult type
of plant from the three
question numbers. Why
do you find it difficult?

tions you have worked on,
you are asked to choose
three question numbers.
Why do you choose these

Which part of the questions
made it difficult for you (clas-
sification, chemical content,
benefits and method of con-
coction, and composing the

three types of plants? Scientific Version of Lontar
Usada Taru Pramana)?
because I have seen it I rarely see this plant Chemical components
Because it is efficacious/has It is difficult to get informa- Classification
many benefits tion related to this plant
Because I like/am inter- The process is difficult How to concoct

Answers ested in

Because it is easy to find
references

Because it is often seen in
the context of traditional
medicines

There are no difficulties

Benefits

Rarely used by the sur-
rounding community

Lontar Usada Taru Pramana supports a
contextual approach to encourage students to ex-
plore the knowledge acquired in class and then re-
late it to real-life situations (Dewi & Primayana,
2019). Students’ initial knowledge of various me-
dicinal plants is essential to easily choosing plants
that they will explain scientifically (Simonsmeier
et al., 2022; Witherby & Carpenter, 2022). Stu-
dents will tend to use existing knowledge to ge-
nerate ideas in building new knowledge (Ward

& Kolomyts, 2019). Scientific studies on cultural
heritage add value to character education (Her-
mino & Arifin, 2020). In addition, students also
choose plants based on the number of references
available. Learning resources as a reference sour-
ce plays an important role in the learning process
and assist students in completing assignments
independently (Bhat et al., 2022; Musaxonovna,
2022).
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The response results also show that some
students still have difficulty explaining medicinal
plants scientifically. The challenge that students
experience in general is when explaining the che-
mical content of plants, as well as how to concoct
them into traditional medicine. This is because
the number of references is small, so students have
difficulty finding appropriate references. Public
knowledge about medicinal plants is still limited,
so many young people need to learn about the be-
nefits of medicinal plants (Zubaidah et al., 2020;
De Fretes & Rohayu, 2022). Another challenge
for students is that they rarely find plants because
the community rarely uses them, so students need
to learn about the benefits they contain (Mekuria,
2018; Liu et al., 2020). Along with the times and
increasing health services, people have turned a
lot to medical treatment by using synthetic drugs,
so people rarely do not even use medicinal plants
(Hu et al., 2020; Nguyen et al., 2021).

CONCLUSION

The study shows that the task-based Lontar
Usada Taru Pramana in ethnochemistry learning
of vines can improve students’ scientific expla-
nation skills of medicinal plants based on Lon-
tar Usada Taru Pramana scientifically through
the stages of assignments in the form of listing,
sharing, and problem-solving. During the lesson,
students explain the scientific study of medicinal
plants with several considerations on the types of
plants that are already known and the ease of get-
ting references. Even though students can explain
the scientific study of medicinal plants well, stu-
dents still experience difficulties when studying
plants that are rarely used and need more refe-
rences. Task-based Lontar Usada Taru Pramana
learning is meaningful and supports the Balinese
people’s local wisdom. Through this learning,
local wisdom in the form of Lontar Usada Taru
Pramana can be passed on from generation to ge-
neration with the addition of scientific support.
Furthermore, the task-based Lontar Usada Taru
Pramana learning is expected to be a considera-
tion for future chemistry learning curriculum po-
licies.
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