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Abstract: This study intended to measure prospective science
teachers' scientific literacy through a conservation course on a
natural resource topic. The natural source as the research object
was golobe, an endemic plant in Maluku which has been
consumed as the traditional medicine by the local community,
which was studied for its chemical properties. Golobe is
believed to have the properties to cure diseases. The lab testing
revealed that golobe contains alkaloids, flavonoids, terpenoids,
steroids, polyphenols, antioxidants and antibacterial properties.
The scientific knowledge based on the lab report was
reconstructed using the Science Integrated Learning (SIL)
model. The obtained laboratory test results were matched up
with the indigenous knowledge of the golobe. The indigenous
knowledge of local community on golobe was converted to be
the scientific knowledge. Then, the result of reconstruction was
applied as the basis of Conservation Education course material
development. The research target included prospective science
teachers joining the Conservation Education course. The
assessed scientific literacy consisted of (1) knowing scientific
questions; (2) exploring; (3) identifying scientific evidence; (4)
laboratory work; (5) drawing up conclusions; (6)
communicating, and (7) demonstrating. Prospective teachers
have owned the seven components of scientific literacy after
studying natural resource conservation materials. The research
concluded that the use of the knowledge reconstruction of
Golobe in the North Loloda Tribe, North Maluku, Halmahera
Archipelago has an impact on the development of prospective
teachers’ scientific literacy.
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INTRODUCTION

This study was initiated by
preliminary research, in which the
information about indigenous knowledge of
native tribes living in the frontier, outermost,
and least developed regions (known as 3T
regions) was collected. The information was

gathered during field observation to delve the
traditions uphold by the inlanders. One of the
tribes targetted was North Loloda Tribe in
North Maluku, Halmahera Archipelago.
Interviews with the community revealed that
they believe in the benefits of golobe to cure,
yet young inlanders have started to leave the
tradition. In addition, modern medicine,
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which is more practical, is getting available in
the region. This fact marks the threat of the
tradition's existence. Moreover, the plant has
now begun to be hard to find. This was
underlied by the young generations' nescience
of the plant's benefits to health. Therefore, it
is necessary to reconstruct the indigenous
knowledge about golobe into scientific
information. This is parallel with Robbins &
Dewar’sopinion (2011), stating that the
process of transforming traditional knowledge
into scientific knowledge is needed in order to
make it acceptable. Similarly, Woro, et al.
(2016) elucidated that reconstructing people's
endangered indigenous knowledge is a
meaningful way to conserve natural
resources.

Anxiety about the potential loss of
Indonesia’s original knowledge is the
background of conservation studies for
prospective science teachers. Every
prospective science teacher at Universitas
Negeri Semarang studies conservation as a
compulsory subject, which is one of the
efforts to preserve Indonesia's natural
resources. This is similar to Wang, et al.
(2016), who explained that conservation is a
form of awareness about the importance of
preserving nature. Conservation study needs
to be enriched with the results of the
reconstruction of original knowledge so that
awareness is expected to arise from
prospective science teachers. The use of the
reconstruction results is a form of real action
for conservation, which is not limited to
saving but preserving.

Golobe belongs to genus Hornstedtia,
a member of the Zingiberaceae family. The
plant is preferred for having sweet and sour
fruit that could be consumed fresh.
Geographically, golobe could grow in
Indonesian wilderness rich in humus,
particularly Sumatra and Borneo. It has a
favorable adaptation and is possibly
cultivated, mainly to preserve it from
extinction. As people's awareness of golobe's
scientific benefit raises, the cultivation will be
more natural to perform.

This traditional truth cannot be studied
as a scientific knowledge since it is built

based on ancestors’ heredity. Thus, it has to
be examined scientifically to generate
rigorous information that could be referred to
as academic materials learned in colleges. To
realize it, a testing process of chemical
compounds is required. This is parallel with
Chaudhuri (2015), who asserted that accurate
information is arranged from scientific testing
results. Moreover, Higgins & Kim (2019)
argued that research is needed to conduct a
study of theories and information about
indigenous knowledge. In addition, the
research results on indigenous knowledge
should be immediately integrated into the
science education field (Hằng, et al. 2017;
Ryan, 2008; & Vass, et al. 2019).

According to Archer-Bradshaw
(2017), scientific literacy is needed for
analytical thinking skills. Each prospective
science teacher is required to be
scientifically literate, which is indicated by
his/her skills in designing research,
implementing research, drawing up
conclusions, and communicating research
results (Rhee& Choi, 2014; Hanuscin &
Zangori, 2016). However, the Programme
for International Student Assessment (PISA)
revealed that Indonesian learners remain to
have low-level scientific literacy. They could
not perform an analysis, which means that
school learning has not been able to achieve
the expected literacy. On the other hand,
prospective science teachers play a significant
role in building their future students'
favorable scientific literacy, yet beforehand,
they have to construct their scientific literacy
at college.

Allchin (2014) and Hwanget al.
(2018) performed an analysis of scientific
literacy and revealed that strong literacy is
based on the ability to analyze learning
resource containing concrete facts. Hence,
supplying students with real object study is
exceedingly essential. This fact is
strengthened by Archer-Bradshaw (2017)
andShe et al., (2018), who asserted that
literacy is built from personal knowledge
developed through practices in making a
decision. Chances to discover science
concepts could give a positive impact on
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scientific literacy, as disclosed by Yarden
(2009) and Trauth-Nare (2016) that literacy
set up through broad access to knowledge and
continued to debating and discussing of
findings would give a positive assessment of
science. Besides, teachers’ selection of
learning strategy and sources also give credits
to the achievement of learning objectives.
Further, Inventado et al. (2018) andHsieh, et
al., (2019)ensured that learning strategies
equipped with contextual learning resources
related to environment and community life
are more likely to foster scientific literacy.

This research intended to measure the
scientific literacy of prospective teachers
through the study of conservation on the

natural resource topic. The conservation
learning utilized the findings of laboratory
testing results from Golobe plants. The
measured scientific literacy referred to the
2000 PISA, which was modified by the
addition of exploration components and
laboratory work skills. Both components were
inserted to scientific literacy since they are
needed as a stage of reconstruction of
indigenous knowledge into scientific
knowledge. The measured scientific literacy
includes seven components: knowing
scientific questions, exploring, identifying
scientific evidence, laboratory work, drawing
up conclusions, communicating, and
demonstrating.

Table 1. Modification of Scientific Literacy Components
Scientific Literacy (PISA) Modification of Scientific Literacy for this Study

1. Getting to know scientific questions 1. Getting to know scientific questions
2. Exploring the community's indigenous

knowledge
3. Identifying evidence needed in scientific

investigations
3. Identifying evidence needed in scientific

investigations
4. Laboratory work for material testing

5. Drawing up and evaluating conclusions based
on evidence

5. Drawing up and evaluate conclusions based on
evidence

6. Communicating valid conclusions 6. Communicating valid conclusions
7. Demonstrating an understanding of scientific

concepts
7. Demonstrating an understanding of scientific

concepts

METHOD

This study employed a qualitative
approach in which the data were analyzed
descriptively, referring to Sugiyono (2008).
On the other hand, the reconstruction of
indigenous knowledge made use of SIL
(Science Integrated Learning) model
adverting to Parmin et al., (2017) consisting
of six stages: exploration, concept integration,
experiment (lab testing), analysis, action-
taking, and reflection. The exploration
focused on the golobe plant, ensuring that the
exploration results are genuinely based on the
community's knowledge that is related to the
science concept. Laboratory tests are carried
out as part of the scientific knowledge testing.
Analysis of the lab test results was done,
aiming at arranging academic script for a
learning source. The decision towards the
analysis results was taken to determine the

form of scientific knowledge. Finally,
reflection was performed to obtain feedback
from prospective science teachers on the
learning materials used in the conservation
course.

The research targets included eighty-
six prospective science teachers joining the
conservation course. Several students from
the Indonesian higher education affirmation
program who come from the Maluku region
were also included in this study. The
Malukunese students were involved starting
from identifying the indigenous knowledge
about Golobe, finding the plants in their home
regions, and taking plants to be tested in the
laboratory. The laboratory testing of Golobe
plants was carried out at the Universitas
Negeri Semarang’s organic chemistry
laboratory. These flows are depicted in Figure
1.
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Information:
(a) Golobe plant in the forest
(b) Golobe fruit
(c) Testing process
(d) Testing results

Figure 1:Stages of Laboratory Test on Golobe

Field observation, interview, and
documentation were done to explore the
golobe and community's knowledge about it.
The field observation resulted in a sampling
of golobe, which was then identified its type
and characteristics. In order to gather
information about the indigenous knowledge,
interviews were carried out with the North
Loloda tribe settling in the North Maluku,
Halmahera Archipelago. Generally, the
interviews were opened for three main
questions: (1) how long have you known that
this plant is believed to cure various
diseases?; (2) how do you consume it?; and
(3) why are you sure that this plant cures
diseases?. Documentation through picture and
video taking was carried out to evidence that
the exploration stage has been done in this
research.

The primary data of this research was
the lab testing results on the golobe's
compound, which includes flavonoid serving
as antioxidant and antibacterial activity. A
phytochemical screening test was brought
about to examine the flavonoid compound
(Odeja et al., 2017). The sample was cleaned,
dried, and ground to obtain golobe powder.
The powder was dissolved, and added
methanol then boiled for about 25 minutes.
The next step was filtering the solution, and
the solvent was evaporated to dryness. The
golobe extract was shaken vigorously using
chloroform, and distilled water was added to
form two layers. The water layer is divided
into 3 (three) parts: 1) 2 drops of 1% FeCl3

were put in the first layer, if the solution is
blackened, then it contains flavonoid; 2) 2
drops of 10% NaOH were put in the second
layer, if the solution produces a bluish-green
color, then it contains flavonoid

The antioxidant activity test employed
the DPPH method (2,2-diphenyl-1-
picrylhydrazyl) (Ghosh et al., 2015). A total
of 25 mg of crude golobe extract was weighed
then dissolved in a 25 ml volumetric flask
with methanol. The mother liquor was
pipetted in 0.1 ml; 0.2 ml; 0.3 ml; and 0.4 ml
into a 25 ml volumetric flask to obtain the test
solution concentration of 4 ppm, 8 ppm, 12
ppm, and 16 ppm. To each volumetric flask, 5
ml of 0.5 mm DPPH solution was added in,
and the volume was met to the outline by
methanol. DPPH absorbance was measured
with a visible light spectrometer at a
wavelength of 515 nm, at intervals of 5
minutes to 30 minutes. The antioxidant power
was measured as a decrease in the absorption
of DPPH solutions due to the addition of
samples. The DPPH solution uptake values
before and after the addition of the extract
were calculated as percent inhibition (%
inhibition) using the following formula: %
inhibition = {(A control – A sample)} / A
control x 100%.

The antibacterial activity test,
referring to Masoko & Makgapeetja (2015),
was performed with several preparations
including bacterial rejuvenation, creating
bacterial suspensions, making paper discs,

(a) (b) (c) (d)
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preparing negative and positive controls, and
making series of concentrations, i.e., 100;
300; and 500 mg/mL. A Disc Diffusion
method (Kirby-Bauer Test) was undertaken
for the antibacterial activity test. The bacterial
suspension test, as much as 20 μL, was put
into the media in petri dish then rubbed with a
sterile cotton swab over the media. The swab
was rotated several times, and the procedure
was repeated twice. The positive control of
Ciprofloxacin 50 μg and the negative control
of 20% DMSO were placed on a paper disc.
Then, the paper disc was settled on the
surface of the media according to the desired
position. Next, the media was incubated at
37ºC for 24 hours, then the diameter of the
inhibition zone was measured using the
calipers expressed in millimeters.

The results of laboratory testing were
then used to make academic texts in the form

of learning materials for conservation
learning. Prospective teachers’ scientific
literacy data were gathered through
observation sheets. The measured scientific
literacy comprised seven components
consisting of: knowing scientific questions,
exploring, identifying scientific evidence,
laboratory work, drawing up conclusions,
communicating, and demonstrating. The
criteria for determining the scientific literacy
referred to Arikunto's (2012) with a range of
scores and categories including 80-100
(excellent), 61-80 (good), 41-60 (fair), and
21-40 (less). Interviews with prospective
teachers were also conducted to obtain their
feedback after using the reconstruction
outcomes in conservation learning.

RESULTS AND DISCUSSIONS

The results of laboratory tests on the
Golobe are shown in Table 2.

Table 2. The Testing Results of Golobe Based on Alkaloid, Flavonoid, Terpenoid, Steroid, and Polyphenol
Parameters

Plant Parameter Test Result Methods
GolobeOsu Alkaloid + Phytochemical

screeningFlavonoid +
Terpenoid +
Polyphenol +

GolobeSusu Alkaloid + Phytochemical
screeningFlavonoid +

Terpenoid +
Polyphenol +

GolobeGogitiwili Alkaloid + Phytochemical
screeningFlavonoid +

Terpenoid +
Polyphenol +

The experimental results on three types
of golobe unveiled that all of them contain
alkaloid, flavonoid, terpenoid, steroid, and
polyphenol. Conceptually, the alkaloid
compound is rarely found in plants. This is in
contrast to the flavonoid, which is widely
found in certain types of plants. Alkaloid,
flavonoid, and polyphenol work as
antioxidant agents which prevent humans

from chronic diseases (Khodabande, et al.
2017). Terpenoid, on the other hand, serves
an antibacterial agent that cures
microorganism infection. It is similar to the
steroid, which can fasten the wound healing
process. In other words, the testing outcomes
confirmed the community's indigenous
knowledge that consuming golobe would be
beneficial for health.

Tabel 3. The Testing Results of Golobe Based on Antioxidant Activities
Plant Parameter Test

Result
Methods

GolobeOsu Antioxidant Activity (IC50) 6,1267

DPPHGolobeSusu Antioxidant Activity (IC50) 6,8763

GolobeGogitiwili Antioxidant Activity (IC50) 5,7821
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The test results have justified the trust
of communities who have been consuming
this plant.

Table 4. The Testing Results of Golobe Based on Staphylococcus aureusAntibacterial Activities
Plant Parameter Concentration

(mg/mL)
Inhibition zone

(mm)
Methods

GolobeOsu Staphylococcus
aureusAntibacterial

100 9,24 ± 0,18 Disc Diffusion
(Kirby-
BauerTest)

300 11,15 ± 0,44
GolobeSusu Staphylococcus

aureusAntibacterial
100 10,02 ± 0,25
300 11,23 ± 0,33

GolobeGogitiwili Staphylococcus
aureusAntibacterial

100 10,44 ± 0,23

Golobe is also believed to heal
wounds on human skin, and this underlies the
analysis of antibacterial agents. The
experiments on three types of golobe at a
concentration of 100 mg/mL and 300 mg/mL
have positively found an inhibition zone to
Staphylococcus aureus, which is the answer

to the golobe's ability to cure wounds. These
stages of research were evidenced by the
prospective science teachers, in which during
the learning activities, seven components of
scientific literacy were assessed. The
assessment data on 86 prospective science
teachers are presented in Figure 2.

Figure 2: The Assessment Results of the Prospective Teacher's Scientific Literacy

The assessment revealed that there
were 69 (80%) prospective teachers that could
explore the community's indigenous
knowledge based on the assigned task.
Moreover, 63 (73%) of them favorably
identified the evidence required in the
research. For the lab work, 70 (81%) student
teachers possessed a remarkable skill in
testing the research object. Also, there were
65 (76%) prospective teachers who drew up
conclusions well. Besides, there are

respectively 68 and 61 student teachers who
competently communicated and demonstrated
the research results. After being rated, it was
found out that the average of the seven
components reached 82 or categorized as
excellent.

The prospective science teachers
experienced numerous learning activities in
the conservation course. The designed
learning activities were linked to modified
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scientific literacy, and the explanation is as follows:

Table 5. Learning Activities in Conservation Course

Learning Activities Scientific Literacy (Modified)
Gathering information from the internet and is strengthened
by asking resource persons

Getting to know scientific questions

Watching original images and video footage about people’s
habit in seeking and consuming golobe, documented by the
research team in the exploration process.

Exploring the community's indigenous
knowledge

Registering information and facts obtained to determine
primary evidence about the savor of Golobe

Identifying evidence needed in scientific
investigations

Listening to the experimental video showing the lab testing
process

Laboratory work for material testing

Using the test result data to make conclusions Drawing up and evaluate conclusions based on
evidence

Presenting the assignment outturns in groups Communicating valid conclusions
Informing the scientific concepts related to Golobe testing Demonstrating an understanding of scientific

concepts

Golobe conservation is urgently
needed keeping in mind the golobe's
favorable benefits, yet it is prone to
extinction. Similarly, Wyborn et al. (2016)
andNtuli, et al. (2019) asserted that
conservation could be implemented through
counseling to the local community. In this
case, golobe conservation should not be
accomplished only to the local community
but also to people in general. The
dissemination of research results has to be
done, and one of the best ways is through
learning. The knowledge obtained by the
prospective science teachers during the
conservation course will be passed through
their future teachers; in other words, it is a
long-term dissemination process. This fact
is supported by Rhee & Choi (2014), who
argued that future teachers are the proper
disseminator for continuing spreading. This
study’s outturns also strengthen the
importance of indigenous knowledge
conservation, which, if not being done, will
be the loss of Indonesian as well as the
world's citizens. This is aligned to Sukri et
al. (2018) andGroves (2019), who elucidated
that the extinction of both natural resources
and indigenous knowledge will affect a
nation's identity. That being said, this research
has taken part in the conservation of the two
aspects.

The scientific literacy constructed
during the learning activities was stimulated

by the use of learning source, which is the
reconstruction result of indigenous knowledge
about golobe. Referring to the modified
PISA’s scientific literacy components, the
prospective science teachers enjoyed the
learning process for its contextuality.
According to Curry &Ponners (2019), the
strength of meaningful learning lays in the
learning materials. Moreover, Koretsky et
al. (2019) emphasized the importance of
empirical learning source. Hence, these
arguments support this research's course
materials for its empiricism and
contextuality, thus attracted the students'
willingness to learn. Seen from the
assessment results, scientific literacy has
already been generated by the time a student
wishes to learn about indigenous knowledge.

The prospective science teachers got
to know scientific questions after they
browsed information on the internet about
indigenous knowledge, and it was not limited
to the golobe plant. This activity was carried
out to emerge curiosity, which was the
starting point in improving scientific literacy.
They looked for valid sources from scientific
papers published in either internationally or
nationally reputable journals. The sources
were collected, studied, and referred to
knowing the characteristics of scientific
questions. The awareness that not all
questions could be scientifically answered has
given the students teachers a new insight in
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sorting out references. According to Pedrosa-
de-Jesus et al. (2016), a question could be
scientifically answered when the queried
object is concrete and empiric.

Moreover, Bielik&Yarden (2016)
argued that scientific queries are introduced
by studying examples of questions. This
statement could be criticized by the findings
of this research as the prospective science
teachers did not review the question sample
but get to know the scientific questions after
analyzing other people's findings. Scientific
question literacy through an in-depth search
of information becomes a form of
channeling curiosity.

The next step is question making
about traditional tribes and knowledge that
have been analyzed. The exploration activities
made use of internet sources and strengthened
by interviews and direct observation. A visit
to the object of study in the community, in
addition to watching the documentary video,
has created a more meaningful atmosphere of
conservation learning. Interviews with the
inlanders revealed the advantage of the plant
to cure numerous diseases, and this fact has
been believed since decades ago. Its efficacy
has emerged the curiosity to reveal its true
benefits. This has coincided with Boevé et al.
(2017), who elucidated that exploration
findings would emerge confidence as
knowledge is perceived through discovery
activity. Data collected during the exploration
stage have been compiled to provide
evidence. As the prospective science teachers’
scientific literacy improves, they could
identify the data needed to reconstruct the
indigenous knowledge. Aligned with this,
Roberts (2016) stated that empirical evidence
arranged systematically would give complete
information about a scientific study so that the
fact is easily accounted for. Empirical
evidence in a knowledge reconstruction is
considered necessary to debate various
opinions that might arise to question the
truthfulness.

The conservation study on natural
resources has to take into account laboratory
skills. Moreover, Amolins et al. (2015)
argued that lab testing outtakes result in

correct concepts; therefore, generate
trustworthy knowledge. In this study, the
prospective science teachers did tests on
golobe not only to discover chemical
compounds in it but also serve as a process of
developing lab work. An interest in the
research object, which was obtained from
their own effort, would boost their scientific
literacy. Similarly, Chang et al. (2011) and
Bernhard (2018) ensured that lab testing on
a self-discovered object would create
systematic and procedural scientific work.

The examined scientific literacy
included communicating the results of
knowledge reconstruction. Communication,
in this research, was built from information
gathering, lab testing, and discovering new
scientific knowledge. A set of activities in
reconstructing knowledge has given an in-
depth and broad insight to the prospective
science teachers to instill a proper
communication skill. Kulgemeyer (2018)
and John (2018) described favorable
communication skills as a description of the
systematic science process. This
communication skill has to be supported by
a remarkable demonstration skill, which
becomes the benchmark of a person's
understanding of science concepts derived
from the knowledge reconstruction.

A reflection of the conservation
course, which made use of the learning
materials as a result of indigenous
knowledge reconstruction, has revealed the
weakness of this research. The flaw was that
not all of the prospective science teachers
participated in a direct exploration of the
golobe. Instead, they referred to the results
of interviews, photos, and videos about the
golobe. This absence on the direct
exploration of the object, according to the
prospective science teachers, has caused a
restriction in delving certain information
about the golobe.

CONCLUSION AND
RECOMMENDATION

The tradition of consuming Golobe is
found as a genuine knowledge of the people
in the hinterland of Maluku. The test results
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have been used as conservation teaching
materials, on the topic of conservation of
natural resources for prospective science
teachers. They have owned seven components
of scientific literacy after using integrated
teaching materials resulting from the
reconstruction of indigenous knowledge about
Golobe. Science learning activities starting
from gathering information to laboratory
testing, are appropriate when used to develop
the scientific literacy of prospective teachers.
Reconstruction of indigenous knowledge as
teaching materials is a part of conserving
endangered natural resources so that it can be
expanded to other tribes’
indigenousknowledge so that no natural
resource of a nation is lost.
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