PRELIMINARY STUDY ON THE DEVELOPMENT OF A
LIP LEARNING MODEL BASED ON THE LOCAL
POTENTIAL OF TABA VULKAN GAMALAMA FOR
IMPROVING STUDENTS CHEMICAL LITERACY

ABSTRACT

This research is a preliminary study in the form of a needs analysis as a guide in developing a LIP
(inquiry training-project) learning model based on the local potential of Taba (sand land and batu angus)
Gamalama volcano to increase students' chemical literacy. This research was carried out through
observation, distributing questionnaires and literature studies regarding the LIP learning model based on
Taba's local potential to increase students' chemical literacy. The research method used is descriptive
qualitative with data collection techniques, namely observation, questionnaires and Discussion. The
subjects of this research were students in the Chemistry Education Study Program in the inorganic
chemistry course. The sample used was a saturated sample with a total of 52 students. This research is
the initial part of a series of Research and Development models. The research results show that the
chemical literacy of Indonesian students is still low, which is based on the results of the 2022 PISA
assessment by the OECD, namely that Indonesia is in 67th position out of 81 countries with a score of
383, and the observation results as needs analysis data obtained 100%, not yet using the LIP learning
model (inquiry training-project) based on the local potential of Taba Vulcan Gamalama during chemistry
learning. Based on the results of the preliminary study that has been carried out, it shows that it is
necessary to develop a LIP learning model based on the local potential of Taba Vulcan Gamalama to
increase the chemical literacy of prospective teacher students.
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INTRODUCTION

Education is very important in the 21st century, to ensure that students or learners have the ability or
skills to learn, face life, innovate and be creative in line with the increasingly rapid development of
science and technology (science and technology). Regarding the competency or ability of students in
higher education that can be measured to show the quality of education, one of them is chemical literacy
ability.

Chemical literacy is part of scientific literacy (Cigdemoglu et al., 2017), (Maryone S., & Umar N., 2019),
(Nur A.L, et.al., 2021), (Pratiwi A., & Eka Y., 2022). Chemical literacy is related to how students' abilities
can utilize chemical knowledge with the technology they master to apply it in daily life.

Assessing chemical literacy can use the suitability between the PISA (Program for International Student
Assessment) scientific literacy assessment framework by OECD (2016) including aspects: knowledge,
context, competency and attitude.

PISA assessment results data reported by the OECD (Organization for Economic Cooperation and
Development) in 2022, shows that the science/chemistry literacy skills of students in Indonesia are still
low. The low chemical literacy skills of students in Indonesia are because chemistry material is still
considered difficult by some participants students, and have not been able to apply chemical concepts
in daily life, thus affecting students' chemical literacy abilities. As can be seen from survey data from
PISA 2022 by the OECD (Kemendikbud Ristek, 2023), showing Indonesia in 67th position out of 81
countries with a score of 383. The results of PISA 2022 show a decline in international learning
outcomes due to the pandemic, but Indonesia's ranking in PISA 2022 will increase compared to 2018
(389) due to the resilience of the Indonesian education system in coping learning loss to the pandemic.
In line with the results of the initial study in the 2022-2023 academic year which was carried out for
students of the Chemistry Education Study Program, FKIP, Khairun University, observation data was
obtained that students' active learning attitudes were still very lacking, which would affect chemical
literacy results. This can be seen during teaching and learning activities, few students participate in
asking or answering questions from the lecturer. On average, in one class only two or three people dare
to ask questions to the lecturer. The reason why students are less active during teaching and learning



activities is because 70% of students still feel afraid or reluctant to ask their friends if they want to ask
questions (Nur. A.L, et.al., 2021).

Based on the problems described in this preliminary study, it will be used as reference material or a
source for developing a LIP learning model based on the local potential of Taba Vulcan Gamalama to
increase the chemical literacy of prospective teacher students.

RESEARCH METHODS

The research method used is descriptive qualitative with data collection techniques, namely observation,
questionnaires and Discussion. The subjects of this research were students in the Chemistry Education
Study Program in the inorganic chemistry course. The sampling technique was a saturated sample
(Sugiyono, 2016), with a total sample of 52 students. The results of the preliminary study include two
needs analysis activities, namely field study activities and Discussion. The results of the field study were
obtained from observation data and questionnaires distributed, while the results of the Discussion were
obtained from books, articles from various reading sources related to chemical literacy and integrated
learning models of local potential in the classroom. This research is the initial part of a series of
Research and Development models, which refer to the ADDIE model (Branch, 2009).

RESULTS AND DISCUSSION

The preliminary study is initial research or initial needs analysis carried out in order to develop a LIP
learning model based on the local potential of Taba Vulkan Gamalama to increase the chemical literacy
of prospective teacher students. Through initial research, an analysis of user needs will be obtained
regarding the learning model product that will be developed. Preliminary studies were carried out
through needs analysis, namely through field study activities and literature studies. In general, the
preliminary study produces:

Data from field studies

Field study activities were carried out through observation activities and distributing questionnaires.
Observation activities and distribution of questionnaires have been carried out to obtain data related to
the use of a model based on the local potential of Mount Gamalama in inorganic chemistry lectures at
the Chemistry Education Study Program, FKIP, Khairun University. Data from field studies are presented
in table 1.

Table 1 Results of Field Study Activities

No. Field Study Activities

Results of Field Study

1. Observation of the use of a model
based on the local potential of
Mount Gamalama in inorganic
chemistry lectures at the Study
Program
FKIP Chemistry Education
Khairun University.

Results of Field Study Activities The observation
results show that:

a. There has been no use of a learning model
based on the local potential of Mount Gamalama
in Inorganic Chemistry lectures at the Chemistry
Education Study Program, FKIP, Khairun
University.

b. There are no Inorganic Chemistry learning
tools available based on the local potential of
Mount Gamalama

2. Distribution  of  questionnaires
involving
52 people from the FKIP
Chemistry

Education Study Program
Khairun University Academic
Year 2022-2023.

The results of the questionnaire showed that
69.2% of students submitted assignments viaon
line(e-mail), WA or other using a
laptop/notebook/smartphones

b. The results of the questionnaire showed that
78.8% of students enjoyed studying inorganic
chemistry if it was related to daily life

The results of the questionnaire showed that
100% of the learning models based on the local
potential of the Gamalama volcano had not been
used when teaching chemistry.

.d. The results of the questionnaire showed that
73.1% were happy if lecturers used a learning
model based on the local potential of the
Gamalama volcano when teaching chemistry.




Based on data from the needs analysis of field study activities, the data in table 1 shows that there has
been no use of a learning model based on the local potential of Mount Gamalama in Inorganic
Chemistry lectures at the Chemistry Education Study Program, FKIP, Khairun University. These results
are also supported by needs analysis data from the distribution of questionnaires in table 1, so the
following question is explained about "Have you ever sent assignments viaon line(e-mail), WA or other
using a laptop/notebook/smartphones?”

HYes ENo

Figure 1. Diagram of sending tasks viaon line(e-mail)) WA or other using a
laptop/notebook/smartphones

From the results of Figure 1, it can be seen that as many as 69.2% of respondents have sent
assignments viaon line(e-mail), WA or other using a laptop/notebook/smartphones, then 30.8% of
respondents had sent assignments viaon line (e-mail)), WA or other wusing a
laptop/notebook/smartphones.

Next, the question is explained: Do you think you enjoy studying inorganic chemistry when it is related to
daily life?

HYes mNo

Figure 2. Diagram of enjoying learning inorganic chemistry if associated with daily life

From the results of Figure 2, it can be seen that as many as 78.8% of respondents enjoy studying
inorganic chemistry if it is related to daily life, then 21.2% of respondents enjoy studying inorganic
chemistry if it is related to daily life.

Next, the question is explained: In your opinion, has a learning model based on the local potential of the
Gamalama volcano been used when teaching chemistry?

HYes WMNo




Figure 3. Not yet used local potential based learning model Vulcan Gamalama while studying
chemistry

From the results of Figure 3, it can be seen that as many as 100% of respondents have not used a
learning model based on the local potential of the Gamalama volcano when learning chemistry. Next,
the question is explained: Do you think you enjoy studying inorganic chemistry when it is related to daily
life?

HYes mNo

Figure 4 Happy if the lecturer uses a learning-based model Local potential of the Gamalama
volcano when learning chemistry

From the results of Figure 4, it can be seen that as many as 73.1% of respondents are happy if
lecturers use a learning model based on the local potential of the Gamalama volcano when learning
chemistry, then 26.9% of respondents were happy if lecturers used a learning model based on the local
potential of Vulkan Gamalama when learning chemistry.

Discussion

Discussion activities consist of: (1) identifying the implementation of chemistry learning in tertiary
institutions, (2) analyzing the concept of learning theory, (3) analyzing the relevance of the local potential
of Taba (Sand and Angus stone) Gamalama volcano with inorganic chemical materials, (4 ) analyze the
urgency of chemical literacy skills, (5) analyze research results that are relevant to the results of the
research conducted. The results of the Discussion are briefly presented by the researchers in table 2.
Table 2. Results of Discussion

No. Discussion Review Results of Discussion

1. Implementation a. The clarity of the formulation of Course Learning
chemistry learning in Outcomes is based on Achievements Learning for
College undergraduate study program graduates (level 6)

includes knowledge/P, general skills/KU & special
skills/KK, as well as attitudes/S, which are based on
national higher education standards (SN Dikti).
b. In chemistry learning, there is no use of a learning
model based on the local potential of Taba Vulcan
Gamalama. '
2. Learning concept The results of the analysis of learning concepts are
constructivist theory including Piaget's learning theory
and Vygotsky's learning theory.
b.The concept of the learning model structure is based
on Joyce & Weil (2015), namely: syntax, reaction
principle, social system, support system, instructional
impact and accompanying impact
3. Relevance of the local The local potential of Taba Volcan Gamalama has
potential of relevance with Inorganic Chemical Material, namely
Taba vulcan Gamalama metallurgy.
with inorganic
4. Urgency of ability Aspects of chemical literacy abilities include aspects of
chemical literacy - __knowledge, context, competency and attiudes.

Based on the preliminary study that has been carried out, data was also obtained from the analysis of
literature studies related to the PISA (Program for International Students Assessment) assessment



results reported by the OECD (Organization for Economic Co-operation and Development) in 2022,
shows that the science/chemistry literacy skills of students in Indonesia are still low. As can be seen
from survey data from PISA 2022 by the OECD (Kemendikbud Ristek, 2023), showing Indonesia in 67
position of 81 countries with a score of 383. The results of PISA 2022 also show a decline in
international learning outcomes due to the pandemic, but Indonesia's ranking is in PISA 2022 increased
compared to 2018 (389) due to the resilience of Indonesia's education system overcome learning loss to
the pandemic. This is supported by research data from Pandu J.L., (2018), showing that chemistry
students' chemical literacy skills in waste management material are 73.33%, which is in the medium
category. The results of research from Maryone S., & Umar N. (2019), obtained a percentage of 77.95%,
which shows that high school students' chemical literacy abilities are at a medium level. Refers to these
problems and is also based on constructivist learning theory, which understands learning as a process
of forming or constructing knowledge by students (Ims.syam-ok.unm.ac.id). Constructivist learning
theory includes Piaget's learning theory and Vygotsky's learning theory. As well as the concept of
learning model structure from Joyce & Weil (2015), namely: syntax, reaction principles, social systems,
support systems.

The inquiry training learning model is also able to increase chemical literacy because learning is student-
centered so that students will involve themselves in scientific research. This is supported by research
results from Amalia W., Muharram & Sugiarti (2019) that the inquiry model is a learning model that is
centered on students through an experimental process to obtain information so that it can improve
learning outcomes. The inquiry training learning model is designed to develop skills in scientific
investigations and questions that students will seek answers for themselves in order to answer these
questions (Nur A.L, et.al.,, 2021). And the results of the Discussion also showed that the use of the
project learning model can also improve student learning outcomes (Boy K.S, Meytij J.R & Johny Z.L,
2021), (Saparuddin, Nani K., & Christie N.Y.T, 2022). Saparuddin, Nani K., and Christie N.Y.T (2022)
also explained that the project-based learning model is an application of active learning, which uses
projects in learning so that it can hone students' skills.

In general, there are several stages of inquiry training (Joyce et.al, 2011), namely: a) Facing the
problem; b) Collect data to verify problems arise and determine hypotheses; c) Collect data through
experimental activities; d) Processing data; and e) Analysis of the inquiry process. Students analyze the
patterns of discovery or problem solving strategies they have used. If they find deficiencies, they will try
to improve them systematically, reflecting on the process and evaluating the findings. The stages of
Abidin's (2014) project-based learning model are: a) Determining basic questions; b) Designing the
project plan to be carried out; c) Prepare a schedule; and d) Monitor students in project progress. The
results of the Discussion show that the advantages of the inquiry training learning model are a) Learning
that emphasizes the development of cognitive, affective and psychological aspects in a balanced way so
that it is much more meaningful; and b) As a strategy that is in accordance with the development of
modern learning psychology. The weaknesses of the inquiry training learning model are a) Sometimes
its implementation requires a long time so that educators/lecturers find it difficult to adjust to the
specified time; and b) Difficult to control student activities and success. The advantages of the project-
based learning model are a) Increasing motivation;b) Improve problem solving abilities; and ¢) Increase
collaboration. With weaknessThe weaknesses of the project-based learning model (Kemdikbud 2014)
are a) It requires a lot of time to solve problems; b) Requires quite a lot of costs; ¢) Many instructors feel
comfortable with traditional classes, the instructor plays the main role in the class, and d) There is a lot
of equipment that must be provided.

The results of the preliminary study also showed that local potential in an area could be used as a
learning resource, including Gamalama or Mount Gamalama in Ternate, North Maluku. The results of
the Gamalama volcan include Taba (sand land and batu angus) as a natural resource (SDA) and is one
of the icons or issues of tourism is developing nowadays. Apart from these issues, there are also forest,
mining, energy, health, food and drink issues that exist on this earth internationally and nationally that
can be chosen to be used as learning resources. Atirah M., et.al. (2017) also explained that local
potential can be utilized as a learning resource so as to increase students' knowledge in learning. The
local potential of Taba Vulkan Gamalama can be applied in learning because it is a learning approach
that implements regional wealth with natural potential as a learning resource. Students will be able to
find out the values of the local potential of Taba Vulkan Gamalama which is used as a learning resource.
Based on the problems that have been explained from the results of this preliminary study, one
alternative solution is to combine the LIP (inquiry training-project) learning model and integrate it with the
local potential of Mount Gamalama in the inorganic chemistry Il course. Because currently there is no
learning model that is integrated with the local potential of Mount Gamalama as a source of learning.
These results are also relevant to the data from observations and questionnaires which show that 100%
have not used the LIP learning model (inquiry training-project) based on the local potential of Taba
Vulcan Gamalama when learning chemistry.



CONCLUSION

The results of the preliminary study show that a LIP learning model based on the local potential of Taba
Vulcan Gamalama is needed when learning chemistry which can increase students' chemical literacy.
The data obtained from the preliminary study on needs analysis was 100% that the LIP learning model
(inquiry training-project) based on the local potential of Taba Vulkan Gamalama was not used when
teaching chemistry. It is hoped that with this research information will be obtained in developing a LIP
learning model based on the local potential of Taba Vulcan Gamalama to increase the chemical literacy
of prospective teacher students.

The researcher suggests to future researcher that if they are going toconduct a preliminary study they
must understand the existing limitations. So, that you can carry out better and more accurate preliminary
studies. The limitations referred to are in understanding and utilizing time when conducting preliminary
studies.
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