
 

Jurnal Akademika Kimia, 11(1): 14-18, February 2022 

ISSN (online) 2477-5185 | ISSN (print) 2302-6030 
http://jurnal.fkip.untad.ac.id/index.php/jak/  OPEN ACCESS 

 

14 

1 

Development of Chemistry’s Learning Module Oriented Local Wisdom 
of Central Sulawesi for High School in Basic Acid Solution Materials 

 
Hety E. Panambulo, *Ratman, & Nurida 
Program Studi Pendidikan Kimia/FKIP – Universitas Tadulako, Palu – Indonesia 94119 

Received 27 August 2021, Revised 27 December 2021, Accepted 08 February 2022 
doi: 10.22487/j24775185.2022.v11.i1.14-18 
 

Abstract 
Development research has been carried out to produce a high school chemistry learning module that oriented Central 

Sulawesi’s local wisdom in acid-base solutions. This research was conducted using research and development (R&D) 
methods. The goal of this study was to ascertain the validity and applicability of the developed learning modules. 
Development of the learning module is expected to be used by teachers as users and for students in their independent 
learning, increasing the understanding of concepts and getting to know local wisdom in the Central Sulawesi region. The 
validity of the learning module was determined by a validation test conducted by specialists in the topic, medium, and 
user. In contrast, the practicality of the learning module was determined by the outcomes of the module's implementation 
by students. The validation results showed that the average score of the material expert of 2,66 was categorized as “valid,” 
the average score of the media expert was 3,29 with the category “valid,” and the average score of the user was 3,53 with 
the category “valid.” The results implementation of learning modules using students' response questionnaires obtained 
respectively, a percentage of 29% of students responded was “very practical,” 64,4% of students responded war “practical,” 
6% of students responded was “impractical,” and 0% of students respond was “very impractical.” Based on these results, it 
can be concluded that the development module was “valid” and “practical” in using the learning process. 
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Introduction 
Increasing students' mastery and 

understanding of the subject matter is the main goal 
in the learning process at school. The level of success 
in the learning process cannot be separated from the 
role of a teacher. As a component in the learning 
process, the teacher plays an essential role in 
achieving educational goals. Teachers are expected 
to be able to create learning conditions in such a way 
that they can stimulate students to learn actively 
(Aidha, 2016) 

Chemistry includes knowledge of chemistry in 
facts, theories, principles, and laws based on 
scientific findings and scientific work. Therefore, in 
learning chemistry in high school, the teacher must 
package the presentation of the material to help 
students understand the material well. Chemistry is 
a subject in high school that some students consider 
problematic. That is because the material in 
chemistry subjects includes abstract, rote, and count 
things, making it difficult for students to 
understand. Most students find it challenging to 
understand and apply many formulas during 
chemistry learning (Sari et al., 2014). One of the 
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objectives of high school chemistry subjects is to 
develop reasoning skills in inductive and deductive 
analytical thinking by using chemical concepts and 
principles to explain various natural events and solve 
qualitative and quantitative problems. High school 
chemistry subjects include discussing the nature of 
acid and base solutions known through their effects 
on indicators. An indicator is a chemical substance 
whose color depends on the acidity or alkalinity of 
the solution. The hand that is usually used is litmus 
paper. When red litmus paper is dipped in an 
alkaline solution, it turns blue; when blue litmus 
paper is immersed in an acid solution, it turns blue. 
The color of litmus becomes darker red with a lower 
pH value, while the color of litmus becomes darker 
blue with a higher pH value, even when the 
concentration of the solution remains constant. As 
a result of the fact that acids and bases have varied 
strengths, the topic of the nature of acid-base 
solutions in human existence is exceptionally vast. 
(Duwiri & Siregar, 2016) 

The material for acid-base solutions in class XI 
consists of 57% concepts that are abstract, 28% are 
concepts that can be practiced/demonstrated, and 
15% of the material can be taught through direct 
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experience (Aprianti et al., 2011). The application 
of the topic of the nature of acid-base solutions in 
human life is comprehensive, so to equip students, 
an educator must be able to choose the right 
learning source, one of which is the module (Duwiri 
& Siregar, 2016) 

Learning using modules can make students 
learn independently without or with teacher 
guidance; in addition, in the module, there is also 
control over learning outcomes through the use of 
competency standards in each module that students 
must achieve (Saputra et al., 2016) 

The module in chemistry learning is used as a 
supplementary learning resource for students 
studying the material. In addition, by using the 
module, students can learn independently. 
According to Oka (2010), independent learning is a 
way of active learning and participation to develop 
each individual who is not tied to teachers, lecturers, 
face-to-face meetings in class, and school friends. 

The module can support the teacher's role in 
the learning process because the teacher's role in 
learning using modules can be minimized so that 
learning is more student-centered, and the teacher 
acts as a facilitator in the chemistry learning process, 
no longer dominating knowledge (Khotim et al., 
2015). A module is a form of visual media in printed 
teaching materials that have distinctive 
characteristics. Modules such as learning media can 
be explored to help students understand concepts in 
chemistry both in macro, micro, and symbolic 
aspects (Russel et al., 1997). Modules are practical 
when they are easy to understand to achieve specific 
competencies. In addition, the efficiency of the 
module is also based on affordable doubling costs, 
while it is feasible to determine from the systematics 
of writing modules that are easy to understand, 
material relevant to the competencies measured, and 
the current references used (Rahayu & Sudarmiatin, 
2010). 

The chemistry learning process can be 
meaningful for students when chemistry material is 
oriented to local wisdom in the local area. Students 
feel directly and quickly sensed instantly by students 
(Wati et al., 2017). One of the efforts to introduce 
local wisdom from an early age is learning based on 
local knowledge. Local understanding can be linked 
to science because science knows about the 
symptoms and intricacies found in nature. The 
nuances of local wisdom can be included in these 
subjects (Saputra et al., 2016). To connect local 
knowledge with chemistry subject matter in the 
world of education, we need teaching material that 
can be a bridge in a module (Wati et al., 2017). The 
module is expected to be a vehicle for distributing 
messages or learning information that stimulates 
thoughts, attention, and interest to facilitate the 
teaching and learning process (Lusia & Arief, 2013). 

One form of local wisdom found in the Central 
Sulawesi region is the availability of natural 
resources. Existing plants can be associated with 
learning chemistry, especially acid-base solutions. 

Many plants around produce a sour taste and have 
alkaline properties. Students can better understand 
and relate the material obtained with reality in 
everyday life. 

Local wisdom can be interpreted as a form of 
local wealth or an area in the state of beliefs, 
knowledge, norms, culture, customs, insights, and 
so on that are inherited and maintained so that they 
become an identity and guidelines for teaching how 
to act appropriately in living life (Utari et al., 2016). 
Other researchers in the area have also carried out 
relevant research on incorporating local wisdom in 
learning; based on research conducted by (Suastra, 
2010), it was found that knowledge based on local 
culture has an average value of 58.63. 

The availability of learning modules, 
exceptionally high school chemistry learning 
modules oriented to local wisdom on acid-base 
solution material, is still rarely found in schools. The 
interviews at SMAN 5 Palu showed that the local 
wisdom-oriented high school chemistry learning 
module was not yet available. Students' learning 
resources were student chemistry textbooks; 
students were only centered and depended on the 
teacher. So based on this problem, researchers are 
interested in developing a learning module. It is 
hoped that teachers can use it in learning and 
assisting students in learning independently, 
increasing understanding of concepts, especially in 
acid-base solution material, and linking the values 
of local wisdom in the Central Sulawesi region. 

This paper is intended to describe the 
development of a high school chemistry learning 
module oriented to local wisdom in Central 
Sulawesi on acid-base solutions. 

Methods 
This research uses Research and Development 

(R & D) research and development methods 
adapted from Sugiono's development model. The 
product produced in this study is a high school 
chemistry learning module oriented to the local 
wisdom of Central Sulawesi on acid-base solutions. 
The stages used in this study include: 1) potential 
and problems, 2) data collection, 3) product design, 
4) design validation, 5) design revision, 6) product 
trial (Sugiono, 2010). 

As for the stages of development, this research 
involved various parties referred to as research 
subjects, namely material experts, media experts, 
users, and class XI students of SMAN 5 Palu. This 
research was conducted in class XI MIA 3 SMAN 5 
Palu. A module is valid if the module can evaluate 
what should be considered (Suryani et al., 2014). In 
this study, the learning module developed was 
validated by material experts, media experts, users 
and tested on class XI students of SMAN 5 Palu. 

Validation 
The data for this study were gathered in 

quantitative and qualitative data. Quantitative data 
were obtained from the results of the validation 
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questionnaire of material experts, media experts, 
users and the effects of student response 
questionnaires, namely the average value in the 
aspect of content feasibility, presentation feasibility 
aspect, contextual feasibility, linguistic feasibility, 
graphic feasibility, and orientation of local wisdom 
values. In the learning module. This data uses a 
Likert scale with the alternative responses are very 
good (SB) score 4, good (B) score 3, poor (K) score 
2, and very poor (SK) score 1 (Sugiono, 2010). 
Meanwhile, qualitative data was obtained from 
suggestions and input from experts to correct and 
reduce errors and imperfections in the preparation 
of the module, which was then used as material for 
revision. 

Based on the validation sheet that material 
experts have filled out, media experts and users, the 
average score for each aspect of the assessment is 
calculated using the formula: 𝑋 =  ∑ 𝑥

n  𝑥 100% 

The average score obtained is converted into 
qualitative form based on Table 1. 

Table 1. Product assessment criteria 
Average score Criteria
3.25 – 4.00 Very good
2.50 – 3.25 Good
1.75 – 2.50 Less
1.00 – 1.75 Very poor

(Widoyoko, 2012) 
 
To determine the level of validity of the developed 
module, the average score of all aspects refers to the 
interval determining the level of validity of the 
learning module presented in Table 2. 

Table 2. Interval for determining the level of 
validity of the learning module 

Average score Criteria
1 ≤ Va < 1.8 Invalid 
1.8 ≤ Va < 2.6 Non-valid 
2.6 ≤ Va < 3.2 Quite valid
3.2 ≤ Va < 4.2 Valid 
4.2 ≤ Va < 5 Very valid

(Hobri, 2010) 

Revision 
After validation by experts, the next step is the 

product revision process. Revisions are carried out 
to correct and reduce errors in the learning modules 
developed. The revision process is based on 
suggestions, criticisms, and inputs given by material 
experts, experts, media, and users through 
validation questionnaire sheets and discussions 
conducted. After revision, the developed learning 
module was tested on students to determine the 
practicality of the module to be used in learning. 

Practicality 
In this study, what is seen is the usability of the 

learning module through the implementation of the 
use of the learning module by using a student 

response questionnaire sheet. The practicality of the 
resulting learning module is determined based on 
the large percentage of students who fall into the 
category of strongly agree and agree. The percentage 
of eligibility is determined using the formula: % =  Observed scoreExpected score  𝑥 100% 

Based on the calculation, the percentage range for 
the qualitative criteria can be determined as follows 
in Table 3 (Arikunto,1996). 

 
Table 3. Eligibility percentage scale  

Average score Scale Criteria
76% < score ≤ 100% 4 Very worth it
51% < score ≤ 75% 3 Worthy
26% < score ≤ 50% 2 Decent enough

0% < score ≤ 25% 1 Not worth 
 
Results and Discussion 

Potential and problem analysis 
The analysis phase includes an analysis of 

potential problems; the authors analyze the 
existence of a local wisdom-oriented chemistry 
learning module. Based on the results of a literature 
study and a survey conducted by the author, it was 
found that there was already a local wisdom-
oriented learning module. However, there was no 
chemistry learning module for acid-base solution-
oriented to local wisdom for class XI SMA. The 
results of interviews with chemistry teachers at 
SMAN 5 Palu said that there was no local wisdom-
oriented Chemistry learning module for acid-base 
solutions. The problem obtained by the researcher 
is how to develop learning modules oriented to local 
wisdom in Central Sulawesi on acid-base solutions. 

Data collection 
The data collection stage collects material 

related to acid-base solutions, analyzes the material, 
and determines standard criteria for making 
modules from various sources. Next, contain 
references that will be used to prepare learning 
modules and take pictures and illustrations related 
to local wisdom adapted to the material developed 
in the module. 

Product design 
At this stage, the researchers designed the 

learning module that was developed, namely the 
high school chemistry learning module oriented to 
the local wisdom of Central Sulawesi on the acid-
base solution material. Stage of the researcher 
determined the media suitable for the learning 
objectives, chose the format and carried out the 
initial design of the module development, the 
development method used, and the source of 
module development (Pohan et al., 2014). The 
design of the module is adjusted to standards which 
include 1) Module framework consisting of 
introduction, table of contents, list of figures, list of 
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tables, core competencies, essential competencies, 
indicators, instructions for using modules, module 
components, final objectives, material descriptions, 
sample questions, practicum, summary, questions, 
answer keys for bibliography and glossary, 2) 
Design/display of modules and 3) illustrations in the 
form of pictures to complement the material 
presented, then the results of product designs that 
have been developed are consulted with the 
supervisor. The module design is also carried out by 
integrating the results of various studies on module 
development that have been published (Annoson & 
Walker, 2013). 

Design validation 
At this stage, the product validation that has 

been designed is carried out, namely in the learning 
module. Three experts carried out validation, 
namely material experts, media experts, and 
chemistry teachers as users. Based on the validation 
results carried out by material experts, the average 
assessment score for all aspects was 2.66, which was 
categorized as entirely valid. The results of media 
expert validation obtained an average score of 3.29 
for all elements in the valid category. The validation 
results by users received an average score of 3.53 
with a valid category. According to Sawitri et al. 
(2014), a quality learning module is appropriate if it 
meets the standards of validity assessed by experts or 
experts. 

Product revision 
Product revisions are carried out to correct 

errors and deficiencies based on the results of expert 
validation. Yuliawati et al. (2013) stated that the 
suggestions and input obtained can be used to 
improve a product before it is used in learning. In 
addition to expert validation data, data in the form 
of criticism and suggestions for learning modules 
were also obtained. Furthermore, improvements or 
revisions are made to minimize errors or 
imperfections in the learning modules developed to 
improve the modules' quality and are worthy of 
being tested on students. 

Product trial 
Products that have gone through the validation 

and revision stages are then tested. The trial was 
conducted on 20 class XI MIA 3 SMAN 5 Palu 
students. This trial is intended to determine the 
practicality of the learning modules developed in the 
learning process. In the product trial, students have 
distributed learning modules and studied them. 
After finishing studying the learning module, 
students were distributed an assessment response 
questionnaire to assess the practicality of the 
module; in addition, students were asked to write 
down their comments and suggestions on the 
usability of the module. According to Mercedes 
(2009), applying a prototype module in a lesson can 
be proven by the emergence of positive student 
responses at the implementation time. 

Based on student responses to the learning 
module from the questionnaire given, 29% of 
students responded very practically, 64.4% of 
students responded practically, 6% students 
responded impractically, and 0% of students 
responded very impractically. From the results of 
student responses, this learning module is practical 
and can be applied in learning. 
Conclusion 

Based on the study results, it can be 
concluded that the results of material expert 
validation and media expert validation have an 
average score of 2.66 and 3.29, respectively, 
indicating the category is entirely valid and valid. 
The results of user validation obtained an average 
score of 3.53 with a valid category. And the results 
of the student response analysis showed that 29% of 
students responded very practically, 64.4% of 
students responded practically, 6% reacted 
impractically, and 0% of students responded very 
impractical. These results indicate that the learning 
module developed is valid and practical to use in 
learning. 
Acknowledgment 

The authors would like to thank the chemistry 
teachers and students of class XI MIA 3 SMAN 5 
Palu and all those who have helped the author 
complete this research. 

References 
Aidha, E. R. (2016). Pengembangan modul 

pembelajaran kimia pada materi pokok larutan 
elektrolit dan nonelektrolit berbasis inkuiri 
terbimbing (guided inquiry). Jurnal Sains dan 
Teknologi, 16(1), 1-8.  

Annoson, J., & Walker, M. E. (2013). The design, 
development and evaluation of a self- 
instructional module for nursing practice 
standards. Open Journal of Nursing, 3(8), 539-
544.  

Aprianti, R., Wildan., & Muntari. (2011). 
Pengembangan modul pembelajaran larutan 
asam basa berbasis pendekatan MMS 
(makroskopik, mikroskopik, simbolik) dan 
implementasinya dalam pembelajaran. Jurnal 
Pijar MIPA, 6(1), 1-4. 

Arikunto, S. (1996). Prosedur penelitian: suatu 
pendekatan praktek. edisi revisi IV. Jakarta: PT 
Rineka Cipta. 

Duwiri, Y. I., & Siregar, T. (2016). Pengembangan 
modul kimia topik sifat larutan asam basa kelas 
XI IPA dalam meningkatkan kemampuan 
belajar mandiri siswa di SMA Negeri 1 
Teminabuan Kabupaten Sorong Selatan. Jurnal 
Ilmu Pendidikan Indonesia, 4(1), 55-65.  

Hobri. (2010). Metodologi penelitian. Jember: Pena 
Salsabila. 

Khotim, H. N., Nurhayati, S., & Hadisaputro, S. 
(2015). Pengembangan modul kimia berbasis 



Hety E. Panambulo et al. 
 

 18 

masalah pada materi asam basa. Chemistry in 
Education, 4(2), 63-69.  

Lusia, M. T. A., & Arief, A. (2013). Pengembangan 
modul fisika berorientasi learning cycle 5E pada 
materi gerak kelas VII SMP. Jurnal Inovasi 
Pendidikan Fisika, 2(3), 147-151.  

Mercedes, A. (2009). Evaluation of a proposed set 
of modules in principles and methods of 
teaching. E-International Scientific Research 
Journal, 1(1), 1-24.  

Oka, A. A. (2010). Pengaruh penerapan belajar 
mandiri pada materi ekosistem terhadap 
keterampilan berpikir kritis dan kemampuan 
memecahkan masalah siswa SMA di kota 
Metro. Bioedukasi, 1(2), 1-9.  

Pohan, J. E., Atmazaki., & Agustina. (2014). 
Pengembangan modul berbasis pendekatan 
kontekstual pada menulis resensi di kelas IX 
SMP 7 Padang Bolak. Jurnal Bahasa, Sastra dan 
Pembelajaran, 2(2), 1-11.  

Russel, J. W., Kosma, R. B., Jones, T., Wykoff, J., 
Marx, N., & Davis, J. (1997). Use of 
simultaneous-syncronized macroscopic, 
microscopic and simbolic representations to 
enchance the teaching and learning of chemical 
consepts. Journal of Chemical Education, 74(3), 
330-334.  

Saputra, A., Wahyuni, S., & Handayani, R. D. 
(2016). Pengembangan modul IPA berbasis 
kearifan lokal daerah pesisir Puger pada pokok 
bahasan sistem trasportasi di SMP. Jurnal 
Pembelajaran Fisika, 5(2), 182-189.  

Sari, R. A., Saputro, S., & Catur, A. N. (2014). 
Pengembangan modul pembelajaran kimia 
berbasisi blog untuk materi struktur atom dan 
sistem periodik unsur SMA kelas XI. Jurnal 
Pendidikan Kimia (JPK), 3(2), 7-15.  

Sawitri, D. W., Wisanti., & Ambarwati, R. (2014). 
Pengembangan modul keanekaragaman hayati 
berbasis pendekatan saintifik untuk siswa kelas 
X SMA. BioEdu Berkala Ilmiah Pendidikan 
Biologi, 3(3), 410-415.  

Suastra, I. W. (2010). Model pembelajaran sains 
berbasis budaya lokal untuk mengembangkan 
potensi dasar sains dan nilai kearifan lokal di 
SMP. Jurnal Pendidikan dan Pengajaran, 43(2), 
8-16.  

Sugiono. (2010). Metode penelitian kuantitatif 
kualitatif dan R&D. Bandung: Alfabeta. 

Suryani, D. I., Suhery, T., & Ibrahim, A. R. (2014). 
Pengembangan modul kimia reaksi reduksi 
oksidasi kelas X SMA. Jurnal Penelitian 
Pendidikan Kimia, 1(1), 18-28.  

Utari, U., Degeng, I. N. S., & Akbar, S. (2016). 
Pembelajaran tematik berbasis kearifan lokal di 
sekolah dasar dalam menghadapi masyarakat 
ekonomi ASEAN (MEA). Jurnal Teori dan 
Praksis Pembelajaran IPS, 1(1), 39-44.  

Wati, M., Hartini, S., Misbah., & Resy. (2017). 
Pengembangan modul fisika berintegrasi 
kearifan lokal hulu sungai selatan. Jurnal Inovasi 
dan Pembelajaran Fisika, 4(2), 157-162.  

Rahayu, W. P., & Sudarmiatin. (2010). 
Pengembangan modul kewirausahaan di SMK. 
Jurnal Ilmu Pendidikan, 17(2), 157-161.  

Widoyoko, E., P. (2012). Teknik penyusunan 
instrumen penelitian. Yogyakarta: Pustaka 
Belajar. 

Yuliawati, F., Rokhimawan, M. A., & 
Suprihatiningrum, J. (2013). Pengembangan 
modul pembelajaran sains berbasis integrasi 
Islam-sains untuk peserta didik difabel netral 
MI/SD kelas 5 semester 2 materi pokok bumi 
dan alam semesta. Jurnal Pendidikan IPA 
Indonesia, 2(2), 169-177.

 


