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Abstract

The ability to think analytically and critically is one of the keys to carrying out education, which can make
students understand comprehensive information and associate between components. However, to train the
students’ analytical and critical thinking skills, their interest and excitement towards the learning process must be
approached. This research was conducted to attract and increase students' interest in learning Biology and
Chemistry (Integrative Science), providing an alternative or inspiration for inquiry science learning media to train
students’ analytical thinking skills and creating a Learner-Centred class. The method used in this study is Research
and Development (4D Model); the module design includes the Define, Design, and Development stages.
Furthermore, the Two Group Randomised Experiment Method was used to test and measure the feasibility of the
Kiwari Module. In this research, the parameters used to test the effectiveness of the module include the parameters
to measure in terms of students' interest or excitement in learning, the use in terms of honing students' analytical
thinking skills, and the use in studying Biology and Chemistry material, as well as student participation or
contribution actively on learning. This study found that the module was said to be effective in increasing students'
interest in learning Biology and Chemistry by up to 92%. The analytical uses of the module were scored 4.5 out
of 5 by the material experts and suitable for use as a science inquiry learning media option up to 71%. The module
was 70.6%, involving students participating actively in the class (Learner-Centred Class).

Keywords: Analytical Thinking, Biology, Chemistry, Integrative Science, Inquiry Module, Learner-Centred
Classroom, Science Learning Media, Student Interest

Introduction

Technological development is one thing
that cannot be avoided and will always
happen on earth. With the development of
technology, it is necessary to develop and
improve human quality as well. A politician,
Nelson Mandela, once said that education is
the most powerful weapon you can use to
change the world. Apart from being a
teaching process, education is also said to be
a process of transferring knowledge,
transforming values, and forming personality
with all the aspects it covers, this is necessary
to get balance and perfection in the
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development of individuals and society
(Nurkholis, 2013).

At this time, Indonesia and the world are
in the Industrial Revolution 4.0 and the Era
of Society 5.0. In facing the development of
this era, it is essential to make efforts to
increase and optimise human resources in
terms of education so that they can contribute
on a global scale and as provision in the
future. The ability to think analytically and
critically is one of the keys to undergoing
education in this era because this will make
students understand comprehensive
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information  and  associate  between
components (Brookhart, 2010; Yilmaz &
Saribay, 2017; Dinni, 2018). Education in
Indonesia itself has carried out the
development of modern learning that is
oriented towards HOTS (High-Order
Thinking Skills) so that students become
accustomed to thinking critically; hence, they
can develop their creativity (Wena, 2020) as
a form of quality improvement efforts to face
Industry 4.0. High-Order Thinking Skills is
the ability to connect, manipulate, and
change the knowledge and experience the
students already have critically and creatively
in making decisions to solve problems in new
situations (Dinni, 2018).

The analytical thinking skills of
Indonesian students is known to be low. This
is viewed by Indonesia’s participation in
TIMSS (Trends in International Mathematics
and Science Study) about five times,
including in 1999, 2003, 2007, 2011, and
2015. This participation shows that
Indonesian students' ranking results are
always included in low-ranking countries.
Furthermore, in one of the research studies
conducted by Prawita et al. (2019) about
measuring Kotabumi students’ analytical
thinking skills on respiratory system
material, it was found that 49% of the total
students still have analytical thinking skills in
a very poor category. 42% have analytical
thinking skills in a poor category, and 9% in
a fair category. This research does not obtain
any students with a good or excellent
category of analytical thinking skills.

Several factors support all the cases
mentioned above, such as the learning
strategy and monotonous learning material
(repeating questions, multiple-choices, and
long essays). The usage of routine questions
causes low student curiosity (Sulistiani et al.,
2018). Therefore, it will create a monotonous
class and not catch students’ interest towards
the material, which will end up not
supporting them to have the capability to
analyse the questions thoroughly. Moreover,
not engaging students’ participation by
having a one-way communication type of
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teaching could also be a factor. Developing
logic, critical thinking, and analytical
thinking skills will be challenging if learning
is conducted with a strategy that includes
students memorising materials (Kao, 2014).
On the other hand, allowing students to
observe, research, and discuss based on
problems presented by the teacher can train
students’ analytical thinking abilities
(Widyaningsih et al., 2018).

Based on research studies have been done
showing how previous learning strategies and
materials have affected the opportunity for
students to train their analytical thinking
skills. This research study innovates an
inquiry type of module to support students in
preparing their analytical thinking ability.
The inquiry-based models begin with a
problem that can improve analytical thinking
skills since it encourages students to discuss
and investigate problems, sum up the results,
and communicate them well (Ramadani et
al., 2021). The whole Kiwari Module uses a
unique concept which is compiled with the
concept of case studies as well as illustrations
with approaches to Biology and Chemistry.
This emphasises students to investigate the
cases and narratives (storylines). Learning
with inquiry models prioritises students to
not only provide the right solution but also
can analyse the case (Ahaddin et al., 2020).

This module is an integrated science
module because, in practice, literacy learning
must be varied and all subjects should be
integrated to see the diversity of students'
potential integration (Budiono et al., 2021).
In addition, according to Fogarty (Budiono et
al., 2021), integrative learning is a learning
process that integrates the curriculum of
various topics across disciplines. The
purpose of integrative literacy-based learning
is to make students able to understand and
analyse a text. Therefore, with the plan to
create this module, it is hoped that later, it
will be able to attract and arouse students'
interest to be able to investigate cases in the
module, as well as become a form or concept
of a new variation in the application of High-
Order Thinking Skills.
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Methodology
3.1 Data Sources, Tools, and Materials

The research was conducted at MAN 4
Jakarta from July to September 2022. This
analysis is a Research and Development
study in which data acquisition is obtained by
adapting one of the research and
development methods, the 4D Model
developed by Thiagarajan, Semmel, and
Semmel 1974. The 4D itself consisted of
Define,  Design, Development, and
Disseminate. However, the research carried
out in this module will be limited to the
Development stage.

Furthermore, the Two Group
Randomised Experiment Method was used to
test and measure the feasibility of the Kiwari
Module in the class. There would be two
different classes from MAN 4 Jakarta (XI
IPA 1 and XI IPA 3), which would be subject
to compare the study’s final results. XI [PA 1
would be the Treatment Group that received
the treatment being researched; in this case,
XI IPA 1 was the one who tested the Kiwari
Module in the class. Meanwhile, XI IPA 3
would be the Control Group that did not
receive the treatment being researched; they
were learning in the general Biology and
Chemistry class without the Kiwari Module.

The parameters used to test the
feasibility and effectiveness of the module
include the parameters to measure in terms of
students' interest or excitement in learning,
the used of the module in terms of honing
students' analytical thinking skills, and the
used of the module in studying Biology and
Chemistry material, as well as student
participation or contribution actively on
learning.

3.2 Data Collection Method

The first stage is the Define stage, which
is carried out to identify and find out the facts
behind the creation of this module through
literature study activities. At this stage, it
aims to determine and define the
requirements needed in learning by analysing
the objectives and limitations of the material
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developed by the device (Kristanti & Julia,
2017). The next stage is Design that includes
the creation of instruments for the validator
and the module framework according to the
Module Design plan. This design is retrieved
to determine that the modules are made
according to learning needs. Meanwhile, the
third stage is Development in order to
maximise the modules’ concept and produce
revised module based on input from
validators or experts in their fields and to test
the feasibility of the module according to
learning needs.

After the modules were validated, the
next stage was the module trial for XI IPA 1
students. The method used in the module trial
phase to test the modules’ effectiveness is the
Two Group Randomised Experiment
method. In the end, XI IPA 1 and XI IPA 3
students  will complete the same
questionnaire to compare the difference
between the class with and without the
Kiwari Module in the Treatment and Control

group.
3.2 Data Analysis

The data analysis method used in this
study is descriptive qualitative data analysis;
the data will be analysed using two variables,
namely, the product’s characteristics and the
module’s quality. The instrument used to
analyse the data comes from the results of a
questionnaire that the respondents will fill
out after working on the module to measure
its impact and effectiveness. Data analysis
includes aspects in the module such as
whether the language is easy to understand,
presentation systematics, implementation
aspects, whether the module attracts students'
interest, and so on as parameters which will
later be accumulated to get a final result in the
form of a percentage then the results are
analysed according to the scale module
eligibility.

Results and Discussion

This study aims to create an inquiry
module that can be used as a variation of a
new concept to attract students' interest and
improve analytical thinking competence as
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well as create a student-centred learning class
(Learner-Centred Class). Starting with the
4D Modelling stage in module design, the
design of this inquiry module starts from the
module concept, which is inspired by
investigative and detective concepts. At the
module design stage, starting from making
narrative cases and determining material with
literature and literature studies to find out

what materials will be covered and linked in
the module.

Furthermore, the preparation of module
and the manufacture of designs or
illustrations of module is carried out using the
Canva software (Picture 1). Finally, the
module validation stage was carried out by
material experts.

Picture 1. Module [llustration and Design

The instrument validation stages in this
module are carried out by means of experts’
judgment in producing instruments, in this
case, the Biology and Chemistry Teachers of
MAN 4 Jakarta.

Table 1 presents the data from the expert
assessment results of the questionnaire used
for the validation.

The questionnaire consisted of 8
questions with a rating range of 1-5. Aspects
of module assessment include Student
Interest, Learner-Centred modules, and
Analytical Uses of Modules. The comments,
suggestions and input given by the material
experts are contained in Table 2.

Table 1. Results from Material Experts

Scope Scoring

1
Student Interest 5
Learner-Centred 4.6
Module
Analytical Uses of 5
Module

Total Score Average

Experts Score

Total Notes

2 Average
4.5 4.75 Very
value
4.6 4.6 Very
value
4 4.5 Value
4.6 Very
Value
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Table 2. Suggestions and Advice from the Material Experts

No. Suggestions and Advice Follow-up

1. | The instructions and steps of the module are -
clear

2. |In the section on respiratory system Adding information and modifications or
disorders, additional information is needed revisions regarding the form of problems
about the bacteria that cause the disease with respiratory system disorders

3. | Reflections are strengthened during the Making presentation slides for students’
class reflection after working on the module.

4. | Revision regarding the beginning of the Revised
paragraph to be indented

Table 2 shows the list of suggestions and
advice, including the follow-up of the
suggestions from the Material Experts
(Validators). There are at least four main
suggestions and advice from both experts,
with all of them already being solved or
revised as the experts suggest.

The subject of this research is class XI
(11) TPA MAN 4 Jakarta. There are two
classes, where one class (XI IPA 1) is the
group that gets the trial (Treatment Group),
and the other class (XI IPA 3) is the group
that does not get the treatment (Control
Group). The trial of the Kiwari Module was
conducted on Wednesday, 5" October 2022
(Picture 2). The research was conducted in
the Treatment Group, class XI IPA 1 MAN 4
Jakarta. Before the module was tried out, the
students read the instructions and were
divided into groups. Furthermore, the trial
began with the duration of working on the
module for 1 hour and 30 minutes. After
working on the module, each group prepares
two people to present the results of their
analysis of cases in the module in class
(Picture 3). Next, a discussion of the modules
is carried out, including the cases contained
in the module (Picture 4). After the end of the
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trial, students were asked to fill out a
questionnaire related to their experiences
during the whole class, their interests, the
content, form, or design of the Kiwari
Module.

Picture 2B. Kiwari Module Trial
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Picture 4. Module Discussion

The data used in this study were primary
data based on a specialisation questionnaire
in Biology and Chemistry which was given to
students in both Treatment Group class XI
IPA 1 and Control Group XI IPA 3 MAN 4
Jakarta. The trial of the Kiwari Module has
been carried out and the group that received
the treatment, namely class XI IPA 1,
received and filled out the specialisation
questionnaire as well as the Module
Effectiveness Validation and Feasibility
Validation questionnaires. Later, this data
will be used as a benchmark for comparing
the interests of students who received the
module treatment (Kiwari Module) with
students who did not receive the treatment.

Interest Measurement of Control Group

Class XI IPA 3, which also served as the
control group in this study, filled out 16
questions in the questionnaire or interest
questionnaire in Biology and Chemistry
learning, where the questions were related to
their experiences and interests during the
Biology and Chemistry learning process in
general classes (without Kiwari Module).
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Table 3. Percentage of Control Group’s Interest

Interest Interest
Ranges Percentages
Interested 52%
Average 26%
Not 22%

Interested

Based on Table 3, it is known that 52% of
students in class XI IPA 3 have an interest in
learning Biology and Chemistry with general
learning methods. While 26% are known to
have an ordinary interest in learning Biology
and Chemistry, 22% of students are not
interested in learning Biology and Chemistry.

Interest Measurement of Treatment
Group

Table 4. Percentage of Treatment Group’s

Interest
Interest Interest
Ranges Percentages
Interested 70%
Average 18%
Not 12%
Interested

Based on the data shown in Table 4, as
many as 70% of students in class XI IPA 1
felt interested in learning Biology and
Chemistry with the Kiwari Module used
during the class. Meanwhile, 18% are known
to feel the same way (ordinary) during
module trials and learning in general.
Meanwhile, 12% or as many as two students
felt not interested in learning Biology and
Chemistry. Class XI IPA 1, which also served
as the treatment group, had 17 students and
had been divided into groups of 4-5 people
when the module trial was carried out.

Comparison of Results

The results of the two studies were then
measured and compared between the results
from the Treatment Group (XI IPA 1) and the
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Control Group (XI IPA 3). The purpose of the
comparison is to record progress in research.

Comparison of Results

500
| I I
[nterested Averag

©
® Trcatment Croup

Not Interested

2 Control Group

Picture 5. Comparison between Control and
Treatment Group

The diagram above shows (Picture 5), a
difference in the percentage of students'
interest reaching approximately 20% in

Biology and Chemistry learning using the
Kiwari Module. Besides, there is a difference
of up to 10% in students' disinterest in
learning Biology and Chemistry without the
Kiwari Module.

The last stage of this research is the
validation of the Kiwari Module. After
completing the Kiwari Module trial, class XI
IPA 1 received and filled out the Module
Effectiveness Validation and Feasibility
Validation questionnaires. The questionnaire
is a benchmark for respondents to determine
whether the Kiwari Module is effective and
feasible in attracting students' interest in
learning Biology and Chemistry. Their
responses to the Kiwari Module and the
Biology and Chemistry Learning Process
using Kiwari are listed in Table 5.

Table 5. Percentage of Responses on Respondents Questionnaire

Benefits Aspects Average Rating Scale Notes
5 4 3

Use of Module to attract students' 80.4% 11.76% 7.84% Very Agree
interest
Use of Module to train Analytical 70,6% 22.05% 7.35% Very Agree
Thinking Competency
Use of Module to study Biology 294% 52.9% 17.6% Agree
and Chemistry material
Use of Module to involve students ~ 70.6% 26.45% 2.95% Very Agree

actively contributing to class
(Learner-Centred Class)

Notes:

5: Very Agree 4: Agree

According to the data shown in Table 5,
80.4% of students very agreed that using the
Kiwari Module could interest them in
learning Biology and Chemistry because they
were equipped with a unique concept and
illustrations that match the material to attract
students' interest in learning. This is in line
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3: Uncertain

with research by Septiani et al. (2013);
Afridah et al. (2022), who stated that teaching
which is attractively designed and equipped
with pictures attracts students’ interest.

The use of module can also train students'
analytical thinking competencies which
70.6% of students agree that learning
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activities with Kiwari can hone their
analytical skills in linking Biology and
Chemistry learning in everyday life. The
module is equipped with consecutive and
further questions that encourage students to
solve and investigate the case inside the
module by connecting links between
evidence that have a relation to the Biology
and Chemistry materials to find appropriate
conclusions and solutions. This is supported
through research done by Kusdiastuti et al.

EFFECTIVENESS VALIDATION

BGood WAvernge MLess

Picture 6A. Effectiveness Percentage

According to the data obtained from the
XITPA 1 questionnaire (Pictures 6A and 6B),
the Kiwari Module received positive results.
Based on Pictures 6A and 6B, the Kiwari
module gets a percentage of the effectiveness
of using the module by 92%, and the
percentage of the feasibility of the module is
obtained by 71%. Based on assessment data
for each aspect, the Kiwari Module received
a good response in field trials because the
effectiveness of this module reached a
percentage above 90% of class XI IPA 1
students.

The results of the study show that the
module is categorised as effective up to 92%
for the Biology and Chemistry class because
it caught students’ interest and encouraged
students’ active participation to investigate,
analyse, and solve the case inside the module.
This is in line with Sartika et al. (2018), who
stated that inquiry-based learning is one of
the models that prioritise student activity in
the learning process, such as building
independent learning and analysing complex
information. Moreover, it is also supported
by the research conducted in 2019 by
Qadariah et al. They conducted an inquiry-
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(2016) that inquiry-based learning involves
students actively seeking, finding, and
investigating knowledge

Furthermore, 52.9% of students agreed
they could study Biology and Chemistry
while working on this module. In addition,
70.6% of students felt that they could actively
contribute to discussions, express opinions,
and convey the results of their analysis to
fellow group members.

FEASIBILITY VALIDATION

MFcasible WAvcrage Minfeasible

Picture 6B. Feasibility Percentage

based module research on the Material of the
Reproductive System. In the study, it is
known that the value of the effectiveness or
usefulness of the inquiry-based module has a
percentage above 90%.

Conclusion

The Kiwari Inquiry Module received
positive responses from both the validator
and students who received this module
treatment. The Kiwari Module can be used as
an alternative learning medium for Biology
and Chemistry, which is able to attract
students' interest in honing their analytical
thinking skills by implementing a learning
process that involves active involvement and
contribution of students in discussing and
exchanging ideas.

Based on the analysis and discussion of
the data, the conclusion that can be obtained
from this study is that there is a difference in
the percentage of students’ interests reaching
approximately 20% in the control group and
treatment group. This fulfils the objective of
the research, to create an inquiry module that
can be used as a variation of a new concept to
attract students' interests in improving
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analytical  thinking competencies. In
addition, according to the data listed, the
Kiwari Module is able to help hone students'
analytical thinking skills, reaching 70.6%
improvement.

The Kiwari module can also be an
alternative to inquiry learning that maximises
student contribution and involvement during
learning. It is in line with the aim of making
this module, which is to maximise the
contribution and activeness of students in the
class (Learner-Centred Class) as an effort to
improve analytical thinking competency.

References

Afridah, A., Iswari, R. S., & Lisdiana, L.
(2022). Development of Guided
Inquiry-Based  Digestive  System

Teaching Materials to Improve Critical
Thinking and Scientific Attitudes.
Journal  of  Innovative  Science
Education, 11 (1), 118.

Ahaddin, M. A., Jatmiko, B., & Supradi, Z.
A. 1. (2020). The Improvement of
Critical Thinking Skills of Primary
School  Students through guided
inquiry learning models with integrated
peer instructions. Studies in Learning
and Teaching, 1 (2), 104.

Budiono, A., Wiryokusumo, I., & Karyono,
H. (2021). Pengembangan Modul IPA
Berbasis Literasi dan Integratif dalam
Memfasilitasi Belajar Mandiri Siswa.
Jurnal ~ Inovasi  dan  Teknologi
Pembelajaran, 8 (1), 59.

Dinni, H. N. (2018). HOTS (High Order
Thinking Skills) dan Kaitannya dengan
Kemampuan Literasi Matematika.
Prisma Jurnal Unnes, 1, 170.

C. Y. (2014). Exploring the
Relationships between Analogical,
Analytical, and Creative Thinking.
Elsevier Science

Kristianti, D.,  Julia, S.  (2017).
Pengembangan Perangkat
Pembelajaran Matematika Model 4-D
Untuk Kelas Inklusi Sebagai Upaya

Kao,

SciEd Journal | Vol. 3 | No. 2 | 2023

Meningkatkan Minat Belajar Siswa.
Jurnal MAJU, 4 (1), 41.

Kusdiastuti, M., Harjono, A., Sahidu, H., &
Gunawan, G. (2016). Pengaruh Model
Pembelajaran  Inkuiri  Berbantuan
Laboratorium  Virtual = Terhadap
Penguasaan Konsep Fisika Peserta
Didik. Jurnal Pendidikan Fisika dan
Teknologi, 2 (3), 116-122.

Mullis, I. V. S., Martin, M.O., Foy, P., &
Arora, A. (2016). The TIMSS 2011
International Results in Mathematics
TIMSS 2015 Int. Results Math, 17-183

Nurkholis, N. (2013). Pendidikan Dalam
Upaya Memajukan Teknologi. Jurnal
Kependidikan, 1 (1), 25.

Prawita, W., Prayitno, B. A., & Sugiyarto.
(2019).  Students' Profile About
Analytical ~ Thinking  Skill on
Respiratory System Subject Material.
Journal of Physics, 1157 (2), 3.

Qadariah, N., Lestari, S. R., & Rohman, F.

(2019). Modul Berbasis Inkuiri
Terbimbing Berdasarkan Hasil
Penelitian  pada  Materi  Sistem
Reproduksi.  Jurnal  Pendidikan
Universitas Negeri Malang.,4 (5), 634-
639.

Ramadani, A. S., Supardi, Z. A. 1., Tukiran,
& Hariyono, E. (202). Profile of
Analytical Thinking Skills Through
Inquiry-Based Learning in Science

Subjects. Studies in Learning and
Teaching, 2 (3), 45.

Sartika, S. B. (2018). Teaching models to
increase students’ analytical thinking
skills. Advances in Social Science,
Education and Humanities Research
(ASSEHR), 125, 216-218.

Septiani, D., Ridlo, S., & Setiati, N. (2013).
Pengembangan Lembar Kerja Siswa
Berbasis Multiple Intelligences pada
Materi Pertumbuhan dan
Perkembangan. Unnes Journal of
Biology Education,? (3), 359-365.

Page |51



Sulistiani, E., Waluya, S. B., & Masrukan.

Wena

(2018). The Analysis of Student's
Critical Thinking Ability on Discovery
Learning by Using Hand on Activity
Based on the Curiosity. Journal of
Physics, 983, 2.

, L. M. (2020). Pembelajaran
Berorientasi HOTS (Higher Order
Thinking Skill) di Era Revolusi Industri
4.0 Untuk Mewujudkan Generasi
Indonesia Emas 2045. Prosiding
Mahasaraswati ~ Seminar  Nasional
Pendidikan Matematika
(MAHASENDIKA) tahun 2020.

Widyaningsih, E., Waluya, S. B. &

Kurniasih, A. W. (2018). Analysis of
Critical Thinking Ability of VII Grade
Students Based on The Mathematical
Anxiety Level Through Learning Cycle
7E Model. Journal of Physics, 983, 1-
8.

52 | Page

SciEd Journal | Vol. 3 | No. 2 | 2023



