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INTRODUCTION

The development of science and technology that is increasingly rapid in the 21st century requires
human resources to be able to utilize science and technology as a reference in preparing for the fulfillment
of knowledge-based needs and facing competition in an increasingly tight working world. Competition that
occurs in the era of globalization must be faced by preparing high-quality human resources, namely resources
that have the ability to think critically logically, creatively, systematically so that they are able to face various
challenges of life independently. As a solution to deal with this, all forms of change are needed, especially
in the field of education. Education is expected to equip students to have life skills to deal with life challenges
in the 21st century. Ministry of Education and Culture (2013) formulates that the 21st century learning
paradigm emphasizes the ability of students to find out from various sources, possess critical thinking skills,
master information and communication technology and collaboration and collaboration in solving
problems. Friedman (2006) in Sudarisman (2015) states that entering the 21st century changes the learning
paradigm towards student centered as well as the need to provide advanced thinking skills or Higher Order
Thinking Skill (HOTS).

Critical thinking skills are intellectual processes in making concepts, synthesizing, analyzing,
applying, and evaluating various information obtained from the results of observation, experience, reflection,
where the results of this process are used as a basis for taking action (Walker &amp; Finney, 2006). Critical
thinking ability is an important thing and it is very necessary for students to face life problems that are
increasingly complex in the future. Critical thinking can be categorized as high-level thinking skills, where
critical thinking is a clear and directed thinking process, which is used in mental activities such as problem
solving, decision making, analyzing assumptions (Johnson., 2011). With critical thinking skills, surely
students can more easily think deeply about problems, especially in the basic problems of life in the
globalization era. Critical thinking skills involve learning activities, such as analyzing, synthesizing, assessing,
creating, and applying new knowledge to real world situations. Critical thinking skills are very important in
the learning process because these skills provide opportunities for students to find new knowledge (Hakim et
al., 2018). As students progress into junior and senior high school, critical thinking skills, decision-making
skills, and information gathering skills need to be taught. The individual must also be skilled at evaluating the
future. Students’ critical thinking skills become an essential goal in education. It is related to a perceived need
to deal with the information explosion in this era. However, these skills are neither inborn nor naturally
acquired, yet must be trained in students (Changwong et al., (2018).

But in reality, critical thinking skills in Indonesia are still very low. The low thinking ability of
students in Indonesia can be identified based on the PISA (Program for International Student Assessment)
rankings held by the OECD (Organization for Economic Co-operation and Development) in 2009 Indonesia ranked
59, in 2012 Indonesia was ranked 64th out of 65 countries. In 2015 Indonesia experienced an increase but did
not change the position of Indonesia from a low position which was ranked 62 out of 70 countries
(Organization for Economic Cooperation and Development, 2016). The indications can also be seen from several
studies on students critical thinking skills in Indonesia, such as the research of Ristiasari et al., (2012) in
Temanggung Central Java N 6 Middle School, and research by Masita et al. that students critical thinking
skills in Indonesia are still relatively low.

The above problems also occur in the SMAN 2 Palembang. Students critical thinking skills in these
schools are classified as low, this is indicated by the results of the initial needs analysis conducted by
researchers by giving a test of critical thinking skills developed by Prayitno (2014) which refers to Facione
(2015) critical thinking ability indicators. The results of the percentage obtained from the critical thinking
ability tests obtained aspects of interpretation 74.7% with high categories, analysis aspects 30.8% with very
low categories, evaluation aspects 28% with very low categories, conclusions aspects 19.6% with very
categories low, explanatory aspects 0.9% with very low categories, and self-regulation aspects 60.7% with low
categories.

Based on the needs analysis carried out at the Palembang State High School 2 through the results of
a questionnaire analysis and interviews of teachers and students, the use of teaching materials used so far is
limited to the textbooks provided by the school and has not fully empowered critical thinking skills, this is

32



Tari Anjar Wulan, et al / Journal of Biology Education 10 (1) (2021): 31-41

shown from analysis of teaching materials in the form of books on the body defense system material written
by Yusa (2016) used in Palembang State High School 2 by using aspects of critical thinking with aspects of
interpretation obtained 56.6% with low categories, 40.6% analysis aspects with categories very low, 28.6%
evaluation aspects with very low categories, 62.5% conclusions with moderate categories, 44.4% explanatory
aspects with low categories, and 50% self-regulation with low categories, while based on the results of book
analysis on material the body defense system used in other schools by Pujiyanto &amp; Ferniah (2002) shows
that a interpretation specs 75.4% with medium category, analysis aspect 68.7% with moderate category, 42.8%
evaluation with low category, 62.5% conclusion with moderate category, 69.4% explanation with moderate
category, and self regulation 56.33% with a low category. The low level of thinking ability of students is also
due to the fact that when the learning process is very rarely trained to solve a problem and the evaluation
questions given by the teacher have not led to high-level thinking skills.

The low ability of students' thinking is also due to the fact that during the learning process they are
rarely trained to solve a problem and the evaluation questions provided by the teacher have not led to higher-
order thinking skills. This happened in almost every subject matter explained by the teacher at SMAN 2
Palembang. One of them is on the body's defense system material. Through the results of interview students
show that the body's defense system material is material that is quite difficult to understand. This is also
supported by the analysis of the national exam (UN) scores in the 2015/2016 academic year of SMA Negeri
2 Palembang students who showed low mastery of the body's defense system material, with an average grade
level of the School which was 39.58%, at the Regency / city level 52.55%, the Provincial level is 48.29%, and
56.33% for the National level (Puspendik, 2016).

The body's defense system material is contained in the curriculum 2013 on basic competencies 3.14
Analyzing the role of the immune system and immunization against physiological processes in the body, as
well as basic competencies 4.14 Conducting campaigns the importance of various programs and types of
immunizations and abnormalities in the immune system in various forms of information media. The material
of the body's defense system is very closely related to daily life, such as being able to know various causes of
disease and prevention early through an immunization program. This material is very difficult to understand
because the material is abstract, making students less able to understand. The learning process given by the
teacher to students is simply reading and completing a training assignment in a printed book given by the
teacher without any more detailed explanation of this material. Students are only fixated on books. In
addition, teachers also do not use teaching materials or media as a support and attraction for student learning.
The result is that students are less active and will affect their thought processes.

In order to overcome these problems, one of the efforts that teachers can do is to use modules as
teaching material used to train student self-study. Module is one of the teaching materials that is packaged
systematically and designed to achieve specific learning objectives, besides that the advantage of the module
is that it can provide feedback to students (Sesya & Lisdiana, 2014).

Modules can train learning activities are modules based on learning models, learning models will
construct student knowledge so that students get a more meaningful learning experience. In the selection of
learning models in the teacher module should be able to apply learning models that involve students directly
in learning activities so that students will understand about meaningful learning concepts and can process and
develop student creativity. Munawaroh, et al., (2018) states that the learning model used is very important
and influential in the learning process to support critical thinking skills in model selection based on problem
solvers is one model that can be applied. As for research based on Permana et al., (2019) Students who can
think critically must often train themselves to analyze a problem. One of them is the Search, Solve, Create,
and Share (SSCS) model.

The SSCS model is a model that can be actually applied in learning the 2013 curriculum and is seen as
an appropriate model for optimizing critical thinking skills. The characteristics of this model are involving
students in investigating and solving a problem so that it will directly support participation and stimulate
thinking skills. This is reflected in each phase. As explained by Chen (2013), that the SSCS learning model
consists of four stages, namely 1) the Search phase aims to identify the problem, 2) the Solve phase which
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aims to carry out the problem solving plan obtained from the search stage, 3) the stage Create that aims to
produce solutions and evaluate the processes and solutions that have been obtained in a product, 4) Share
phase aims to socialize problem solving through presentation activities. In this learning model students are
required to think actively in solving given problems, find solutions by working together in groups and then be
able to deduce logically to problems. Thus, this model is a learning model that involves students' problem
solving thinking skills (Kurniawati & Fatimah, 2014). In addition, based on research Diani, et al., (2019)
learning activities using the SSCS learning model puts students as the center of activity (student-centered
learning) while the teacher only acts as a facilitator of class activities.
Based on this background, the researcher conducted a study entitled "Development of Seacrh,

Solve, Create, and Share (SSCS) Model-Based Modules to Train Students' Critical Thinking Abilities in the
Material of the Human Body Defense System".

RESEARCH METHOD

This research is a type of research and development called R & D research. The development model
refers to the model of Borg and Gall (2003) which was modified to the seventh stage (Sugiono, 2016).

The procedures for research and development that are carried out are: 1) the research and information
collecting stages which are the needs analysis phase including literature studies and field studies. 2) Stage of
planning (planning) to design modules / products based on a matrix arranged. 3) The stage of developing
the initial product design (develop preliminary form of product) is to make the module in accordance with
the plan. 4) The initial product validation stage (preliminary field testing) is carried out by expert validators
including material expert validators, media expert validators, evacuation expert validators and linguist
validators and readability. 5) Product revision stage as a result of design validation (main product revision)
as the first product revision. 6) Limited field testing stage (main field testing) is carried out by education
practitioners and students as small groups. 7) Second product revision phase after operational product
revision.

The data analysis technique used in this research and development is a qualitative descriptive data
analysis technique that is processing data in the form of suggestions derived from expert validation and
quantitative data analysis is used to systematically compile an assessment score on the perception of
responses regarding the feasibility of the module.

RESULTS AND DISCUSSION
Module Product Based on the SSCS Model on Body Defense System Material

Body Defense Module System Product Development based on the Search, Solve, Create And Share
model to train critical thinking skills developed based on the development procedures of Borg and Gall
(2003) which were modified into seven stages, namely until the product revision stage.The development of
module teaching materials was selected based on the initial needs analysis conducted at Palembang N 2
High School. The initial needs were carried out through literature studies and field studies. Based on
preliminary data, it is found that in Palembang National High School 2, teaching materials are needed that
can support the learning process and empower critical thinking skills. The teaching material is a module
based on the SSCS learning model.

Based on the results of the library study module is a teaching material that can be used independently
by students, making it easier for students to develop the results of their thinking in the module, in addition
modules equipped with learning models can train learning activities so that student learning activities are
more directed. Literature study on learning models conducted by researchers found that learning models
that can support students' critical thinking skills are models with problem-solving characteristics, one of the
problem-solving models is the SSCS learning model. According to Chen (2013) SSCS learning model is a
model that uses a problem-solving approach that emphasizes the use of scientific methods or think
systematically, logically, regularly and thoroughly. The aim is to acquire cognitive abilities and abilities, to
solve rational, straightforward and complete problems.
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SSCS learning model involves students in investigating new situations that are designed with four
stages, namely Search, Solve, Create and Share. Each learning phase is specifically designed to arouse
students' interest in asking questions and will make students actively involved to gain understanding of
science by conducting investigations and finding solutions to existing problems. Another advantage of the
SSCS learning model according to Pizzini (1998) in Rahmatika & Alimah (2014) is gaining direct experience
in the problem-solving process, providing opportunities to learn and solidify concepts in a more meaningful
way, process information, use higher-order thinking skills, provide opportunities for students to be
responsible for the learning process, and practice collaboration with others. According to Nastiti et al., (2018)
the SSCS model is a problem-solving based model with student-centered learning characteristics, training
students to solve problems with stages or steps to solve independently, teachers no longer become the center
of the learning process but as a facilitator guides the learning process in the classroom so that it trains students
to think logically.

The results of the national exam (UN) analysis in the 2015/2016 academic year of SMA Negeri 2
Palembang students showed the low mastery of the body's defense system material, with an average grade
level of School which was 39.58%, District / city level which was 52.55%, the Provincial level is 48.29%,
and 56.33% for the National level (Puspendik, 2016). The low national exam scores become a reference for
the selection of material in the module.

SSCS model based module products are developed based on basic competencies basic competencies
3.14 Analyzing the role of the immune system and immunization against physiological processes in the body
and basic competencies 4.14 Conducting campaigns the importance of various programs and types of
immunizations and abnormalities in the immune system in various forms of information media. Modules
based on the SSCS model developed by researchers have advantages over ordinary modules. The module is
compiled based on indicators of critical thinking ability according to Facione (2015) which consists of six
aspects including interpretation, analysis, conclusions, evaluation, explanation and self-regulation.
Indicators of critical thinking skills have been accommodated in each activity both in the material, learning
activities, and evaluation questions. So that the module based on the SSCS model can be used effectively as
teaching material that optimizes critical thinking skills, especially in the body's defense system material. A
series of student activities in the module are designed based on the syntax of the SSCS learning model. The
student activity is placed at the front of the module before giving a description of the material. It is intended
that students become more active and effective in constructing their knowledge. The final part is given
exercises that have been arranged based on indicators of critical thinking skills and based on the objectives
that must be mastered by students. The exercise aims to measure the level of mastery of the material by
students as a whole. The following is a module cover based on the SSCS model to improve critical thinking
skills.
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Figure 1 The front cover of the module based on the SSCS model

Student activities in the module include 4 stages of activities namely Search, Solve, Create and Share.
The first activity is Search (identifying problems) This stage is the initial activity of the SSCS learning model.
At this stage students are directed to identify problems based on the phenomena presented in the module by
expressing ideas or ideas through a list of questions created. through these questions it is expected to provide
simple explanations and build students' basic abilities (Saregar, et al., 2018). The aspects of thinking ability
that will emerge at this stage are aspects of interpretation and aspects of analysis that will be used by students
in exploring students' initial knowledge concepts. This is in line with the opinion of Rustaman (2009) in
Faizah et al., (2017) organized and systematic questions that enable students to engage in activities that help
them to gain a deep understanding.

F E‘ [ Search (Mengidentifikasi Masalah)

I Perhatikan dan pahamilah Artikel berikut.

Penyakit cacar air merupakan salah satu penyakit kulit yang
muncul karena adanya infeksi virus yang bernama Variella zoster
yang mana virus inilah yang menimbulkan ruam pada kulit
berbentuk  bintik-bintik  kecil berwarna merah yang |
% | menyebabkan rasa gatal dan bahkan membuat kulit tersa seperti |
melepuh. Adapun gejalanya mulai timbul (masa inkubasi) dalam

i waktu 10-21 hari setelah terinfeksi. Pada anak-anak yang i
berusia diatas 10 tahun, gejala awalnya berupa sakit kepala,

4 demam sedang dan rasa tidak enak badan sedankan gejala pada
orang dewasa gejalanya lebih berat dari pada gejala pada anak- |
anak.

Cacar ini adalah salah satu penyakit kulit yang dapat di tularkan secara langsung melalui |
seorang penderita kepada orang lain. Namun seseorang yang sudah terserang penyakit
ini, kemungkinan tidak akan pernah mengalaminya infeksi cacar air lagi.

(Sumber: Wardayati, 2017 diakses dari https://www.liputan6.com/regional)

Dari artikel diatas apa yang kalian ketahui dari penyakit cacar? Mengapa setelah
mengalami penyakit cacar kita tidak akan pernah terserang penyakit cacar lagi? tuliskan

hasil analisismu dibawah ini.

Figure 2 Display Stage Search (identify problems)
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The second activity is Solve (planning problem solving) At this stage students are directed to actively
make designs in solving problems in the form of hypotheses that are presented through ideas or ideas based
on the results of analysis from various sources of the problems presented in the module. Activities at this
stage can lead to aspects of critical thinking, namely the analysis phase as well as aspects of further
explanation of the problem and include the right reasons. Through problem-solving activities it is hoped that
students will get a more meaningful learning experience. As revealed by Yusnaeni et al., (2017) the
opportunity for students to acquire skills in problem solving will realize the ability to think, In addition to
this activity students will work together with a group of friends in solving problems in the module.
Collaboration and discussion in groups makes students dare to express opinions and interact (Suciati, 2013).
Mulyono & Dewi, (2016) State SSC learning with a contextual approach encourages students to build their
own knowledge, and encourages students to work together. Provide contextual problems that make learning
more meaningful and make students' thinking processes more developed.

Solve (Memecahkan Masalah)
| ———— Berdasarkan artikel diatas, diskusikanlah bersama teman sebangkumu mengenai

Falismilanartikel mengendl peiyRkiTATDSUibwRIT penyakit AIDS. Adakah perbandingan diantara artikel sebelumnya dengan artikel AIDS

Lt .coit; Padang Afo '~ Sebiaig anak dengii tsia di bawili Jria. Gabiin diatas jika dihubungkan dengan mekanisme Pertahanan Tubuh, tuliskan hasil diskusi

(balita) di Kabupaten Solok Selatan, Sumatera Barat, mendapatkan perawatan kalian dibawah ini.
intensif karena menderita gizi buruk disebabkan HIV/AIDS (Human

Immunodeficiency Virus/Acquired Immune Deficiency Syndrome),

"Balita ini diketahui menderita gizi buruk ___

akibat diserang Penyakit Acquired Immune

Deficiency Syndrome  (AIDS) pada Februari

2016, dan penyakit ini didapat oleh balita

dari orangtuanya kata Kepala Bidang

Kesehatan Keluarga Dinas Keschatan Solok !

Selatan, Rosa Yulfiano di Padang Aro, Selasa.

Saat ini balita itu dalam pengawasan ketat mengingat penyakit ini belum

ada obatnya. Sementara kondisi balita ini tidak kunjung membaik. Virus HIV

telah membuat daya tahan tubuh balita ini tidak kuat sehingga sedikit saja
demam bisa berakibat fatal terhadapnya bahkan kematian. Sepanjang 2016 ini,
kata Rosa, pihaknya mencatat sembilan balita mengalami gizi buruk, dan
semuanya karena penyakit yang menyertai, termasuk yang terkena HIV AIDS.

(Sumber: https://www.liputan6.com/regional)

(a) (b)
Figure 3 Display of the Solve Stage (solving problems)

The third activity is Create (creating a product). This stage students are directed to create something
new product in order to provide further explanation of the ideas and ideas that have been understood in the
previous stage. Hatari, et al., (2016) revealed in his research that student activities at this stage can train
students' critical thinking skills on indicators to provide further explanation, infer, and implement strategies
and tactics. Conclusion skills can be observed from students' activities in making correct conclusions, logical
statements, and making general statements.
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Create (Mencipta) 6. Rancanglah sebuah skenario atau cerita yang menggambarkan mekanisme respon

imun sesuai dengan teori yang telah kalain pelajari.
Mekanisme Pertahanan Tubuh

Buatlah kegiatan bermain peran (role play) mengenai mekanisme pertahanan

tubuh untuk memahami mekanisme sistem pertahanan tubuh. langkah-langkahnya Skenario Drama

sebagai berikut.

1. Siapkan papan nama dari patongan karton berukuran 10x 10 cm.

2. "Tuliskan dalam tiap karton tadi nama-nama bagian sistem pertahanan tubuh (misalnya
antibodi, sl T, antigen, sel B).

3. Tulislah pula dalam karton lainnya, benda atau zat yang dapat menyerang pertahanan
tubuh, seperti virus, bakteri maupun racun,

4. Bagilah dua kelompok. Kelompok pertama sebagai sistem pertahanan tubuh dan
kelompok kedua sebagai kelompok patogen atau antigen.

5. ‘Tuliskan nama-nama anggota yang berperan sebagai sistem pertahanan tubuh dan
antigen dalam drama yang telah kalian buat.

(a) (b)
Figure 4 Display Stage Create (create)

The fourth activity is Share (communicating). In this activity students are directed to communicate
the results of discussions and products that have been made in the previous stage with confidence. The
aspects of critical thinking skills that will emerge are aspects of explanation, aspects of evaluation or testing
the truth of the results of the discussion and aspects of concluding the results of the discussion. The ability
to evaluate performance in a group is also expressed by (Mustofa, et al., 2015). Through the stages in SSCS,
students will go through a process where they solve problems systematically so that they not only understand
how to solve problems but can also share them with other friends (Wijayanti, et al., 2019). According to
Yusnaeni & Corebima, (2017) states that using the SSCS model especially at the Share stage will motivate
students to be more confident in expressing their opinions responding to solutions, and evaluating the
solutions obtained. In addition to a sense of responsibility and cooperation, the application of the SSCS
learning model at the Share stage can also help students develop mutual respect for opinions and receive
opinions from others (Febriyanti et al., 2014).

~ a‘

N

Share (Mengkomunikasikan)

Presentasikan video yang telah kalian buat untuk menjelaskan mekanisme
pertahanan tubuh, Setelah itu mintalah pendapat dari teman kalian berupa kritikan
maupun saran terhadap video yang telah kalian buat. Sertakan kesimpulan mengenai

mekanisme pertahanan tubuh dan catatan penting pada kolom berikut.

Modul Biologi Sistem Pertahanan Tubuh Berbasis Model SSCS ‘
Figure 5 Display Stage Share (communicate).
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Feasibility of Module Based on SSCS Model

The feasibility of the module based on the SSCS model on body defense system material was tested
through expert validation stages, practitioner assessment, and students as a small group of field users. The
results of expert validation indicate that the module is in accordance with the objectives developed because
it is qualified according to material experts, design experts or presenters, linguists or legibility, and evaluation
experts, but requires some improvements according to the advice of each expert through the first phase
revision module. The results of the validation assessment of module products based on the SSCS model can
be seen in the following table.

Table 1 Recapitulation of Module Validation By Validators

No  Aspect Percentage of Score (%) Qualification

1 Material Expert 75,4 % Good

2 Media Expert 68,8 % Good

3 Evaluation Expert 74,4 % Good

4 Linguist 78,3% Good
Average 74,22 % Good

Percentage of assessment of expert validation results in table 2.1 shows that feasible module products
are continued in limited field tests, this can be addressed from the validation results by several expert
validations such as material expert validation obtained by an average of 75.4%, media expert validation
obtained average 68.8%, expert evaluation validation obtained an average of 74.4% and linguistic validation
and readability obtained an average of 78.3%. From the four results of the validation obtained an average of
74.22% with good qualifications.

Even though it is said to be feasible by the validator there are several things that need to be improved.
As for the revisions suggested by the material expert validator, namely improving the writing of the source,
the writing system of the numbering should follow the EYD writing system and there is an image caption in
a foreign language. The steps taken by the researcher were improving the writing of the source, improving
the writing of numbers correctly and translating foreign language captions into Indonesian. This is very
important in order to make it easier for students to understand the material well. The revision of the media
expert is to improve the color selection on the module background that is too striking, to improve the
similarity in font size and to move the glossary at the end of the module. Revision of evaluation experts is to
improve evaluation questions on the analysis aspect and questions with the interpretation aspect. Revision
of linguists and legibility, namely improving the writing of prepositions and correcting words that are less
lettered.

After repairing the module based on suggestions from experts, the next step is a limited field test
involving validation of education practitioners, namely the Biology teacher and student validation as a small
group test conducted by 30 students of class XII MIPA. The results of the validation by teachers and students
can be seen in the following table.

Table 2 Result of Limited Fielt Test

No  Aspect Percentage of Score (%) Qualification

1 Educational practitioner (teacher) 96,5 % Very good

2 Students 84, 7% Very good
Average 90,6 % Very good

Based on the results obtained by the limited field test is that the module is feasible to use because it
is in accordance with the objectives and is very good qualified. The details of the validation of education
practitioners obtained 96.5% and student ratings obtained 84, 7%. However, there are some suggestions given
by the teacher, namely regarding words that are less lettered and the material in the module should be linked
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to daily life so that it makes it easier for students to understand them. In addition, suggestions from students,
namely the evaluation section should use easy-to-understand sentences and add foreign terms to the glossary.
The steps taken by the researcher were perfecting the module product based on suggestions from education
practitioners and students so that the module was really suitable for use.

CONCLUSION

Based on the results of the presentation of research and module development, it can be concluded
that the module product developed consists of four stages, namely Search (identifying problems), Solve
(planning problem solvers), Create (developing a product) and Share (communicating) to practice critical
thinking skills. Validation results show that module products based on Search, Solve, Create, and Share
(SSCS) models to train critical thinking skills can be said to be feasible because they are well qualified in
terms of material validation, media experts, evaluation experts, linguists and readability of, Biology
education practitioners and small group validation.
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