JURNAL PENDIDIKAN MATEMATIKA DAN IPA = e

Vol 10, No 2 (2019) h. 314-322 e SR

http://jurnal.untan.ac.id/index.php/PMP “ “‘lwbs’l'
@ W‘?

|

THE DEVELOPMENT OF BASIC CONCEPT SCIENCE
MODULE WITH SETS VISION BASED ON
SCIENCE LITERACY

Yuni Arfiani, Mobinta Kusuma
Science Education Study Program, Universitas Pancasakti Tegal.
E-mail: yuniarfiani@upstegal.ac.id

DOI: 10.26418/jpmipa.v10i2.29845

Abstract

This study aims to determine the validity and level of readability of
the Basic Concepts Science module with SETS vision (Science, En-
vironment, Technology, Society) based on Science Literacy. Testing
the validity of the module in this R & D (Research and Develop-
ment) uses content validity and construct validity tests, while test-
ing the readability level of the module using the crossing test tech-
nique. The results of the study show the level of validity of the mod-
ules developed is included in the category of very high validity so
that the module can be used. Meanwhile, the results of the module
readability level test show that the Basic Concepts Science Module
Based on Science Literacy SETS developed in the category is quite
easy to understand and ideal for use in learning.
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Science Environment Technol-
ogy and Society (SETS) is one of the
approaches that combine science,
environment, technology, and issues
that exist in society (Khasanah,
2015). The purpose of SETS learning
is to improve students' solving skills
in community and environmental
problems. Once this goal is achieved,
the critical thinking skills of students
will  be  developed favorably
(Purwandari, 2014).

Meanwhile, scientific literacy
is the ability to utilize and apply sci-
entific concepts in dealing with daily
situations (Bybee et al., 2009). The
National Science Teachers Associa-
tion (NSTA) and the Regulation of
National Education Minister
(Permendiknas) No. 16 of 2007 state
that science teachers need to master
the concept of integrated science
(Wilujeng, 2012). This indicates that
students as candidates for science
teachers in secondary schools must
be able to advance scientific literacy
in every learning process. One way
to improve scientific literacy is
through the SETS approach. In
Khasanah (2015), it is affirmed that
SETS has 5 syntaxes, namely Invita-
tions, Exploration, Solutions, Appli-
cations, and Conceptualization. The-
se five syntaxes can nurture students
to improve their scientific literacy
(Trihastuti, 2017).

The success of the learning
process is influenced by several fac-
tors, one of which is the availability
of teaching materials. Wenno (2010)
states that one of the problems in sci-
ence learning (including physics,
chemistry, and biology) is related to
teaching materials/study material. In
line with this, Tamimiya (2017) as-
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serts that good teaching materials
must be able to improve the cogni-
tive, affective, and psychomotor abil-
ities of pupils. Excellent teaching
materials can provide broad under-
standing to students about the con-
cept of material to be delivered as
well as its application. If it is associ-
ated with scientific literacy, then ex-
cellent teaching materials certainly
must be able to improve learners' sci-
ence literacy.

Teaching materials that only
pertain to one topic are called mod-
ules. Modules should be employed
autonomously by students. There-
fore, the modules as teaching materi-
als must be arranged systematically
and interestingly, and include the
contents, methods, as well as evalua-
tions (Setyowati et al, 2013).

The Basic Concept of Science
is a discipline that examines and ana-
lyzes the basic concepts in natural
science. These concepts include an
introduction to the science's history
and nature (its characteristics, as-
sumptions, scopes, boundaries and
types of science), natural phenome-
na, scientific work, living things and
their characteristics, organization of
life, diversity of living things and
their interactions in the nature of sci-
ence as well as scientific method. In
addition, science concepts also incor-
porate theories about the nature of
matter and its changes (including
physical and chemical changes), the
use of scientific methods in the crea-
tion of scientific products and efforts
in overcoming environmental prob-
lems.

Learning Basic Concepts of
Science can be successful if it is sup-
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ported by the availability of excellent
teaching materials in order to im-
prove scientific literacy and provide
students' understanding of SETS.
This knowledge can be acquired as a
provision for students to deal with
increasingly rapid technological de-
velopments.

Based on this description, it is
essential to have teaching materials
in the form of a Basic Science Con-
cept module that aims to provide
SETS understanding and its applica-
tion, as well as to continue employ-
ing Science Literacy as the basis.
This module is expected to hold a
high level of readability to be used in
the learning process.

METHOD

This study is classified as de-
velopment research. The products
which were developed and examined
for their readability in this study were
modules on the Basic Concepts of
SETS wvision and Science Literacy
basis. This research was conducted at
Tegal Pancasakti University. The
subjects in this research were stu-
dents majoring in Science Education
Study Program at Pancasakti Tegal
University in the odd semester of
2017/2018 Academic Year.

The procedures for developing
the Basic Science Concept Module
SETS vision and based on Science
Literacy included preliminary stud-
ies, planning, module making pro-
cess, expert validation, product test-
ing, and analysis of trial results. The
Validation consisted of Content Vali-
dation and Construct Validation
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which was done by the expert judg-
ment method. The researcher applied
the Content Validation to assess the
material appropriateness with the syl-
labus and RPS, the language used,
the correctness of the concept, and
the suitability of the literature sources
with the material. While the Con-
struct Validity is used to assess the
suitability of module components
with predetermined indicators. The
aspects of construct validation in the
module assessment included the
completeness of the module compo-
nents, the language wused, and
graphics.

The score provided by the vali-
dator included several points, such as
1 (poor), 2 (adequate), 3 (good), and
4 (very good). Next, the results of the
validator's evaluation were later ana-
lyzed and calculated as the average
for each type of validation. The cate-
gories of module content validity as-
sessment are: (1) average score> 34
then categorized as very high validi-
ty, (2) 23 <average score < 34 then
categorized as high validity, (3) 11
<average score < 23 then categorized
as the medium validity category, and
(4) the average score < 11 catego-
rized as the low validity category. On
the other hand, the category of mod-
ule construct validity assessment is:
(1) the average score> 35 which was
very high in the validity category, (2)
24 <average score < 34 was included
in the category of high validity, (3)
12 <average score < 23 was classi-
fied as moderate validity category
and (4) average score 12 which was a
category of low validity.

After the results of the valida-
tion test were obtained, the module
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readability test should be conducted.
This test was intended to investigate
the practicality of using modules as
well as testing its feasibility to be
used in learning. Tests were carried
out by using a contingency test with a
variable-fixed ratio technique that
removed words in a certain sequence
with the conditions in accordance
with the requirements set by the test
maker.

FINDINGS AND DISCUSSION

The module characteristics de-
veloped in this study covered four
components of scientific literacy as-
pects, specifically: (1) Science as a
body of knowledge; (2) Science as a
way of investigating; (3) Science as a
way of thinking; and (4) interaction
of science, technology, and society.
Moreover, the modules formed in
this study also incorporated two
things, namely: Module 1 about the
Nature of Science, and Module 2
about the Scientific Method.

After the modules were com-
piled, construct validation and con-
tent validation tests were then carried
out by involving three validators who
were experts in the field of Natural
Science Education, Science Educa-
tion Evaluation, and SETS. The se-
lection of validators was based on the
content enclosed in the module de-
veloped. The results of the content
validation assessment by the valida-
tor team on the Basic Concepts of
Science with SETS Vision and Based
on Science Literacy with the subject
matter of the Science's Nature and
Method can be seen in Table 1.

Table 1 is the result of a valida-
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tor's assessment of the content of the
modules. According to Rusdi (2018,
180), there are 11 aspects that are
employed and are the elaborations of
3 information that must be fulfilled in
knowing the quality of the product
contents. The three information are
the accuracy of the contents, the pre-
sent contents, and the completeness
of the contents.

The accuracy of the contents in
Table 1 includes: (1) the suitability of
the material in the module with the
RPS (Semester Learning Plan) in the
Basic Concept Course of Science; (2)
the conformity of material with the
theme of the Nature of Science; and
(3) the suitability of the material with
the Theme of the Scientific Method,
Clarity of information, Concept Ac-
curacy , and the suitability of library
resources. On the other hand, The
Present Content can be elaborated in
the aspect of conformity of the mate-
rial with aspects of Science Literacy
and SETS. Finally, the completeness
of the contents can be explained in
the aspects, the effectiveness and the
efficiency of the language used.

The results of the validator's
assessment of the contents of the
module concerning The Basic Con-
cept of Science with The SETS Vi-
sion and the Science-Based Literacy
are remarkably valid that these mod-
ules can be used without revision.
Nevertheless, there are several sug-
gestions given by the validator relat-
ing to the contents of the module,
namely the need to establish a con-
cept of knowledge, science, and tech-
nology along with examples. In addi-
tion, a description of the characteris-
tics of science should be presented in
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Table 1. The results of module content validation assessment.

Validators Score

No Rated Aspects I I I
1  The material is in accordance Basic Concepts of 4 4 4
Science RPS (Semester Learning Plan)
2 The material fits the Nature of Science theme 3 4 3
3 The material fits the Scientific Method theme 3 4 3
4 Material is in accordance with the indicators of 3 4 3
Science Literacy
5  Material is in accordance with SETS elements 3 4 3
6 Legibility 4 3 3
7  Information clarity 4 3 3
8  Effective and efficient 3 3 4
9  Conformity of proper and correct language rules 4 4 4
10 The truth of the concept 4 4 4
11 Suitability of library sources with material 4 4 3
Total Score 39 41 37
Average Score 39
Category Very High

the form of points. Furthermore, the
steps of the scientific method should
be clarified, evaluations need to be
added, and SETS content must be
attached in the form of diagrams or
drawings.

The results of the construct
Validation assessment by the valida-
tor team on the module Basic Con-
cepts of Science with SETS Vision
and Based on Science Literacy on the
subject of the Nature of Science and
Scientific Methods can be seen in
Table 2. Table 2 shows 12 aspects to
assess the module construct. The con-
struct here can be interpreted as a
module design or display. Rusdi
(2018,199) states that the expert's as-
sessment of a product is focused on
aspects of material content and de-
sign of the product. The description
of the aspects assessed is adjusted to
the components contained in the
module developed, including covers,
objectives, diagrams, images, ques-
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tions, readability and clarity of lan-
guage, the suitability of language,
shape, size, and type, and layout. Ta-
ble 2 also displays the average value
of the total score of the module con-
struct by 41, so that the module can
be categorized as very valid and can
be used without revision. Suggestions
given by the validator relating to the
construct/display module are used as
a reference for evaluation and im-
provement, namely the need to im-
prove the layout between the descrip-
tion of the concept and the image so
that it is more interesting, reviewing
the grammar used, and evaluation
instructions need to be clarified.

The module evaluation process
by the validator team above in addi-
tion to providing an assessment, the
validator team also provided sugges-
tions for improvement. Suggestions
for improving the validator include
adding and refining the material and
improving the layout of the module.

The Development of Basic Concept Science Module with SETS Vision Based on Science Literacy
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Validators Score

No Rated Aspects
I I I
1 Cover Module 2 4 3
2 Purposes 4 4 4
3 Material descriptions 3 3 3
4  SETS diagram 3 3 3
5  Examples of exercises 3 4 3
6  Evaluation questions 3 3 3
7  Legibility 4 4 4
8  The clarity of information 4 4 4
9  Effective and efficient 3 4 3
10 Suitability of good and correct language rules 4 3 3
11 Shape, size and type of letter 4 4 4
12 Layout 3 4 3
Total Score 40 44 40
Average Score 41
Category Very High

Bab 1. Hakikat IPA

PENDAHULUAN

Tujuan Pembelajaran: Kita telah melihat berbagai peristiwa alam dan fenomena yang
Setelah membaca modul ini,

mahasiswa diharapkan dapat
1. Memahami definisi IPA tata surya,
2. Mendeskripsikan hakikat

IPA sebagai Proses,
Produk dan Sikap
Menerapkan hakikat IPA
dengan Pendekatan SETS
berbasis Literasi Sains

terjadi di alam raya seperti ekosistem hutan hujan tropis, sistem

silang genetika
beberapa contoh fenomena alam yang dapat dikaitkan dengan
IPA. Keterkaitan IPA dengan kemunculan fenomena di alam raya

©

berkaitan dengan fakta, konsep, teori, hukum alam, dan proses
kejadian. Mengenali fakta, konsep, teori dan hukum alam menjadi
latar belakang memunculkan sikap ilmiah. Istilah IPA kemudian
juga disebut dengan kata *sains”

d  Prinsip, hukum, aturan
Prinsip, hukum, dan aturan adalah pemyataan yang
memgrediksi antarhubungan konsep-konsep (Famer
dan Famel, 1980). Terdapat dua kategon prinsip
yakni pinsip empirik dan prinsip teoreic (Fiman

2017) Prnsp empiik menjuk hanya pada
antatubungan  konsepkonsep  berdasarkan
pengamatan, fetapi tidak menyediakan pemelasan
terhadap antarhubungan yang dipredisian
Gaieo Gallel (1564-1642) lahir dh | COntonnya adaizh hukum Ohm. Prinsip ini meibaticn
Pisa ftalia. Dia masuk Universitas Pisa | antarhubungan berbagai konsep dan memprediksi

untuk belajar kedokteran, tetapi
mempelajari matematika. Pada 1589
i dhangkat ke bidang matematika &
Psa Pada 1592, ia pindah ke
Unwerstas Padua, di mana i
mengajar geometri, mekanika, dan
astronomi. DI sini ia membuat
kemajuan signifikan dalam fisika
gerak Setelah Galileo menerbitkan
faporan tentang satelit-satelit Jupiter

apa yang akan tefjadi dalam interaksi antarkonsep
tersebut. Isfilah prinsip, hukum dan aturan seringical
diperkarkan satu sama lain dalam Werat sans
Sementara ftu prinsip teoretk merujuk pada konsep-
konsep teoretk yang menyediakan peniiasan o
sampng memprediksi. Prinsp fteonts tdak
menggambarkan relasi Kuanlitati sepens hainya

Figure 1. The improvement of image layout in the module.

This suggestion is an evaluation and
improvement of the module. Exam-
ples of module improvement results
can be seen in Figure 1 and Figure 2.

After the module revision had
been conducted with the input from
the validators, then the researcher
carried out the readability level test
of the SETS Basic Science Module
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with SETS Vision and based on Sci-
ence Literacy. This test was conduct-
ed on 10 science education students.
Tests were conducted by using a con-
tingency test with a variable-fixed
ratio technique which removed words
in a certain sequence with the condi-
tions in accordance with the require-
ments set by the test maker. The re-
sults of the test can be seen in Figure

The Development of Basic Concept Science Module with SETS Vision Based on Science Literacy
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HAKIKAT IPA
Berdasarkan uraian pengantar, sains dipandang dalam dua dimensi, yaitu dimensi dinamis dan
dimensi statis. Kedua dimensi ini saling terkait sehingga memunculkan 3 komponen penting
dalam memahami hakikat sains yaitu
1. Sains sebagai Proses

2 Sains sebagai Produk

3. Sains sebagai Sikap

Pl

Gambar 3. Keterkaitan Komponen Sains

Keterkaitan 3 komponen sains dapat diperjelas dengan tabel 2 berkut it
Tabel 2. Keterkaitan Sains sebagai Proses, Produk dan Sikap
(dikembangkan dari Farmer & Farrell, 1980)
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Lee mengatakan ia menaruh harapan percoabaan di masa mendatang yang melibatkan|
manusia akan membuktikan efektivitas transfeksi-nano jaringan di dunia nyata.Secara, teori
transfeksi-nano jaringan seharusnya mampu untuk mengubah sel apapun dalam tubuh menjadi jenis
sel yang lain. Kemampuan ini membuat aplikasi terapi pemrograman ulang sel menjadi lebih mudah
dan lebih aman, karena sel-sel tersebut akan tetap berada di dalam tubuh selama pemrograman
ulang. Apabila sel-sel tersebut dikeluarkan dari tubuh, diprogram ulang, dan kemudian dimasukkan
kembali ke dalam tubuh, maka sel-sel ini akan diserang oleh sistem kekebalan tubuh
(sumber hitps //wyw. com/afl lang-dna-sel-d tek
0ano/3976747 himl)

Dari sumber artikel diatas diatas, buatiah analisa keterkaitan sains dalam bagan SETS berikut

KONSEP DASAR IPA (Bervisi SETS Berbarsis iterasi Sains)

Figure 2. The addition of materials to link the SETS components to the module.
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Figure 3. The distribution of module readability level test score.

Table 3. The recapitulation of module readability test results

Description

% Module Readability Level

Minimum score
Maximum score

Average

44
60
50,4

1 and Table 3.

Table 3 presents the acquisition
of the average score of the module
readability level of 50.4%. This
shows that the module SETS Basic
Concept of Science-Based on Science
Literacy developed into the category
of teaching materials that are ideally
used in learning. Some input submit-
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ted by students during the implemen-
tation of the readability test is related
to the layout between the material
description and the image, and the
need to attach SETS diagrams.

CONCLUSION AND SUGGES-
TION

The Development of Basic Concept Science Module with SETS Vision Based on Science Literacy
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The conclusions of the SETS-
based Basic Science Concept Module
development research based on Sci-
ence Literacy are: (1) Test construct
validation and module content vali-
dation confirms that the Basic Sci-
ence Concept Module SETS and the
Science-Based Literacy developed
are included in the very high validity
category so the module can be uti-
lized; (2) The module readability test
results in this study indicate that the
Basic Science Concept Module with
SETS Vision and Science-Based Lit-
eracy developed in the category is
considerably easy to be understood
and ideally used in learning.

Suggestions that can be con-
veyed in this research is that further
research efforts are required to devel-
op SETS-based Basic Science Con-
cept Modules and Based on Science
Literacy for other themes. Moreover,
the testing also needs to be accom-
plished on a wider scale with larger
sample sizes.
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