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Abstract

At present, there is still a lack of teaching materials in Elementary Schools,
specifically science that is suitable to the needs of students and encourages
students to care about their environment. The purpose of this study is to
develop a Natural Sciences module with the STSE (Science, Technology,
Society, Environment) approach to strengthen cognitive learning outcomes in
Elementary Schools. The method used is the research development of the
modified Borg and Gall model, namely preliminary studies, development
stages, and evaluation stages. The research subjects were grade IV students,
Public Elementary School Kangkung 1 Mranggen. Data collection instruments
used were observation sheets, tests, questionnaires, and documentation.
Analysis of research with t-test and n-gain test to determine the comparison of
modules, as well as improvement of learning outcomes. The results of the
study that the Natural Sciences module, with the STSE approach, is valid for
use. The results of trials with the t-test show the difference between the use of
modules and student books, N-gain module usage scores 0.723 with a very
high category. The practicality test shows a practical module so that students
and teachers can accept it. The Science Module STSE approach can be used as
a substitute for teaching material on the theme of the environment around
Grade IV Elementary School.
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INTRODUCTION

Natural sciences subjects are one of three
topics that are tested as national standardized
examinations for elementary school level.
Natural sciences are expected to be a vehicle for
students to learn about themselves, the
environment, further
development, and to apply it in their daily lives.

Curriculum 2013 emphasizes of mutual

and prospects for

learning. Cain and Evans (1993) science is a
study of the natural surroundings, related to
discovery, and contains four things, namely
content or products, processes or models,
attitudes, and technology.

Based on the results of observations, the
classical completeness of natural sciences
learning was 63%, existing teaching materials
that already used, it is not suitable for students
to use in a certain area. They have not been
integrated with encouragement so that students
appropriately the
environment. Ruminiati (2017) stated that the
fourth-grade students' books have not applied
the scientific approach appropriately, and often
there are character that are not

appropriate in the learning context. So the

can behave concerning

values

development of teaching materials following
these conditions is essential to do.

Rahayu (2015) stated that a module can
support students for active learning and can help
the effectiveness of learning. Modules are
designed according to the needs of students
based on the environment so that students more
easily understand, integrate, and can be used
independently. Integrating material with the
environment is assisted with the use of the STSE
(Science, Technology, Society, Environment)

approach. Sugiarto (2015) explained that STSE-
based learning is more effective in increasing
creativity for solving environmental problems. It
has a positive impact on students than problem-
based learning through the integration of
material and the environment. Sarie et al. (2016)
argued that the CTL model with STSE vision
can optimize learning outcomes in Elementary
School students.

Binadja (2005) stated that STSE
education is aimed at helping students know the
science, development, and how development
influences the environment, technology, and
society reciprocally. The STSE approach is used
so that students can integrate the material
received with the surrounding environment, as
well as what behaviors must be done. Yager
(2009) stated that STS learning begins with the
discovery of problems and then uses the
environment. The community as a source of
learning and students are active in solving
problems that result in more prominence of
students' knowledge than those using direct
learning. The STSE approach is expected to be
able to provide an increase in students' cognitive
learning outcomes. Hence, the objective of this
research is to develop a natural science module
with the STSE approach to strengthening
cognitive learning outcomes.

METHODS

This research development of a natural
sciences module with the STSE approach using
the Borg and Gall Model modified into three
stages. The stage of development can be seen in
figure 1.
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Figure 1. Scheme of Development Module

The research subjects were 60 students in
Kangkung 1 Elementary School (30 experiments
and 30 controls). Data collection instruments
observation tests,

used sheets,

and documentation. Module

were
questionnaires,
validity is obtained from expert validity. Module
effectiveness is obtained from the t-test and N-
gain test, and module practicality is obtained
from the response questionnaire, both of them
accuired from development stage.

RESULTS AND DISCUSSION

The
product in the form of natural science with
module STSE approach with the title Natural
Care for the Environment Module. Indriyanti
(2010)
advantages of using modules, i.e. (1) increase
student motivation, (2) after the evaluation, the

research conducted produced a

and  Susilowati revealed several

teacher, and students can find out which part of
the module has been completed or not, (3)

students achieve results according to their

abilities, (4) learning materials are evenly
distributed based on needs, and (5) education is
more efficient because learning materials are
arranged according to academic levels. So that
the STSE approach science module is feasible to
be developed based on students' needs, and their
relationship with the surrounding environment,
before the module can be used for testing, the
module must be declared valid by an expert first.
Four validators validate the module for validity.

The four validators consisted of two
expert validators, Universitas Negeri Semarang
(UNNES) lecturers as content validators and
media validators, and there are two people as
education practitioners in the Elementary
Schools concerned. Module validation can be
divided into four aspects, namely aspects of
eligibility, language, presentation, and graphics,
from the four elements being betrayed into 21
assessment indicators. Recapitulation of the
results of the four validators' assessments can be
seen in Table 1.
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Table 1. Validation Recapitulation Module

Module rating scores (Aspect)

Code : . . Average
Appropriateness Language Presentation Graphical

V-1 5 5 5 4.75 4.9

V-2 4.38 4.50 4 4.50 4.3

V-3 4.75 5 4.60 4.75 4.7

V-4 4.75 5 4.80 5 4.8

Average 4.77 4.87 4.60 4.75 4.67

Category Valid Valid Valid Valid Valid

Based on Table 1, the aspect of language
obtains the highest score of 4.87 with the
category of valid while the aspect of
presentation obtains an average score of 4.60
with the category of valid which is the lowest
score of the four elements that are considered
valid. In general, the average of each aspect of
module validity, if categorized, gets the category
valid. While the wvalidity score generally

Table 2. The Module Improvements

obtained an average of 4.67 with the category of
"valid" so the modules developed can be
continued for the next stage of testing, namely in
limited trials and extensive trials. Valid modules
are still being repaired first, based on the
validator's advice before being used for further
trials. Suggestions and follow-up from the
module validity test can be seen in Table 2 of the

module improvements.

Module Validator suggestion Revisions

aspects

Content Please add material to the natural Add material to natural features, including
appearance capes, bays, and deltas
The delivery material for bird Adjustment of a delivery material in bird
watching is adjusted observation activities

Language Improve word writing Improve word writing

Presentation Improve component layout Improve component layout

Graphical Use your documentation first, and Use personal documentation, and add

specify the source of the literature that

was taken
The picture or photo is clarified

sources to images that are not researchers'
documentation

Suggestions regarding the improvement of
the module are made to improve the words used
to be more standardized, as well as simple, so
that makes it easier for students to understand
the assignments or exercises on the module. Use
original photographs or drawings from the
design of researchers are preferred to look
originality if you take from existing sources. The

source of the images or photos is included both
from the internet and from printed books.
Besides, improvements were also made to the
color arrangement, to make it more interesting,
and use striking colors, making it attractive for
students to read. Improvements can be seen in
Figures 2 (a) and (b).
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Figure 2b. Color Before-After Repaired

In addition to the module, there is a test
observation sheet, and a validator has validated
a questionnaire. Each of them gets a valid
category, so it can already be used for limited
trials. The next step is an instrument that has
been validated by an expert validator who

The module was

conducted a limited trial.

limited to 10 elementary school students and got
an average score of 4.12 in the very high
category, so it can be said that students accept
the module. Whereas the 11-item test was
conducted for 10 grade IV students who had
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received material about the area where I live and
obtained ten questions in the valid and reliable
categories.

The extensive trial phase included 60
students in class IV as research subjects with 30
students as the experimental group and 30
students as the control group. The experimental
group was treated using the STSE approach
module. An extensive trial phase was carried out
to determine the effectiveness and practicality of
the module further. The effectiveness of the
module is demonstrated through student
learning outcomes in natural science subjects.
Recapitulation of student learning outcomes

through pre-test can be seen in Table 3.

Table 3. Recapitulation of Pre-Test Learning
Outcomes

Experimental Control

Aspect

group group
Average 40.33 39.50
Lowest score 20 20
Highest score 70 70
Complete 1 2
Not complete 29 28
Total students 30 30
Completed
classical (%) 3.33 6.66

The initial conditions of students in the
experimental group and the control group did
not experience much difference. The average
experimental group was 40.33, and the control
group was 39.50. The completeness obtained for
each group can be said to be less than 90%. This
proves that almost all students do not know
anything about the subject to be studied.

Furthermore, normality tests and
homogeneity tests were performed to determine
the normality of data for each group, and the
similarity between the experimental groups and
the control groups. The results of the normality
test for each group with 30 students using SPSS
26, in the experimental group was 0.422, while
in the control group was 0.074. Both groups get
z > (.05, which means it can be said that each

group is normally distributed.

Whereas to test the similarity of the
experimental group, and the control group used
a homogeneity test. The homogeneity test used
SPSS 26 and obtained the calculated score was
0.696. The results show that a score > 0.05, so it
can be concluded that the two groups have
similar or homogeneous conditions. Next, the
pre-test is done after the students are treated.
The experimental group did the learning using
the science module with the STSE Approach,
and the control group using student books. The
recapitulation of the post-test results can be seen
in Table 4.

Table 4. Recapitulation of Post-Test Learning

Outcomes
Aspect Experimental Control
group group
Average 83.50 74.67
Lowest score 70 70
Highest score 100 90
Complete 30 30
Not complete 0 0
Total students 30 30
Completed 100 100

classical (%)

Table 4 reveals the post-test scores
between the experimental group and the control
group, both of which obtained classical
completeness of 100% with an average of the
experimental group of 83.50, and the control
group was 74.67. The highest value obtained for
the experimental group was 100, while the
control group was 80. The results of the study
are consistent with the opinion of Aditia, et al.
(2013) the difference between the control class,
and the experimental class shows that modules
are more effective in empowering learning
outcomes when compared to teaching materials
from schools. Rini (2017) stated that STSE
approach is more effective in improving
elementary school student process skills than
conventionally. So it appears that the use of
modules is superior to the use of student books
from school, as evidenced by the difference in

post-test average scores between the two groups
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was 8.83. More clearly, it can be seen in Figure
3.
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Figure 3. Student Pre-test and Post-test Scores

This is in line with the opinion of
Gathong (2019) that STSE approach in addition
to increasing understanding of nature, based on
knowledge, knowledge can also improve
respondents' knowledge of concepts. Atmojo

(2018) stated that thematic teaching materials

with  STSE  vision develop  students'
understanding of energy concepts and get good
categories. Esmiyati (2013) has integrated

nature science module STSE vision and able to
help students to achieve the specified minimum
criteria > 75 so that it is effectively used in grade
VII junior high school students. Chowdhury
(2017) sated that STSE provided various benefits
in learning. From the previous post-test data, it
shows that the STSE approach affects the
respondents' understanding of concepts, which
results in increased learning outcomes or
accepted theories regarding the subject, and the
respondent's environment.

Also, the t-test was used to measure
differences between the two research groups
based on scores or post-test scores. From the t-
test results obtained a score of 0.1996 > 0.05,
which means HO is accepted, so there are
differences between the two groups. It is known
that the Sig (2-tailed) value of 0.01 < 0.05 that
Ha is accepted, so it can be said that the
Mahllanurrahman

difference is significant.

(2017) explains almost the same that the
development of learning tools using the STSE
approach there is a significant difference in the
conceptual understanding of Elementary School

students.

The final stage of the module effectiveness
test is N-gain and scores 0.723 in the high
category. The results of the study are also in line
with Lester (2006) an STSE that can improve the
understanding of the concepts of fifth-grade
Elementary School students on the subject of
global warming. Nugraha (2013) stated that
STSE visionary teaching materials can improve
critical thinking in high school students. Based
on the test results, it is known that the use of
science modules using the STSE Approach
provides a better understanding of concepts and
critical thinking levels than student books, which
results in a higher average score of the
experimental group.

Yoruk (2010) supports this

researched the effects of using STSE on

opinion,

chemistry learning, and concluded that teachers
using STSE showed more competence in
concepts and new situations. Chowhury (2016)
STSE makes a significant contribution to the
understanding of student concepts, especially in
the natural sciences. Based on this, the students
are required to be able to construct thoughts
about STSE in learning. This is have agreed with
Gil-Pérez and Vilches (2005) that STSE is
intended to reconstruct students' thinking, so
they can think openly about the state of the
surrounding environment, to solve various
problems that require several branches of
knowledge. The use of science modules with the
STSE Approach can significantly reconstruct
students' thinking, so that it can help improve
student knowledge, especially in the natural
sciences subject, and its implementation in the
surrounding environment.

While the practicality test module, uses a
student response questionnaire and a teacher
The results of the
of questionnaire

response questionnaire.
calculation responses  of
students with a total of 30 children, regarding
the Natural Sciences module with the STSE
approach, obtained an average score was 4.37 in
the very high category. The calculation results
show students accept and agree that the module
is practically used in learning activities. The
responses of the two teachers showed the same

thing, namely getting an average score of 3.27
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in the very high category. Teachers can be
interpreted to have a very high level of the
agreement so that the natural science module
with the STSE approach is practical to use.

In general, learning using the natural
science module with the STSE approach can
improve the cognitive learning outcomes of
Elementary School students. This is
separated from the preparation of the module

not

properly. Prastowo (2015) stated that teaching
that is
systematically, to create an atmosphere that
allows for learning. Wati (2017) explained that

material is a subject arranged

module is a printed teaching subject that is

systematically packaged, contains learning
objectives,

learning. The preparation of material in a

and a means for independent
systematic module is an essential factor in the
development of modules, to increase student
understanding in education.

While learning with the STSE approach is
that
environment from various points of view. Del
Rosario (2010) agreed that STSE approach is
effective in student academic
performance as well as students concern for the
environment. In line with Binadja (2005), STSE
education is aimed at helping students through

learning integrates subject with its

improving

science, its development, and how scientific
can affect the
technology, and society reciprocally. So that the
modules in the compilation integrate the STSE

development environment,

approach as a way of thinking of students about
learning material, especially in science subjects,
modules provide direction regarding activities
students must carry out, as well as an evaluation
sheet so that the module can also be used
independently by students.

Students, through the use of modules, can
improve their understanding of the subject, link
subject with technology in everyday life, and
encourage students to think about the impact on
the environment, and how to behave following
the environment. Steele (2014) stated the ranked
first of the seven components of the excess use of

STSE in learning is that it can explore nature,
and can encourage respondents to behave, and
interact following nature. In line with this
opinion, STSE, which is integrated into the
module with the surrounding environment
subject, can have a positive impact both for
students and for the environment in which they
live.

Purwandari et al. (2016) stated that STSE
oriented physics modules prove to be feasible
because they can improve the learning outcomes
of senior high school students. Sadewo et al.
(2017) STSE visionary science module can
high
understanding of concepts. Winarti et al. (2016)
stated that ecological teaching subject with
STSE through the PBL Model can improve
student learning outcomes. Based on several

improve  junior school  students'

previous studies have supported the results of
research conducted that the development of
natural science modules. The STSE approach
used valid, effective, and practical, evidenced by
the success of the research determined to study,
including the wvalidity of module, the
effectiveness of the module, and the practicality
of the module.

This study found that the use of science
modules with a valid STSE approach can be
well integrated through various learning
activities for students. The results of the
integration are found that the STSE approach is
very suitable for use in learning, specifically
science subjects, to improve student cognitive,
which can also be applied to elementary school
level learning, not only at secondary and upper
education levels. Also, it is known that the use
of the STSE approach in general, shows that if
students' cognitive about science is good, then
the more positive attitude demonstrated by
students regarding environmental care behavior.
So that this research can further be used as a
basis for researchers if you want to connect
between cognitive levels and the level of
environmental concern they have.
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CONCLUSION

Based on the results of research conducted
on the development of natural science module,
is proven to increase students' cognitive learning
So it can be concluded that the
development of the natural sciences module

outcomes.

with the STSE approach proved to be valid,
effective, and practical use in the learning of
grade IV elementary school students.
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