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1. INTRODUCTION

Education is a very important part to develop the ability and character of a nation based on the goals
and ideals to be achieved by the nation. Education is useful for developing students' intelligence, which
consists of intellectual, spiritual, emotional, social, and kinesthetic intelligence. Thus education can build
human, that human human. To respond to global challenges, Indonesians need to have high-level thinking
skills, which can be realized with science education. Science education can be realized through various
efforts, one of them with science learning. Science learning has tremendous potential in building the nation.
Scientifically literate person understand and be aware of needs of the community to be able to participate
technological oriented economy [1]. Science, technology, and society (STS) was a term indicating reform
teaching to provide these needs [2].

Science is one of the required subjects in Indonesian education curriculum, especially for
elementary school level. Learning science in elementary school level is aimed to inculcate the basic concepts
of learning science so that it is beneficial for students to solve the problems in the future. The objective of
education is not only to obtain cognitive value but also to create an educational culture that inculcates
understanding and problem-solving. To achieve these objectives, the appropriate teaching materials are
required so that students can master the competencies. The material development guidelines explain that
developing teaching materials should consider the demands of the curriculum. It means that the developing
teaching materials must be in accordance with the implementation of the curriculum [3].

Based on 2013 Curriculum, the teaching materials consists of teacher's book and student's textbook.
The core and basic competencies have had been arranged by the government so that all schools can achieve
the same results at the end of each competency. Thus, the developing of teaching materials should refer to the
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curriculum. In this case, teaching material is textbook. Textbooks are books containing materials that have
been selected in particular field of science, systematically organized to support teaching and learning process
[4]. A good textbook should be arranged systematically and easy-to-understand for students. Too many
visual displays can make difficult for students to understand the concept of science [5]. The development of
textbooks is expected to fulfill the need of conceptual knowledge, identifying misunderstandings, and
designing teaching materials [6].

The developing of textbook should be based on the student needs Based on the interviews with
teachers, it was revealed that the textbook lack of material. The existing textbook, teacher's and student's
books have been integrated with several other subjects. In fact, the content of science textbook is depthless. It
can be seen from the content of the material of the students’ book. Most of the contents are in the form of
student performance and discussion sheet which leads to lack of inculcating the basic concept of science. One
teacher revealed that the presentation of the 2013 curriculum textbook is already good and student center
oriented that aims to make students active during the learning. However, the lack of material causes students
having less the basic concepts of learning science. Therefore, it is necessary to have a supplement textbook
that is used as a companion book to overcome the problem.

The development of science textbook based on Science Technology Society can improve students'
understanding of science concept [7]. Science Technology Society uses daily community issues to improve
students' ability in solving the problems [8]. Thus, learning science based on Science Technology Society can
be used to develop critical and scientific thinking and become technologically literate citizens [9].

In this research, the development of science textbooks based on science technology society is
arranged based on the student's problems environment. The problem is simple, such as how to maintain the
school environment. Thus, students can simply solve the problems. The results presented in this study are the
implementation of science technology society based textbooks in the learning process.

2. RESEARCH METHOD

The textbooks developed in this experiment have been validated by several experts, consisting of
Science materials experts, linguists, and design experts. The validator consists of lecturers and practitioners,
who are experienced primary school teachers. Ranking criteria is: 4 = very good, 3 = good, 2 = less good, 1 =
not good. Expert material expert validation results can be seen in Table 1.

Table 1. Results of Expert Textbook Validation
Component Description of Science Textbook Based on Validator Result Average
Science Technology Society

Lecturer Practitioner
Materials Subtance of science materials 3.88 3.84 3.86
Application of science technology society in 3.78 3.80 3.79

textbook

Language Language assignment 3.87 3.88 3.87
The use of communicative language 3.86 3.84 3.85
Design Book cover design 3.87 3.82 3.85
Design the content of the book 3.78 3.70 3.74

This study was a quasi-experimental study using pretest-posttest control group design [10]. The
study design was to compare experimental and control groups. The experimental group is a group given the
treatment of textbooks based on science technology society, while the control group is a group taught by the
existing textbook. The research design can be seen in Table 2.

Table 2. Research design

Group Research Activity
Experimental group (N=20) Oy Xi 02
Control group (N=20) O X2 02
O : Pretest
(0)3 : Posttest
Xi : Treatment using science textbook based on Science Technology Society
X2 : using the existing textbook
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The data were collected from the pretest and posttest score, both experimental and control group.
Besides, the instrument used 25 multiple questions. Then, two steps analyses were used to analysis the data.
First, independent sample t-test employed to calculate the significant difference of posttest score. Having
known that the treatment was given significant effect on the improving students’ learning science outcomes,
then the next step was to measure the improvement between before and after treatment. The improvement
result was calculated using the Normalized Gain (N-Gain) [11].

The criteria used in N-Gain are guided by the assessment standards which described in Table 3 [12].
Table 3 shows that if N-Gain score is less than 0.3, it belongs to low, if the score is between 0.3-0.7 belongs
to medium, and if it is more than 0.7 belongs to high category. Science textbooks based on Science
Technology Society can be said improve science learning outcomes if N-Gain score reaches at least
medium category.

Table 3. N-Gain Score Criteria

N-Gain Categori
2<0.3 Low
0.7>g>0.3 Medium
2>0.7 High

3. RESULTS AND ANALYSIS
Pretest and posttest score from both experimental and control group can be seen in Table 4.

Table 4. Pretest and posttest score from experimental and control group

Class Group Score Minimum Score Maximum Score Mean
Treatment Pretest 36 88 61.71
Posttest 60 92 76.38

Control Pretest 36 80 52
Posttest 44 84 60.54

The method used to get the mean difference is the independent sample t-test. The significance level
of effectiveness test alpha is 0.05. Decision-making of test results by comparing the tcount and ttable values
and comparing the significance value used SPSS software with alpha output. The test results of independent
sample t-test can be seen in Table 5.

Table 5. Independent sample t-test result
Experimental Control tobs. tiable Sign. alpha
76.381 60.545 5.489 1.681 0.000 0.05

Based on Table 5, it can be seen that the average posttest experimental group is 76.381 while the
mean posttest control group is 60.545. This means that the mean of the experimental group posttest is higher
than the control group. Results of the t test using independent sample t-test obtained t-count 5,489 which is
greater than t-table (1.681). Having seen from the significance level of t-test, the level of significance is
lower than a (0.000 <0.05). The next step is to compare the mean of posttest experimental group and the
control group. Based on Table 3, it can be seen that the mean of posttest experimental group is higher than
the control group (76.381> 60.545). To find out how the improvement difference both groups, N-Gain test
was done. The result of N gain test can be observed in Table 6.

Tabel 6. The analysis of N-Gain Average Improvement

Average Eksperimental group Control group
Pretest 61.71 52
Posttest 76.38 60.54
N-Gain 0.558 0.266
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From Table 6, it is revealed that there is improvement from pretest and posttest score in both
experimental and control group. Meanwhile, the improvement of experimental group is more significant than
control group. As written in the table, the experimental group gets 0.558 while control group gets 0.266. It
can be proofed that the implementation of Science Technology Society based textbook is more effective than
the existing textbook.

The use of teaching modules to improve student achievement should be widely used in various
levels of educational classes [13]. Teachers should develop methods that match the books used [14]. By using
science technology society methods in the learning process, it can increase students' ability in solving
problems. The interaction among action, participation, and conceptualization becomes the instrument in the
development of learning science [15]. Based on Table 3, the score which obtained by the experimental group
is higher than the control group. This shows that the use of science technology community technology based
textbook more is effective to improve student learning outcomes. The changes in the textbook make students
more interested in studying science and help students to relate learning science with daily life. With these
changes, it can improve students' understanding and learning outcomes [16].

The use of Science Technology Society encourages teachers to use a more explicit methodology
than traditional class-oriented textbooks. Thus the students have the opportunity to investigate the problems
that exist in everyday life [17]. In classroom-oriented traditional textbooks, teachers use more implicit
teaching methodologies. They became the course director instead of being a facilitator. Teachers only focus
on textbooks and have no flexibility during the course. Students working on a given problem have no relation
to student life or local social issues [18]. In applying STS learning, teachers should have special skills in
education programs [19].

The use of science technology society based textbook can improve the students' attitudes becoming
more positive in learning science. The attitudes are at the time of learning and attitudes toward teachers.
Students who are taught using science technology society are more capable to master the concepts than
students who are taught using conventional way. So, the science-process skills acquired are even higher [20].
Science Technology Society has several advantages, such as broaden students' knowledge in learning science
as well as learning more effectively, making students aware of the problems, helping students to make joyful
learning; so, it can change the paradigms and thoughts in learning science over the years [21].

4. CONCLUSION

Based on the results and hypotheses that have been determined, it can be concluded that Textbook-
based Science Technology Society is more effective to improve student learning outcomes. The statistical
analysis result shows a significant difference between the posttest control groups that uses the existing
textbook with the class that uses textbook-based discovery learning.
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