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Abstract : This study aims to analyze the middle school of science the textbook based on science literacy.
We used descriptive analysis to explore the domain of science literacy at 3 middle science textbooks.
Observation Sheet that contain the domain of science literacy (adopted from Chiappetta, Fillman & Sethna) is
used to capture the present category of science literacy (body of knowledge, way of investigating, way of
thinking, and interaction of science, technology and society) in any textbook. The results showed that middle
school science textbooks have not yet provide a balance between body of knowledge, way of Investigating,
way of thinking, and interaction of science, technology and society. The Middle science textbooks still
dominate with science as a way of knowledge. Middle School science textbook that used to support science
teaching should be provide balance on all four aspects of science literacy. Therefore, The development that
focusing on middle school science textbooks based on science literacy need to be implemented.
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I. INTRODUCTION

Science literacy is a competency which is the
goal of learning science. science literacy of students
who have student understanding of the nature of
science and scientific reasoning(scientificreasoning)
students (Lawson, 2009, in Piraksaa, Srisawasdib, &
Koulc, 2014). Science literacy is important to be
mastered by students in relation to how the student can
understand the environmental, health, economic and
other problems faced by modern society that relies
heavily on technology and progress and development
of science (Joseph, 2003).

Development of student’ science literacy have
been carried out by practitioners of science education.
Ardianto & Rubini (2016) examines the science
literacy development capabilities through the
implementation of inquiry-based learning. The Results
show that inquiry-based learning can improve student’
science literacy but in the medium category. Brickman
et al. (2009), Alfiery et al. (2010) and Nbina (2103)
also states that constructivism-based science learning
(inquiry, discovery, PBL) can increase the student’
science literacy in the medium category. Based on
these results it can be concluded that the development
of student’ science literacy not enough just to inquiry-
based learning process. However, the need for
textbooks to support teachers in the learning.

Textbooks can be regarded as special in the
learning process as a supplements. Weiss, et.al (Lumpe
& Beck, 1996) states that 90% of advanced science
teachers use textbooks during the learning process.
Blystone estimates that 75% of the textbook used for
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teaching in the classroom and 90% for homework. This
relates to the previous studies showing that textbooks
used by 90% of all science teachers and 90% of the
allocation of instructional time. The selection of
appropriate  textbooks is expected an increase
understanding of science that could ultimately improve
the student’ science literacy (Lumpe & Beck, 1996)

Based on the explanation above, we need a way
analysis of books involving aspects containing the
science literacy, its content, process and context. The
purpose of this study to examine textbooks charged
affection scientific literacy. Furthermore, the following
research questions: "How is the scope of science
literacy in the textbook used in schools in terms of
knowledge of science (body of knowledge), the
investigation of the nature of science (way of
investigating), science as a way of thinking (way of
thinking) and Interaction science, technology and
society  (Interaction of  science, technology,
andsociety)?

Il. RESEARCH METHODS

This study use descriptive analysis. The
Population in this study is middle sschool science
textbook. The sample in this study were a few pages in
the book are analyzed, taken in a random way.
Observation Sheet used to capture presesent of science
literacy indicators on te books (adopted from
Chiappetta, Fillman & Sethna (1993) in the journal
entitted Do Middle school Life Science Textbooks
Provide a balance of Science literacy Themes). The
procedure of this study include:
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a. Phase elections textbooks
Textbooks are selected based on the following
criteria: Textbooks have passed Book Center
(Pusbuk); Textbooks most widely used by middle
school students; Choosing 3 middle school science
textbook from different publishers which widely
used by students (Textbook A, Textbook B, and
Textbook C).
b. Phase of sampling
Samples were taken using multistage sampling
(sampling some stage). This study use two stage
sampling. According to Cochran (1991) The first
phase of selecting a sample from the main units
and the second phase of selecting a sample of units
of the second phase / subunit of each main unit
selected.
1) Stage 1: Selection Chapter
Chapter analyzed taken as many as 20% of the
total number of existing chapter in each book
analyzed. Chapter analyzed taken at random
from the total number of chapters that exist in
each book analyzed. It is adapted from the
Journal of research in science teaching
(Chiappetta, Fillman & Sethna, 1993).
2) Stage 2: Selection
Pages analyzed taken as many as 20% of the
total number of pages within each chapter are
analyzed. Maps were analyzed taken at
random from the total number of pages within
each chapter are analyzed. A list of text
elements (units being analyzed) are passages,
questions, images, tables and description, brief
comments are complete, and the activity of the
laboratory or Hands-on activities. A list of
pages that do not need to be analyzed in the
textbook as the page that contains only review
questions and vocabulary, and the inclusion of
goals and objectives (Chiappetta, Fillman &
Sethna, 1991a). Paragraph incomplete
analyzed from the beginning of the paragraph,
either before or after viewing the page.
c. Data collection phase
1) Each paragraph on the page is analyzed and
matched with existing indicators of science
literacy.
2) Calculating the present of science literacy in
each paragraph are analyzed and write it in the
tally.

I1l. RESULTS AND DISCUSSION

The results showed that the middle science textbooks
being used do not meet the criteria of science literacy.
The present of component science literacy on textbook
can be seen in Figure 1.1 The Percentage of indicator
science literacy on the book A that appears is the
category of science as a body of knowledge by 78 , 1%.
The category of science as a way to investigate is
41.66%. The category of science as a way of thinking
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is 33.33%. For the category of science as the
interaction between science, technology, and society
amounted to 31.25%. The present of indicators of
science literacy in the textbook B which is the category
of science as a body of knowledge amounted to
71.87%. The category of science as a way to
investigate is 62.5%. The category of science as a way
of thinking is 55.55%. For the category of science as
the interaction between science, technology, and
society of 37.5%. While the results of the percentage of
indicators of science literacy in the textbook C is the
category of science as a body of knowledge amounted
to 78.1%. The category of science as a way to
investigate is 45.8%. Category of science as a way of
thinking is 44.44%. For the category of science as the
interaction between science, technology, and society of
37.5%

= Text Books A
® Text Books B
Text Books C

The Component of Science Literacy on Text Book (%)
2

0+
Science as body
of knowledge

Interaction of
science,
technology, and
society

Science as ways Science as ways

of investigating of thinking

Figure 1.1 The Present of Science Literacy on
Textbooks

The study showed that almost all the books that
were analyzed have not loaded proportionally literacy
aspect. The percentage of science literacy’ domain each
book indicates that the material at all the books
emphasize the category of science as a body of
knowledge. Although there is one book that has a
percentage above 50% in the category of science as a
way to investigate and category of science as a way of
thinking but category of science as a body of
knowledge on the textbooks were dominnat. The
average percentage of science literacy indicators for
each book are shown in Figure 1.2.

Figure 1.2 showed that the category of science
literacy in each book indicates different percentages.
The average percentage of science literacy indicator of
A, B, and C are the most emerging is the category of
science as a body of knowledge amounted to 76.02%.
The category of science as a way to investigate is
49.98%. The category of science as a way of thinking
is 44.44%. For the category of science as the
interaction between science, technology, and society
amounted to 35.42%.
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Figure 4.2 The average percentage of category science
literacy for every book

These results indicate that the material in all the
book emphasizes the category of scientific knowledge
such as facts, concepts, principles, laws, hypotheses,
theories, models, and ask students to recall knowledge
or information. This is consistent with research
Chiappetta, et.al (1993), that the life science textbooks
and chemistry in high school more focused on
collection of knowledge of science are on the subject
matter with a lot of presents definitions and describes
the process of life

Using textbooks in learning should be able to
make the students understand the material being
studied. Its should be made the students do not get
bored while studying. But many textbooks used are still
far from the expected, such as interviews from several
teachers in secondary schools in the state that the
textbook which has been used particularly middle
school science textbooks is still far from the expected,
it emphasizes on concepts and theory. Based on this
research science textbooks, giving the material more
concerned with categories of knowledge alone.
Students are just good at memorization, but less skilled
in applying their knowledge, it may be related to a
tendency to use memorization as a vehicle for
mastering science, not the ability to think Adisendjaja
(2009). Supposedly students should be able to
investigate new things, not just memorize science. Its
realized that the way students learn science can affect
the level of scientific literacy. Learning that just poured
concept alone would not provide experience for
students and make students' science literacy is low. The
presence of learning support materials in order to
increase students' science literacy skills certainly come
into play. One of the materials in question is the
student's textbook.

The results of the analysis of science literacy in
each category shows the percentage of different books,
almost all books were analyzed yet included in a
balanced literacy aspect. The average percentage of
present category science literacy just focus on science
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as a body of knowledge amounted to 76.02%. The
category of science as a way to investigate is 49.98%.
The category of science as a way of thinking is
44.44%. For the category of science as the interaction
between science, technology, and society amounted to
35.42%. Literacy aspects contained in the book most
aspects of knowledge, while aspects of the
investigation, a way of thinking and the relationship of
science to technology and society are categorized
minimal. In fact there were only 31.25% book contains
science literacyaspects of relevance to technology and
society.

Rutherford & Ahlgen, as quoted by Lumpe &
Beck (1996), suggests that students should understand
the nature of scientific investigation, including the
processes of science when performing activities of
direct high-level cognitive. Skills processes that have
been successfully developed, will ultimately help
students to form a scientific attitude and thought
processes. Thus, according Lumpe & Beck (1996),
states that the textbook is not only load content only
chemical but also to provide opportunities for students
to investigate themselves, understand the important
role of chemistry, and describes how that is done by
scientists in developing an understanding of certain
subjects. The low category of science literacy as a way
of thinking on the above studies due to science
textbooks studied not emphasize how a scientist
conducting experiments, showing the development of
science, causality, discusses the facts and evidence, and
presents scientific methods and problem solving
(Chieppetta et al. , 1991).

Science textbooks do not integrate 4 sets of one
another that can show the nature of science as a whole,
and the content of science is separated from the nature
of science used by scientists to develop ideas and
theories. The text section should not only contain
Biological content but should also provide students
with the opportunity to investigate on their own,
understand the important role of Biology in our society,
and describe the way scientists do in their affairs in
developing an understanding of a particular lesson.
Biology textbooks should incorporate all aspects
related to science, including the investigation of the
nature of science, the interaction of science, technology
and society, and Science as a way of recognizing the
text itself directly and not in a separate section
(Chiapetta, Fillman and Sethna, 1991a, 1991b) .

The middle science textbooks should focus on
the theme of the Inquiry on the nature of science
embodied in the science process skills. Science process
skill need to be developed through hands-on experience
as a learning experience and be realized when the
activities are in progress. Process skills involve
cognitive or intellectual, manual and social skills so
that science learning will be more meaningful. Thus,
learning with a process skill approach allows students
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to study and even find concepts that become
meaningful.

IV. CONCLUSION

The presentation of the analyzed book has not
fully refers to the science literacy indicator, although
all the analyzed books present the category of science
literacy as a way of thinking, but the proportion is still
far below the category of science knowledge. Whereas
to achieve the goal of science education there should be
a textbook of science, especially science textbooks that
contain four categories of science literacy are balanced.
Teachers that can support learning, which not only
emphasize science knowledge alone, but must include
the category of science literacy in a balanced way.
Science lessons should be more emphasis on student
activity, lessen activities to remember knowledge of
facts, more emphasis on the process of science skills to
get the concept, students learn actively and most of the
time the students spent in the laboratory or work field.
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