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Abstract

The activity to determine the completeness and suitability of the content of the book material
being analyzed, even though the books published and used by the school have passed validation
tests both in terms of material content, completeness of material and images, as well as
supporting learning. Evaluating the feasibility of biology textbook content in terms of
environmental literacy is crucial to ensure that the presented materials go beyond fundamental
biological concepts and effectively foster students’ awareness and competencies in responding to
environmental challenges. This research aims to evaluate the feasibility of biology textbook
content from the perspective of environmental literacy, specifically examining 2 biology
textbooks of first Grade high school which published by Grafindo Media Pratama and
Erlangga, which are utilized in the teaching and learning process. This research uses
quantitative methods with data analysis in this research using descriptive statistics. Assessment
of Environmental Aspects in Textbook I and Textbook II for High School Biology has a score of
35.55 with fairly good criteria according to the assessment criteria. Environmental literacy that
appears frequently in the analyzed biology textbooks is knowledge of ecology and natural history
as well as knowledge of environmental problems and issues. This study reveals that while
biology textbooks emphasize cognitive aspects of environmental literacy, they lack affective and
contextual content essential for fostering responsible environmental behavior. Its novelty lies in
the localized analysis of textbook content, highlighting gaps rarely addressed in existing research
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INTRODUCTION

In the era of globalization and rapid environmental change, it is essential for
education to prepare students with relevant knowledge and skills regarding the
environment (Katon et al., 2024; Amadi, 2022). First grade of biology textbooks play
a crucial role in equipping students with a basic understanding of biological concepts
and how these concepts relate to environmental issues (Syahid et al., 2023).
Therefore, it is important to evaluate the suitability of biology textbook material in
terms of environmental literacy, to ensure that the material presented not only covers
basic biological theory but is also able to increase students' awareness and skills in
facing environmental challenges (Syahpitri et al., 2022).

Textbooks vary greatly in number, type and quality. In this case, textbooks
are a reference for school educators to teach students. It is not uncommon for an
educator to carry out the learning process not to follow the curriculum in planning
and implementing learning but to follow the textbooks that are available as the main
media in demanding knowledge at school (Wardani et al., 2023). Therefore, the
knowledge sources used in the learning process must be arranged as well as possible
and not cause misunderstandings among students, especially regarding concepts and
applications (Aliah et al., 2024).

According to Syahid et al., (2023) textbooks are a source of knowledge for
students in schools which are a tool that really supports the process of teaching and
learning activities. Textbooks greatly determine the educational success of students in
studying at school. Therefore, good and quality textbooks, besides being a source of
knowledge that can support student learning success, can also guide and direct the
teaching and learning process in the classroom towards a quality learning process.

Biology books are textbooks that cover living things, the environment, the
interactions that exist between living things and other living things, and the
relationship between living things and their environment. The science that discusses
these reciprocal relationships or interactions between living things is called ecology.
The relationship between living things and their environment forms an ecological
system called an ecosystem (Pujiyanti et al., 2022).

A person's understanding of environmental conditions and interpreting
these conditions so that they can do the right thing to restore, improve and protect
the environment is what is called environmental Iliteracy. According to
Kusumaningrum (2018), environmental literacy is a conscious attitude in preserving
the environment so that its balance is maintained. The efforts used to foster a sense of
concern for the environment in students in learning activities at school are by
integrating reading in textbooks with discourse, questions and activities in textbooks
which can later build a sense of empathy for the environment in biology subject
matter. Material regarding ecosystems and environmental change are two discussions
in biology books that can provide students with an understanding of the environment,
interactions in the environment, human needs for the environment, environmental
preservation and good attitudes in maintaining environmental balance.
Environmental literacy is important to foster in Indonesia, considering that Indonesia
is a megabiodiversity country with high natural environmental potential. Natural
resources need to be maintained with awareness so that they have sustainable benefits
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for human life.

The process of cultivating environmental literacy is very important from an
early age, as a character that students must have to raise awareness of the importance
of the environment (Kusumaningrum, 2018). However, environmental education in
Indonesia has not yet become a special subject in schools. Efforts can be made to
develop environmental literacy through learning at school by integrating aspects of
environmental literacy in textbooks, such as high school biology books. This is
supported by the results of research by Goldman et al., (2014) which states that
biology as the part of science considered most suitable for integrating environmental
education, will become a reference in enriching environmental literacy content.

This research is an activity treatment to determine the suitability of books and
materials used in schools, even though the books published and used by schools have
passed validation tests in terms of material content, completeness of materials and
images, and supporting learning. However, this research is an analysis of the content
of biology textbooks in terms of environmental literacy aspects using an assessment
of environmental literacy aspects. In line to Leksono (2020) the assessment of biology
textbook can increase students' awareness and understanding of the environment or
what is known as environmental literacy. According to Syahpitri et al., (2022)
material regarding ecosystems and change is a discussion in biology books that can
provide students with an understanding of the environment, interactions in the
environment, human needs for the environment, environmental preservation and
good attitudes in maintaining environmental balance.

This feasibility analysis also aims to assess the extent to which class X biology
textbook material can support the development of students' environmental literacy.
This involves checking the suitability of the material with the independent curriculum
currently used in high schools in the Bahorok area, the relevance of environmental
information, the delivery of concepts, as well as the existence of practical activities
that can link theory with real applications. Thus, it is hoped that this analysis can
provide a clear picture of the quality of textbooks in developing students'
environmental awareness and skills in the context of biology. According to
Hikmah et al., (2024); Rohweder (2004) state that the lowest environmental literacy
factors because the intention to know and study various problems, therefore adeeper
understanding is needed to make students aware of the importance of environmental
literacy, and the teachers' efforts to provide various information about
the environment to students, such as Triyanti et al., (2024) research, the
implementation of edutourism can be one of the best solutions for improving
environmental literacy. There are 4 components in environmental literacy, namely
environmental knowledge, cognitive knowledge, attitudes and a person's behavior
towards the environment (McBeth & Volk, 2010).

The environmental literacy component this time refers to first grade students
(X-class) high school. This research focuses on the material in the Biology textbook
for class. There are 2 sources of the books used in this research, namely the Biology
Class from the explanation of the problem above, the researcher feels that analyzing
biology textbooks by looking at the reading context can foster a sense of concern for
the environment.
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METHOD

The research method used by researchers in this research is a descriptive quantitative
method, which aims to describe the content of environmental literacy aspects in class
X high school Biology textbooks. Quantitative research is research that presents data
in the form of numbers as the results of the research.

Sample or Participant

This research was conducted at 2 senior high schools around Bahorok district,
namely SMAN 1 Bahorok and SMA/SMK PEMDA Langkat Bahorok with first
grade biology textbooks as the research subject. Researchers analyzed 2 textbooks
used in high schools which had the same books for use during the learning process
including: 1) Biology books for first grade high schools by Yusa & Maniam (2016)
(Grafindo Media Pratama publisher); 2) Biology book for first grade high schools by
Pratiwi et al., (2016) (Erlangga publisher). The data obtained from the research
consisted of material content in biology textbooks using two books from different
schools, namely, SMAN 1 Bahorok high schools and SMA/SMK PEMDA Langkat
Bahorok high schools.

Instrument

An instrument is a device that a researcher uses as a tool to collect data, documents
and information relevant to research discussions. The research tools used are those
that have successfully completed the theory validation stage refers to
Chabalengula et al., (2008) under the guidance of a research supervisor. The research
instrument was a questionnaire (teacher), and a validation sheet for the
environmental literacy assessment instrument by the validation lecturer.

Data collection

The data collected and studied in this research is quantitative data. This research data
is in the form of textual units in the form of verbal expressions (phrases, clauses,
sentences, paragraphs and statements) and non-textual units (images, tables, graphs,
layout, color, size). The data source in this research is the Biology Handbook for
Class.

Data Analysis

The data collected in this study with documents, the research materials come from
the analyzed textbooks. The data obtained from the study in the form of the contents
of the material in the biology textbook using two books from different schools,
namely, SMAN 1 Bahorok high schools and SMA/SMK PEMDA Langkat Bahorok
high schools. The identities of the two books are as follows: which were analyzed by
the researcher himself (found in Table 1).
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Table 1. Identity of the Textbooks

No. School Publisher Publication Author book
Year
1. SMAN 1 Bahorok Grafindo Yusa and Manickam Bala Subra
media 2016 Maniam
pratama
2. SMA/SMK Erlangga 2016  Dra. D.A. Pratiwi, = M.Pd,
PEMDA  Langkat Dra. Sri Maryati M.Pd, Drs.
Bahorok Suharno, M.P, Drs. Bambang
Suseno, M.Pd

The type of sampling used is random sampling (simple random sampling).
Look for the percentage score results from textbook analysis in terms of
environmental literacy aspects using the formula referred by Sudijono (2005), as
follows:

P=n/Nx100%

Description

n = Number of scores obtained,;
N = Maximum number of scores;
P = Percentage

Table 2. The assessing of environmental literacy for class X biology textbooks
(Marianingsih, 2021).

Intervals Criteria

80% < X < 100% Very Worth It
60% <X < 80% Worthy

40% <X < 60% Decent Enough
20% < X <40% not worthy

Note: code X is the total score for the percentage of environmental knowledge
textbook assessments.

Table 3. Description of Biology Textbook Criteria Viewed from the Environmental
Literacy Aspect (Marianingsih, 2021).
Criteria Description

Very Worth It If most (>80%) are in textbooks biology presents all aspects of
environmental literacy.

Worthy If most (>60%) are in textbooks biology presents all aspects of
environmental literacy

Decent Enough  If there are several sections (>40%) in the textbook biology
presents all aspects of environmental literacy.

Not worthy If there is little material (<20%) in the biology textbook presents
all aspects of environmental literacy.
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RESULT AND DISCUSSION

Based on the results of the material feasibility analysis that was carried out on
the biology textbooks at SMAN 1 Bahorok and SMA/SMK PEMDA Langkat
Bahorok, this was carried out to determine the level of appropriateness of the
material in the biology textbooks at SMAN 1 Bahorok and SMA/SMK PEMDA
Langkat Bahorok from the aspect of environmental literacy. The textbooks used in
the research were selected based on the 2013 curriculum. From the results of the book
selection, 2 textbooks were obtained which were used as research objects. The
textbooks were then labeled book I and book II. The results of the environmental
literacy assessment research from the two class X high school biology textbooks are
as follows.

Table 4. Percentage of Environmental Aspect Assessments in Biology Textbooks
High School

No. Dimension of Environmental Literacy Text Book

I (%) II (%) Average (%)
1 Knowledge  of ecologyand 73.33 63.33 68.33
natural history

2 Knowledge of environmental  90.00 60.00 75.00
problems and issues

3 Socio-political-economic knowledge 0 26.67 13.33
4 Factors that influence 0 0 0
environmentally responsible
behavior
5 Environmentally responsible 13.33 26.67 40.00
behavior
Total Score 189.88  196.67 123.32
Average total score (x) 31.66 32.77 33.55

The table 4 showed that the assessment results are categorized as "fairly
adequate" based on the results of book analysis in terms of the environmental literacy
aspect of 2 class X high school biology textbooks, Book I (Grafindo Publisher) and
Book II (Erlangga Publisher). The assessment results show that the aspects of
environmental literacy that appear most in the 2 books are knowledge of ecology and
natural history and environmental problems and issues.

In the research results, the results of the assessment of the environmental
literacy aspects of the two textbooks were obtained, namely, the 1st dimension of
ecological and natural history knowledge which obtained a result of 73.33 %, found
in book 1, page 189, where the term "ecology" first appeared in 1869 by the German
biologist, Ernst Haeckel. Ecology can be defined as the science of the relationship
between living things and their environment, and in the second book 63.33 % is
found on page 394 with the text of the branch of biology that studies ecosystems,
namely ecology. Ecology is defined as a science that studies both interactions
between living things and the interactions of living things with their environment.
The lives of all types of living creatures that influence each other and interact with
nature form a unity called an ecosystem. This dimension appears most often in the
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content of textbooks in accordance with the results of research from textbooks
published by Grafindo publisher which shows that the dimension is ecological and
natural history knowledge that appears most often in the textbooks analyzed by the
author.

The second dimension of environmental issues, this dimension places more
emphasis on knowledge of information from the products of scientists' thoughts
which include facts, concepts, principles, laws, theories, models and hypotheses in
Grafindo publisher books. In this literacy, the researcher examines paragraph texts
which fall into the categories of facts, concepts, principles, models, laws, theories and
environmental (biology) hypotheses. Both books emphasize environmental
knowledge/information in the material's content and the one that appears most often
is the category of environmental facts, concepts and models (biology). Knowledge of
environmental problems and issues as a way of investigation is the second literacy
that is emphasized a lot in the two textbooks analyzed, namely 75 % found in book 1,
namely pages 213, 215, 217, where the text is global warming or what is more
popularly known as global warming, which is a process of increasing the average
temperature of the atmosphere, sea and land. Waste that is not handled properly,
including plastic waste. Forest damage due to fires and deforestation. The impacts of
forest destruction caused by human activities include reduced biodiversity and loss of
animal habitat in the forest. Water, land and air pollution caused by human activities.
Then for the second book, it is on page 428 with the text that environmental balance
can be disturbed if there are various changes, for example a reduction in the function
of the food chain in the ecosystem.

The results of this research are in accordance with the research results of
Chiappetta & Filman (2007) where in the five books analyzed the environmental
dimension was the most superior avenue of investigation compared to other literacies
and this environmental literacy was widely used to encourage students to study the
surrounding environment. Chiappetta & Koballa (2010) added the Environmental
literacy as a path of investigation is used to utilize several approaches to constructing
knowledge. This activity is the basis for scientific activities and describes the scientific
process which includes observing, guessing, hypothesizing, predicting, measuring,
manipulating variables, calculating, experimenting and creating models. In this
research, experiments and direct activities are included in this category that students
can do to support understanding of concepts. In the two books analyzed, the
situations that appear in the book are mostly environmental pictures, but few
situations invite students to use calculations and activities that are directly related to
the environment around them.

The 3rd dimension of socio-political-economic knowledge in both books has
an average value of 13.33 % in book 2 pages 434 and 432 with the text of the basic
provisions for environmental management ratified by the president of the Republic of
Indonesia on March 11 1982. This law contains 9 chapters and 24 articles,
environmental ethics. This literacy shows how a scientist thinks and how scientists
conduct experiments, factors that influence a person's behavior such as belief,
curiosity, imagination, thinking, understanding the relationship between self-testing
and doubt, objectivity and open-mindedness that underlie discovery and research
(Chiappetta & Koballa, 2010). The results of the analysis show that very few
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situations invite students to think higher either on questions or on the content of
environmental material which includes abiotic and biotic. This is in inline to
Cobanoglu & Sahin (2009) research which shows that the analyzed biology textbooks
show that there are important errors/misconceptions in the textbooks and also do not
provide inquiry questions and the approach taken is still rote. Winanda et al. (2022)
state that textbooks should initiate students' inquiry processes and attract students to
conduct investigations because inquiry-oriented textbooks can stimulate students to
be active, not just absorb information.

Even though the average assessment results for these two books are low, the
percentage of scores for the first book is higher than for the two books. This is
because in the contents of the book there are many questions/situations that invite
students to think according to this dimensional category, such as questions that
attract students' curiosity and think critically based on phenomena in the surrounding
environment.

In the book studied, there are no factors at all that influence responsible
behavior towards the environment. This literacy is related to the impacts that
influence a person's attitude towards the environment or helps humans not to damage
the environment which has a negative impact on humans. This literacy shows how
humans play a role in environmental development. A good textbook is able to
connect any environmental material with scientific research and science, and society
by highlighting how environmental aspects are carried out and the role of individuals
in life (Aprilia et al., 2023), as well as mentioning what is related to the material so
that students have a view on related careers.

Environmental literacy as a body of knowledge has become a literacy that has
emerged because in writing textbooks, writers and publishers place more emphasis on
scientific knowledge such as concepts, facts, scientific principles as information that
students must know and understand and less on improving students' thinking
processes. This is supported by the results of Tiwery & Rachmadiarti (2023) research
on textbook analysis and its implications in empowering high school students'
thinking skills, showing that existing textbooks do not provide thinking stimulation
and convenience for students towards understanding and improving critical thinking
processes. In general, textbooks only cover general data, facts and concepts,
not specific, actual and contextual matters with a high level of Bloom's taxonomy
(Ratno et al., 2024). Textbooks do not have much contextual learning such as
problem solving models, inductive thinking, inquiry, critical thinking, and
cooperative learning (Pujiyanti et al., 2022).

Textbooks as teaching materials and sources of information widely used by
teachers and students should present environmental literacy in their books because
textbooks are an important variable in successful learning. A good biology textbook
must describe science on every side properly and correctly. Learning science is related
to efforts to find explanations for the surrounding environment. Textbooks can be
used to improve the quality of students' scientific literacy to better protect the
environment. manner on the six dimensions of environmental literacy: Ecological
and natural history knowledge, Knowledge of environmental problems and issues,
Socio- political-economic knowledge, Cognitive skills, Factors that influence
environmentally responsible behavior, Environmentally responsible behavior in the
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book's content/material. The balance of the six dimensions of environmental literacy
in book content/material will increase students' environmental literacy levels, which
can also improve the quality of students' education (Penny et al., 2003).

In this research, obstacles were also encountered, such as difficulties in
entering elements of the text being analyzed into the environmental literacy category
because it could be that the text being analyzed falls into another category such as
scientific literacy. The researchers created the assessment instruments used, so some
instruments have not assessed environmental literacy in depth and comprehensively
(Hamidah et al., 2021). Apart from that, researchers also lack experience in this field,
so other researchers are needed to obtain better data reliability and validity. Observers
still lack experience in their field (Merta et al., 2020).

CONCLUSION

Based on the feasibility analysis of material on 2 high school biology textbooks
reviewed specifically from environmental literacy used at the first grade high school
(X-Class) around of Bahorok district was found that the aspects of environmental
literacy that were mostly found in the textbooks analysed were knowledge of ecology
and natural history (average 68.33 %) and knowledge of environmental problems and
issues (average 75 %). However, the representation of material regarding socio-
political-economic knowledge (average 13.33 %) and factors that influence
environmentally responsible behaviour was very low (0 %). This research indicates
that biology textbooks adequately address the cognitive aspects of environmental
literacy and contextual dimensions. This highlights the need for more comprehensive
textbook development to foster environmental awareness and promote real-world
actions.
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