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Objective: This study describes the validity of inquiry-based environmental 
change textbooks used to train students' scientific literacy skills. The validity 
of the developed inquiry-based textbooks is viewed from the aspects of 
content feasibility, presentation feasibility, linguistic feasibility, inquiry 
suitability, and scientific literacy. Method: This study used the development 
method with the 4D model (define, design, and develop), which was modified 
and implemented in the Science Education Postgraduate Program at Surabaya 
State University. The data collection technique was carried out using the 
textbook validation method. The assessment instrument used was a textbook 
validation sheet that two biology lecturers validated as validators. Data 
analysis was carried out quantitatively and descriptively. Results: The 
research results are in the form of validation of inquiry-based textbooks, with 
an average score of 94.88% in the very valid category. Novelty: The novelty of 
this research is that there are inquiry-based features in textbooks about 
environmental change that can improve students' scientific literacy skills. 
Based on the data analysis, the developed inquiry-based textbooks are valid 
and suitable for learning. 
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INTRODUCTION 

Education in the 21st century has heavy demands, so the community or students must 
have extensive knowledge to become a quality society (Wijaya, 2016). Students are 
facing significant changes in all aspects of life (Fitriani, 2022). Several skills must be 
possessed by students in 21st-century education, namely critical thinking, 
communication, collaboration, and creativity, or what is known as the 4C (Septikasari, 
2018). These skills are very necessary so that students are ready and able to keep up 
with the demands of the times and achieve one of the goals of 21st-century education, 
which is to increase students' scientific literacy skills (Sutrisna, 2021), in line with 
Simmamora (2020), which states that scientific literacy skills are one of the skills needed 
by students to deal with every aspect of global life in the 21st century.  

Scientific literacy is an individual's ability to use their knowledge to identify 
problems, acquire new knowledge, explain scientific phenomena, and draw conclusions 
based on evidence related to scientific issues (Wulandari, 2016). This is supported by 
Probosari's (2016) finding that scientific literacy skills are needed in everyday life to 
help solve problems. Literacy is focused on reading and writing and other activities 
such as observing, asking, trying, reasoning, and communicating (Djamahar, 2018). 
Someone who has good scientific literacy skills will be able to survive in the 21st 
century. Factors that can increase scientific literacy skills are science-related literacy 
problems related to identifying, analyzing, and making decisions to solve problems 
(Winarni, 2019). Students with scientific literacy skills can use scientific knowledge, 
identify questions, and draw conclusions based on facts about issues related to nature 
and technology through their activities. Students can solve problems using scientific 
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concepts obtained in the educational aspect to be creative in creating technology so that 
students can make the right decisions in solving problems (Saraswati, 2021).  

Scientific literacy consists of scientific knowledge and skills individuals must master 
in decision-making. Turiman (2012) Therefore, strengthening scientific literacy in each 
student is very important. Based on the PISA (Program for International Student 
Assessment) results from 2000 to 2018, Indonesia is ranked 70 out of 78 countries 
(OECD, 2018). it shows that the level of scientific literacy of students in Indonesia is still 
in the low category because the scores obtained are still below the average PISA 
mastery score (Sutrisna, 2021). One way to train scientific literacy can be done through 
inquiry-based textbooks, in line with Hanum's (2021) statement that using the guided 
inquiry learning model can improve the science literacy skills of tenth-grade high 
school students.  

Guided inquiry is a learning model in which students search for various sources of 
information to increase their understanding of problems, topics, or issues in learning. 
Student-centered learning methods have the advantage of adding depth to 
understanding knowledge (Hanewicz, 2017). In addition, guided inquiry applications 
can also improve long-term memory, critical and creative thinking skills, motivation to 
learn science, and cognitive learning outcomes in science (Sulistyani, 2022). Learning 
with the inquiry method provides opportunities for authentic learning, not just learning 
to accept (Ha & Kim, 2019). Learning using the inquiry method has also proven 
effective in improving student learning outcomes, based on Jannah et al.'s research 
(2020), because through the inquiry method, students are more active in acquiring their 
knowledge directly, making it easier to remember and interpret. Guided inquiry is also 
a learning model that can help students carry out extensive independent experiments to 
observe what is happening, explore what they are doing, ask questions, find answers, 
and connect one discovery to another (Zhai, 2021). 

Accordance with Saraswati (2021) states that using appropriate learning methods can 
improve scientific literacy skills in students. Based on Merta et al.'s research (2020), it is 
stated that the use of the guided discovery learning model can improve scientific 
literacy skills in students; this is supported by Fitriyani & Munzil's research (2016), 
which shows that learning using the guided inquiry method can increase scientific 
literacy in science lessons. So, there is some compatibility between the guided inquiry 
learning method and scientific literacy. The application of guided inquiry has several 
areas for improvement, namely related to a more extended time allocation, where 
students need a long time to search and collect data or information during the 
investigation, compared to conventional methods (Sukariasih et al., 2019). 

The learning material used in this study is environmental change material related to 
everyday life. In the matter of environmental change, students are required to analyze 
data on environmental change and the impact of environmental change on life and 
solve environmental problems so that they can apply their understanding in everyday 
life. Students require problem-solving abilities in order to solve problems that arise in 
their lives (Muwaffaqoh, 2021). Presentation of contextual problems through the 
learning process can also be one way to train students' scientific literacy (Afriana, 2022). 
One way to achieve this is through inquiry-based textbooks implemented during 
learning. Scientific literacy skills are developed through learning activities using 
inquiry-based textbooks, so inquiry-based textbooks are needed to achieve the basic 
content charge on environmental change material in class X. So it is necessary to 
validate textbooks developed by Lestari's research (2022), which indicates that valid, 
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practical, and effective textbooks are one of the main factors influencing research 
results. This research aims to validate inquiry-based textbooks in terms of content 
feasibility, presentation feasibility, and language proficiency.  
 
RESEARCH METHOD 

This research is a quantitative descriptive study using the 4D model (define, design, 
and develop), which was adapted from Thiagarajan et al. (1974) in Ibrahim (2002). This 
study's trial design was a pre-experiment (one group pretest-posttest design). This 
study aimed to produce an inquiry-based textbook on environmental change to train 
high school students in science literacy skills that are valid and theoretically feasible. 
This textbook can be used as a supplement to the Environmental Change chapter in 
Biology for Class X SHS. Textbook development will be done in June 2022 at the 
Surabaya State University Postgraduate Program. Figure 1 is the research procedure. 
 

 
 
 

Figure 1. Research procedure. 
 

 
The textbooks developed are inquiry-based textbooks that are validated based on 
content feasibility, presentation feasibility, linguistic feasibility, suitability with inquiry, 
and suitability with scientific literacy. The textbook was then reviewed and validated by 
two validators. 
 
Instrument and Procedure 

The theoretical feasibility data collection technique uses the review and validation 
method. The research instrument used in this study was a textbook validation sheet. 
The eligibility of textbooks will be measured based on the assessment by two (two) 
validators on validation sheets consisting of media expert lecturers and subject matter 
expert lecturers. The formulation of the questions on the validation sheet was adapted 
based on the National Education Unit Agency (NEUA), with adjustments made 
according to the needs of researchers. The questions consist of three aspects, namely: (1) 
the content feasibility component; (2) the presentation feasibility component; (3) the 
language feasibility component; (4) the suitability of textbooks with guided inquiry; and 
(5) the suitability of textbooks with scientific literacy. The range of values given on this 
validation assessment sheet starts from 1 to 4. A textbook is declared valid with a 
minimum average value of 2.6. The textbook validation procedure starts with problem 
analysis, gathering information, textbook preparation, and textbook validation by the 
validator. 
 
Data analysis 

Data analysis of textbook validation results was carried out by calculating the average 
value obtained from validators 1 and 2 to determine the quality of the developed 
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textbooks. A textbook is declared valid if it has a minimum average value of 2.60, as can 
be seen in Table 1. 
 

Table 1. Criteria for data validation results 

Average score Category  

1,00 -1,75 Less valid 

1,76 - 2,50 Quite valid 

2,60 – 3,25 Valid  
3,26 -4,00 Very valid 

(Adapted from Ridwan, 2013) 
 
After obtaining the results of the textbook validity value, its reliability will be 

calculated. The percentage of textbook reliability is calculated using the formula: 
 

R=  

 
Information: 
R: Instrument reliability (Percentage of Agreement) 
A: Higher score than the validator 

B: Score lower than the validator  
Learning device reliability is considered valid if the reliability value is ≥ 0.60 or ≥60.00% 
(Ghozali, 2016; Prahani et al., 2020). 
 
RESULTS AND DISCUSSION 

Results  
The research results are in the form of validation of inquiry-based textbooks that have 
been reviewed by the Unesa biology lecturer as a validator. The components of the 
validation assessment are validating aspects of content eligibility, presentation 
eligibility aspects, language feasibility aspects, conformity aspects with inquiry, and 

suitability aspects with scientific literacy. The results of validating student textbooks on the 
eligibility aspects of the contents developed are presented in Table 3. 

Table 3. The results of Textbook Validation are based on the content feasibility aspect. 
Assessment Aspects Average score Percentage Interpretation 

Material coverage 3.00 75.00% Valid 
Material accuracy 3.00 75.00% Valid 

Update  3.50 87.50% Very Valid 
Average 3.16 79.10% Valid 

Based on Table 3, the average percentage of content feasibility obtained is 79.10% and 
is categorized as valid. This is because the textbook has proper material coverage, good 
material accuracy, and is up-to-date. Each material in the textbook is prepared by 
adjusting the material to the determined BC and indicators. Good material coverage 
and accuracy will help students better understand the discussed material. This is 
consistent with Dewi's (2021) claim that textbooks are one of the media that can 
improve students' scientific literacy skills.  
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Table 4. Textbook validation results based on presentation feasibility aspects. 

Assessment Aspects 
Average 

score 
Percentage Interpretation 

Serving Technique 3.75 93.75% Very Valid 
Supporting the presentation of the material 4.00 100.00% Very Valid 
Presentation of Learning 4.00 100.00% Very Valid 

There is a description of scientific literacy 
indicators 

4.00 100.00% Very Valid 

Average 3.93 98.43% Very Valid 

 
Based on Table 4, the average presentation feasibility percentage obtained is 98.43 

percent and is categorized as very valid. This is because the textbook has a colorful 
display quality accompanied by consistent pictures and presentation systems, as well as 
the presentation of student-centered learning. The preparation of each content item in 
the textbook is arranged with a neat layout composition, image content, and concept 
sequences appropriate to the context of the material, accompanied by indicators of 
scientific literacy so that the textbook is engaging. Good presentation quality will help 
students understand the discussed material (Agustina et al., 2021). 
 

Table 5. Textbook validation results based on language feasibility aspect. 
Assessment Aspects Average score Percentage Interpretation 

Language Use 3.75 93.75% Very Valid 

sentence use 4.00 100.00% Very Valid 
Average 3.87 96.87% Very Valid 

Based on Table 5, the average percentage of language eligibility obtained is 96.87% 
and is categorized as "very valid." The use of language in textbooks is adjusted to the 
spelling rules that are refined and use simple, easy-to-understand, and unambiguous 
sentences by the writing rules in the BNSP, namely having an educational category 
aligned with the cognitive level of students and following and using the correct terms 
(Welter et al., 2022). 

Table 6. Validation of textbooks based on suitability with inquiry and compatibility 
with scientific literacy. 

Assessment Aspects Average score Percentage Interpretation 

Compatibility with inquiry 4.00 100.00% Very Valid 

Compatibility with scientific literacy 4.00 100.00% Very Valid 
Average 4.00 100.00% Very Valid 

Based on Table 6, the average percentage of eligibility based on aspects of conformity 
with inquiry and aspects of conformity with scientific literacy obtained is 100% and is 
categorized as "very valid." Inquiry-based learning can positively influence learning 
outcomes because of its benefits in increasing students' scientific literacy (Simmamora 
et al., 2020). The inquiry method used in developing this textbook includes (1) 
identifying problems, (2) formulating problems, (3) formulating hypotheses, (4) 
designing experiments, (5) collecting data and analyzing data, and (6) concluding 
(Tangkas, 2012). This can be realized by involving students in being active in learning; 
one of the activities carried out by students with the inquiry method is scientific 
investigation, and scientific investigation activities can improve students' conceptual 
understanding. Through inquiry-based learning activities, students practice identifying, 
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analyzing, and developing their skills for solving problems in their environment. This is 
in line with the indicators of scientific literacy, namely identification, acquisition of new 
knowledge, explaining scientific phenomena, and drawing conclusions based on facts 
(Wulandari, 2016) 

 
Discussions  
Textbooks contain descriptions of material about specific subjects or fields of study, 
which are arranged systematically and selected based on specific goals, learning 
orientation, and student development to be assimilated. One of the efforts to improve 
student learning outcomes is developing correct textbooks according to student needs. 
So that books must also equip students with activities that guide students to work on 
scientific processes in a systematic manner (Elvionita et al., 2019). 

The developed textbook aims to make it easier for students to obtain information 
related to environmental change material and train their scientific literacy skills. The 
developed textbook contains steps of the inquiry learning model: identifying problems, 
formulating problems, formulating hypotheses, designing experiments, collecting and 
analyzing data, and drawing conclusions with teacher guidance (Hera et al., 2014; 
Tangkas, 2014). Environmental pollution material in this textbook is divided into three 
topics: air pollution, water pollution, and soil pollution. The description of the 
developed textbook is presented in Figure 2. 

 

  
(a) (b) 
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(c) (d) 

Figure 2. (a) Initial view of the textbook, (b) air pollution sub-material, (c) water 
pollution sub-material, (d) soil pollution sub-material. 

To use the inquiry method and train students' scientific literacy, textbooks are 
equipped with features that support student activities. A description of the features in 
the textbook is in Table 2. 

 
Table 2. Description of the features in the textbook 

Growth Activity 

Science literation 
Feature Information 

Activity 1. Identification 

 

 This can make it easier for 
students to identify 
environmental pollution 
problems. 

Activity 2. Acquire new 
knowledge 

 

 This can facilitate students 
in making experimental 
designs 

Activity 3. Explain scientific 
phenomena 

 

 
 

 

This can make it easier for 
students to guess about 
environmental problems 
temporarily. 

Activity 4.  
Science in life 

 

 This can make it easier for 
students to solve problems 
and relate to everyday life. 

 

In the air pollution sub-material, the first activity is observation. Students identify the 
initial concepts or information needed to formulate efforts to tackle air pollution 
through the Let's Learn feature. Furthermore, students were asked to answer several 
questions related to article information through the Let's Think feature. Furthermore, 
students carry out experimental activities in the "let us try" feature found in textbooks 
related to the effect of the presence of plants on air temperature. After experimenting, 
students were asked to make a report on the results of the practicum that had been 
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carried out. Furthermore, students draw conclusions based on facts and link air 
pollution with everyday life through scientific features in life by carrying out 
independent tasks, namely making conclusions regarding the relationship between the 
existence of trees and air temperature and carrying out independent tasks of planting 
trees as a form of concern for the environment in Figure 3. 
 

 

 

Figure 3. Inquiry features in the sub-material textbook on air pollution. 
 

In the water pollution sub-material, the first activity is observation. Students identify 
the initial concepts or information needed to formulate efforts to tackle water pollution 
through the Let's Learn feature. Furthermore, students were asked to answer several 
questions related to article identification through the Let's Think feature. Furthermore, 
students carry out experimental activities in the "let us try" feature found in textbooks 
related to the effect of detergent concentration on the frequency of opening and closing 
the operculum in fish. After experimenting, students were asked to make a report per 
the results of the practicum that had been carried out. Furthermore, students draw 
conclusions based on facts, link the importance of clean water in the lives of living 
things through the science in life feature, and carry out independent tasks, namely 
making posters to reduce water pollution in Figure 4. 
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Figure 4. Inquiry features in the sub-material textbook on water pollution. 
 
 

  

Figure 5. Inquiry features in textbooks on soil pollution sub-materials. 
 

Furthermore, students draw conclusions based on facts, conclude the relationship 
between plastic waste and soil pollution through the science in life feature, and carry 
out independent tasks, namely making recycled products from plastic waste in Figure 
5. In the soil pollution sub-material, the first activity is observation. Students identify 
the initial concepts or information needed to formulate efforts to tackle soil pollution 
through the Let's Learn feature. Furthermore, students were asked to answer several 
questions related to article identification through the Let's Think feature. Furthermore, 
students are required to write a report based on their practicum results (Ranti et al., 
2020).  
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CONCLUSION 

Fundamental FIndings : In this study were in the feasibility of inquiry-based 
environmental change textbooks to train students' scientific literacy skills that had been 
developed and declared fit for use in learning. The validation assessment was 
conducted from content feasibility presentation feasibility of 98.43%, language 
feasibility of 96.87%, and suitability of inquiry-based textbooks with scientific literacy of 
100.00%. This research implies a few difficulties when determining indicators of 
scientific literacy. Limitation of this research is that it only developed inquiry-based 
textbooks to train scientific literacy on environmental pollution material. Future 

Research : Inquiry-based textbooks will likely be developed to train scientific literacy 
skills in other materials. 
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