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Abstract: The research aims to examine the effect of problem-based books that incorporate 
Papuan local wisdom on students' environmental literacy. A total of 36 students were taught 
using a problem-based book, which added Papuan local wisdom in the pretest and posttest 
research designs. They are grade VII students at a state junior high school. A total of thirty 
items to measure students' literacy abilities were used. The items were handed over to them 
to be answered twice, namely, before implementation and after the end of learning. Student 
responses have also been measured at the end of learning. Data were analyzed using a paired 
t-test. Research findings show that the value of P = 0.033 < 0.005. This finding indicates that 
there is an effect of using problem-based books added to Papuan local wisdom on students' 
environmental literacy abilities. There were 83.33% of students responding excellently and 
16.67% responding well. There were no unfavorable responses from students as long as they 
attended the lesson. The excellent response from the students indicated that they were 
interested and happy to participate in learning using problem-based books, which 
incorporated Papuan local wisdom. 

Keywords: Environmental literacy, local wisdom, student book  

Abstrak: Penelitian ini bertujuan untuk menguji pengaruh buku berbasis masalah yang 
menggabungkan kearifan lokal Papua terhadap literasi lingkungan siswa. Sebanyak 36 siswa 
diajarkan menggunakan buku berbasis masalah yang ditambahkan kearifan lokal Papua 
dalam desain penelitian pretest dan posttest. Mereka adalah siswa kelas VII di sebuah SMP 
negeri. Sebanyak tiga puluh butir soal digunakan untuk mengukur kemampuan literasi siswa. 
Soal-soal tersebut diberikan kepada mereka untuk dijawab dua kali, yaitu sebelum 
pelaksanaan dan setelah pembelajaran berakhir. Respons siswa juga diukur pada akhir 
pembelajaran. Data dianalisis menggunakan uji t berpasangan. Hasil penelitian menunjukkan 
bahwa nilai P = 0,033 < 0,005. Temuan ini menunjukkan bahwa terdapat pengaruh 
penggunaan buku berbasis masalah yang ditambahkan kearifan lokal Papua terhadap 
kemampuan literasi lingkungan siswa. Terdapat 83,33% siswa yang memberikan respons 
sangat baik dan 16,67% memberikan respons baik. Tidak ada respons yang tidak memuaskan 
dari siswa selama mereka mengikuti pelajaran. Respons yang sangat baik dari para siswa 
menunjukkan bahwa mereka tertarik dan senang berpartisipasi dalam pembelajaran 
menggunakan buku berbasis masalah, yang menggabungkan kearifan lokal Papua. 

Kata kunci: Literasi lingkungan, kearifan local, buku siswa 

*Corresponding author: indahririnfitriani@gmail.com 

INTRODUCTION 

Today, environmental issues are still being discussed, such as waste management, 

availability of clean water, environmental pollution, etc. Environmental damage is caused 

by many human actions, including the use of pesticides that damage water quality 

(Syafrudin et al., 2021) and soil enzymes (Riah et al., 2014), throwing cigarette butts 

carelessly onto the beach which causes beach pollution (Yousefi Nasab et al., 2022), the use 

of bombs to catch fish  (Nusantari et al., 2020), massive dumping of chemicals that cause 
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health problems to organisms (Costa et al., 2022), ineffective waste management that 

causes groundwater, air, odor pollution and marine pollution (Siddiqua et al., 2022), and 

many other actions. Environmental damage that is left continuously can cause very bad 

effects for the life of living organisms. The organism will acquire many health problems as 

a result of this incident. Environmental damage can be reduced by increasing environmental 

literacy skills (EL), even with environmental literacy students will show responsible 

behavior to preserve the environment. 

EL in science and other disciplines is important because it increases the protection of 

nature (Kaya & Elster, 2019). EL includes cognitive, affective and behavioral aspects (Liang 

et al., 2018). Cognitive relates to the ability to detect, analyze and evaluate environmental 

problems based on the basic knowledge one has, affective relates to one's concern for 

environmental problems and behavior relates to one's ability to invite other people to care 

about the environment (Santiani et al., 2023). Humans have a need to live where the need 

continues to increase from time to time. This condition has an impact directly or indirectly 

on environmental changes. not only positive impacts, negative impacts of these conditions 

can also occur which affect environmental stability. The cultivation of EL in humans aims to 

be able to reduce negative effects and make them individuals who are sensitive to their 

environmental conditions (Kaya & Elster, 2019). An assessment of EL is needed to 

understand the state of the environment and its educational programs related to it (Liu et 

al., 2015). 

The results of the interviews reveal that teaching literacy to students in Papua has 

begun to decline or even become almost non-existent. Specifically environmental literacy, it 

has not been found that teaching empowers this variable. Miftahuddin et al. (2023) found 

that the average percentage of students' EL achievement was less than 50%. The data 

indicates that the student's EL is in a low condition. Survey results in Taiwan show that EL 

related to cognitive and behavior gets the low category and affective gets the enough 

category (Liang et al., 2018). EL identification data in several countries such as Turkey 

(Erdogan & Ok, 2011), filipina (Nuneza & Clores, 2017), Belize (Moody-Marshall, 2023), and  

Jordan (Sasa et al., 2022) show that EL still falls at moderate or even low. The findings from 

these studies indicate that EL in students still needs to be empowered. Students need to 

obtain various information related to the environment to support them in strengthening 

Elnya. Changes regarding students' EL depend on how the teacher makes decisions to teach 

about knowledge and issues about the environment to their students (Liu et al., 2015). The 

literacy level of individuals who often read books or magazines about the environment 

shows a high level compared to those who don't (Akçay & Şengül, 2023). Thus providing 

reading books related to the environment can have an impact on students' EL. 

Teaching materials are learning resources that students can use in the learning 

process (Damopolii et al., 2022). Teaching materials are used to help students understand 

the subject matter, especially related to their love of the environment (Nusantari et al., 

2020). Material in teaching materials can be made interesting and varied so that students 

can be enthusiastic in the learning process (Astuti et al., 2021; Damopolii et al., 2019). The 

use of appropriate teaching materials will show the success of students and can be more 

active in the learning process. In biology-related curricula and textbooks, concrete examples 

and predictions of future environmental problems should be emphasized more than 
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theoretical concepts (Kır, 2023). Local environmental issues related to where students live 

need to be added to textbooks to help them make EL different.  

Local wisdom refers to the esteemed principles and values that are implemented 

within the governance of community life. Its primary objective is to safeguard and 

sustainably manage the environment, hence facilitating the growth of students' EL by 

offering them many advantages (Patston et al., 2018). Local wisdom encompasses a wide 

range of information, insights, understanding, beliefs, and norms or ethics that serve as 

guiding principles for human conduct within ecological communities. The Papuan people 

themselves are known to always try to preserve and maintain the existence of existing 

customs so that they can be passed on to the next generation (Iwan et al., 2020). The Papuan 

people have local cultural values, in the form of ethics, rules, recipes, norms, customary law 

and other special rules which become the local wisdom of the local community which can 

be integrated into textbooks (Damopolii et al., 2019). Books that integrate local wisdom can 

improve students' EL (Ardan, 2016; Hadi et al., 2023; Watoni et al., 2022). 

Presentation of problems in student books integrated with local wisdom requires 

learning to succeed in its implementation. Lubis et al. (2022) have examined the use of 

problem based learning (PBL) combined with local wisdom. They found that the 

combination had an impact on changes in student EL. Suryawati et al. (2020) also found that 

PBL was effective in strengthening students' EL. EL is needed by students when they are 

involved in solving problems when implementing PBL in class. The PBL asks students to 

solve real-world problems and then to solve them through systematic learning so they can 

understand how to solve them and draw conclusions. The research aims to examine the 

effect of problem-based books added to Papuan local wisdom on students' environmental 

literacy. 

METHOD 

Research design 

This Research is an experiment with pretest and posttest design. This research 

contributes to providing information on how EL changes during learning. The student books 

that are used are integrated with local wisdom and then follow the stages of PBL. PBL is 

used as a basis to support the delivery of environmental related issues. Local wisdom aims 

to introduce ways of solving problems based on the ways of local communities.  

 

Sample                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                         

A total of 36 students were taught using problem-based books which added Papuan 

local wisdom in the pretest and posttest research designs. They are grade VII students at a 

state junior high school. All students are involved in science subjects with the biology topic 

of environmental pollution. 

 

Design of book 

The book used is a student book for learning biology topic in science subjects. 

Determination of the subject matter, namely about environmental pollution which includes 

the topic of water, soil and air pollution. The problems integrated into the book are related 

to local environmental problems around students. This particular issue is situated within 

the first phase of problem-based learning (PBL), specifically involving the process of 
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acquainting students with the challenge at hand. The choice of Papuan local wisdom is the 

use of the philosophy of the behavior of smart birds (Amblyornis inornatus). The male bird 

of this species builds its bower from forest debris. The goal is to attract females of this 

species. The main message of this animal's behavior is to keep the forest free of trash. In 

addition, several ways have been determined by local communities to manage waste into 

products that have economic value. Next, the book is designed in the Canva app. The design 

results in Canva are then saved in pdf format. The pdf is printed and given to students for 

them to study 

 

Instruments and procedure  

A total of thirty items to measure students' literacy abilities were used. The 

instrument was validated by experts, and it was stated that the instrument could be used to 

measure students' environmental literacy. The items were handed over to them to be 

answered twice, namely before implementation and after the end of learning. The 

evaluation of student responds has also been conducted at the completion of the learning 

process. 

 

Data Analysis 

Data were analyzed using paired t-test. In addition, student responses are calculated 

by determining student acquisition scores. Achievement of student responses and their El 

is then categorized based on the categories in Table 1. 

 

Table 1. Environmental literacy level 

The score range Category 

Score > 80 Excellent environmental literacy 

70 ≤ score < 80 Good environmental literacy 

60 ≤ score < 70 Moderate environmental literacy 

40 ≤ score < 60 Weak environmental literacy 

 score < 40 Very Weak environmental literacy 

 

RESULTS AND DISCUSSION 

This research has found data about students' EL as long as they are involved in 

learning using problem-based books, which added Papuan local wisdom. EL students 

experience changes during learning. This is evident from the pretest and posttest results 

presented in Table 2. 

 

Table 2. Environmental literacy level 

Environmental literacy Mean SD 

Posttest 71 8.59947 

Pretest 67 9.32389 

 

Table 2 presents the results of students' EL measurements during learning. Students 

reach 67 when they have not been taught using problem-based books added to Papuan local 
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wisdom. Changes occur in students' EL after they have finished studying. EL students at the 

end of learning achieved an average score of 71. 

 

 
Fig. 1. Students’ environmental literacy caregory 

 

Fig. 1 reveals that the students' EL is in the weak – excellent category. Pre-EL students 

showed that they were more in the weak and moderate categories. Few students were found 

in the good and excellent categories. After they were involved in learning using problem-

based books added to Papuan local wisdom, their Post-EL experienced a change for the 

better. EL students are dominated by good and excellent categories. Even though the post-

EL shows there are weak and moderate categories, these categories are reduced compared 

to pre-EL.  

 

Table 3. Normality and homogeneity data of EL 

  

Shapiro-Wilk Levene Test 

Statistic df Sig. 
Levene 

Statistic 
df1 df2 Sig. 

Pre 0.977 36 0.628 
0.064 1 70 0.800 

Post 0.954 36 0.140 

 

Table 3 indicates that the EL data is normal. In addition, the homogeneity test 

revealed that the EL data met the homogeneous criteria. Thus, based on the results of the 

analysis of the two, EL data can be tested using the t test. 
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Table 4. Paired sample t test of EL 

  

Paired Differences    

Mean SD 

Std. 

Error 

Mean 

95% Confidence 

Interval of the 

Difference 
t df Sig. 

Lower Upper 

Pair 

1 

Post 

- 

Pre 

3.738 10.089 1.682 0.324 7.152 2.223 35 0.033 

 

The data in Table 3 indicates that pre-EL and post-EL have differences (0.033 < 0.05). 

This data reveals that the integration of Papuan local wisdom into problem-based books has 

had an effect on students' EL. Changes in student EL during learning indicate that these 

variables are improved during the learning process. 

 

 
Fig. 2. Category of student response 

 

Student responses (Figure 2), dominated by the "Excellent" (83.33%) and "Good" 

(16.67%) categories, indicate that integrating Papuan local wisdom into problem-based 

science learning contributes to students' environmental literacy. Local wisdom provides a 

concrete context that helps students understand the relationships among human activities, 

ecosystems, and environmental sustainability. Learning does not stop at abstract concepts, 

but moves toward a more concrete understanding of environmental systems. The high 

number of positive responses indicates that teacher learning has enabled students to 

identify environmental issues, understand their impacts, and link solutions to the scientific 

knowledge they have learned, thereby increasing their interest in learning about 

environmental issues. The integration of local context strengthens students' ability to 

interpret environmental issues relevant to their daily lives. When students have a good 

understanding and positive attitudes, the risk of environmentally damaging behavior can 

be reduced, and they will respond positively to the implemented teaching. Local wisdom 
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serves as a social and cultural value that strengthens the internalization of environmental 

ethics from an early age (Damopolii et al., 2024). 

This research has revealed that students' EL can be corrected in different ways. The 

different way is to change student books to be integrated with local wisdom. Environmental 

issues are included in this problem-based book. The purpose of including this problem is to 

stimulate students to think about solving environmental problems. The complex 

environmental challenges facing humanity require scientifically and environmentally 

literate citizens (Kinslow et al., 2019). Students are looking for solutions on how to 

overcome environmental problems that surround them. For example, waste management, 

clean water issues and how to ban luda areca palm waste. The student book provides 

examples of how local communities turn waste into useful products. Waste can be recycled 

to be used as a product that has economic value. In another case, the people of Papua have 

a tradition of eating areca nut. However, in some cases, people make luda betel nut in any 

place. The local community made a rule to protect the environment by prohibiting the 

disposal of luda bananas indiscriminately. The ban was made because to prevent pollution 

from getting out of control (Abelouah et al., 2021; Rossi et al., 2023). 

The most special local wisdom presented in this book is about how the smart bird 

"Amblyornis inornatus" collects trash in the forest. This bird collects garbage to make a nest. 

The goal is for the partner to be attracted to the male bird. The meaning taken from this 

bird's behavior is that birds alone can collect and process waste into something useful for 

themselves. As humans, we only litter, but we can process the waste into useful items. Also 

added to this book is how the Papuan people process waste into products that have 

economic value. When products from the local community are integrated into learning, it 

makes students interested in learning (Gao et al., 2020). 

The problems and solutions presented in problem-based books added to Papuan local 

wisdom have been useful for changing students' EL. The combination of PBL and local 

wisdom can help student performance (Peranginangin et al., 2019). EL has components of 

knowledge, behavior and attitudes. Students' knowledge increases with the environmental 

problems presented in the book. Beh-viour students experience change when they can gain 

knowledge of how local people turn waste into useful products. The attitude of students 

changes when they can instill noble values from local wisdom to protect their environment. 

When Books (Santoso et al., 2023), PBL (Hidayanti & Wulandari, 2023), and local wisdom 

(Hermawan et al., 2022; Wahyuni et al., 2022) are combined in an innovative product, it 

provides benefits to students' EL changes. Any change in student EL can have a contribution 

to environmental preservation in the future. 

The results of this study indicate that a learning approach that places environmental 

issues as the primary context can encourage students to think actively, analytically, and 

contextually about the environment. Students not only receive information but also engage 

in problem-solving processes related to the real environmental conditions around them. 

This strengthens their environmental literacy. In Vygotsky's theory, effective learning 

occurs when students construct knowledge through interactions with meaningful social and 

cultural contexts (Hikmawati et al., 2021; Tzuriel, 2021). The integration of Papuan local 

wisdom into problem-based textbooks serves as scaffolding that connects scientific 

concepts to students' real-life experiences of the environment. Contexts such as waste 

management, clean water conservation, and local community practices in preserving the 
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environment create authentic learning situations. This environment allows students to 

construct deeper understandings, as the material is no longer abstract but connected to 

their social realities (Nunaki et al., 2023). 

The PBL used in this study encouraged students to identify problems, analyze 

information, and formulate solutions independently and collaboratively (Aristaningsih et 

al., 2025; Silahooy et al., 2024). In the context of this study, environmental issues such as 

waste and the clean water crisis served as triggers for ecologically relevant problems. When 

students were confronted with these problems, they not only memorized concepts but also 

learned to apply scientific principles in decision-making. Meanwhile, the integration of 

Papuan local wisdom strengthened the socio-cultural context of learning. Local values 

related to the relationship between humans and nature helped students understand that 

the environment is not only a scientific object but also part of a cultural value system that 

must be preserved (Damopolii et al., 2024). This condition increased the material's 

relevance and strengthened the connection between science and everyday life. The 

significant increase in EL can also be attributed to place-based education theory. This theory 

emphasizes that learning will be more meaningful when connected to students' local 

environments (Flanagan et al., 2019). Papuan local wisdom, such as community-based 

waste management practices and customary norms for maintaining environmental 

cleanliness, provides a concrete and relevant context for students' lives. The use of 

biological examples, such as the behavior of Amblyornis inornatus, as metaphors for 

environmental material management strengthens the connection between scientific 

knowledge and natural phenomena. This approach not only enhances conceptual 

understanding but also strengthens students' emotional attachment to the environment. 

The changes in EL before and after the instruction indicate that students have strong 

abilities to recognize environmental issues, understand their impacts, and connect them to 

appropriate scientific actions. Problem-based books contextualized with local wisdom help 

students build a more systematic understanding of ecosystems, pollution, and 

environmental sustainability. When students understand environmental issues in context 

and in relation to local values, they are better able to internalize preventive actions such as 

reducing waste, maintaining cleanliness, and conserving natural resources. Overall, these 

data confirm that problem-based books integrated with local wisdom not only improve the 

quality of responses to learning but also directly strengthen EL and foster preventive 

attitudes towards environmental damage among junior high school students. 

CONCLUSION 

The research concludes tha the integrated Papua local wisdom into problem-based 

book have effect on student environmental literacy. Mean of student’ environmental literacy 

in posttest is 71 (Good Category). The domination of students in learning gave a very good 

response to the use of science books which added about Papuan local wisdom. No negative 

responses were found. Utilizing local wisdom for problem-based science teaching 

contributes to preventing environmental damage by enhancing students' environmental 

literacy. Environmental issues can be integrated into teaching, and students can find 

solutions by gaining an understanding of the local wisdom provided by teachers.  
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