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Abstract 

Education for Sustainable Development (ESD) is key to addressing environmental, social, and economic 

issues, yet its implementation in schools often lacks context and cultural relevance for students. Previous 
research on Problem Based Learning (PBL) with an ESD approach has not optimally integrated local 

wisdom, a crucial element for achieving quality education relevant to a specific region and culture. This 

study fills that gap by examining the effectiveness of a PBL model integrated with an ESD approach based 
on local wisdom to improve cognitive ability and build students' Sustainability Awareness profiles. Using a 

sequential exploratory mixed-methods design on 20 private junior high school students in Bandung City, 
data were collected through cognitive ability tests (multiple-choice), a sustainability awareness 

questionnaire, and observation sheets. The results showed a significant improvement in students' cognitive 

abilities, with a normalized N-gain score of 0.68 (medium category). The students' Sustainability Awareness 
profile was also in the high category post-intervention, with a total mean score of 0.71, particularly in the 

emotional awareness domain (100%). This study demonstrates that integrating local wisdom into the PBL- 

ESD framework is not only academically effective but also successful in building a more meaningful and 
culturally relevant awareness of sustainability. 

 

Keywords: Problem Based Learning (PBL) · Education Sustainable Development (ESD) · Local Wisdom 
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INTRODUCTION  

Environmental, economic, and social issues are currently rife in Indonesia. These issues 

exacerbate the problem of unsustainable development in Indonesia, such as environmental 

damage (Ali, 2017). In schools, many students are starting to lose their awareness of sustainable 

living (Fibonacci et al., 2020). Schools have not yet encouraged students to take steps to reduce 

the impact of environmental problems (Olsson et al., 2016). Students may be unaware of the 

small actions they can take to make their schools and surrounding environment more 

sustainable. This problem stems from the lack of education in sustainable practices directly 

implemented in schools.  

Education for Sustainable Development (ESD) was initiated by UNESCO as achievable 

and realizable goals by 2030 (UNESCO, 2015). ESD aims to ensure that all students acquire 

the knowledge and skills necessary to promote sustainable development (NCCA, 2009). The 

purpose of establishing ESD as a follow-up to the sustainable development goals can be 

considered as a driver for achieving sustainable development goals in the field of education 

(Nguyena, 2019). ESD can be described as education for environmental, social, and economic 

 

 Siti Zaenab  

sitizaenab@upi.edu 

Ida Kaniawati 

kaniawati@upi.edu 

  
 

1Master of Physics Education Study Program, Universitas Pendidikan Indonesia. Bandung, Indonesia.   

https://proceedings.fisikaupi.id/index.php/ipc
https://proceedings.fisikaupi.id/index.php/ipc


Proceedings of International Physics Conference, 1 (1), 2025 - Page 37 
Siti Zaenab, Ida Kaniawati 

https://proceedings.fisikaupi.id/index.php/ipc     This is an open access article under the CC–BY-SA license    

transformation with the aim of creating a more sustainable society (UNESCO, 2015). ESD 

supports five basic types of learning to provide quality education and foster sustainable human 

beings: learning to know, learning to be, learning to live together, learning to do, and learning 

to transform oneself and society (UNESCO, 2019). The Ministry of National Education (2022) 

states that the concept of ESD is meaningful, functional, and purposeful education for 

development that can meet the living needs of the current generation without having to neglect 

the living needs of future generations, improve the quality of human life by continuing to live 

within the carrying capacity of the ecosystem, and benefit all creatures on earth in the present 

and the future. 

The implementation of ESD in schools also faces many challenges. Students have difficulty 

understanding ESD issues. They also struggle to develop problem-solving plans related to ESD 

(Manni et al., 2013). A qualitative study in Bandung found that students had difficulty solving 

problems related to Sustainable Development (Nikmah et al., 2019). Research on ESD 

implementation highlights the importance of educational approaches to improving teachers' 

understanding of ESD and students' ESD competencies (Batorczak & Hindson, 2012). 

Olsson et al. (2016) proposed a new concept for students' ESD competencies, called 

Sustainability Consciousness. This concept of sustainable awareness considers students' 

knowledge, attitudes, and behaviors, based on awareness of environmental, social, and 

economic dimensions to develop a more sustainable lifestyle. Research on sustainable 

awareness in Indonesia is scarce. Recent research in Indonesia is still measuring sustainability 

awareness (Clarisa et al., 2020). 

The Problem Based Learning (PBL) model is well-suited to address these challenges by 

fostering critical thinking. While some studies have combined PBL with an ESD approach, a 

significant research gap remains: these implementations often fail to achieve the core goal of 

quality education by overlooking the importance of cultural and territorial context. Quality 

education demands relevance to students' daily lives and the local wisdom they possess. 

To fill this gap, this study introduces the novelty of explicitly integrating local wisdom into 

the PBL- ESD framework. This integration serves to bridge abstract sustainability concepts 

with the concrete, everyday knowledge of students, thereby making the learning process more 

meaningful. Therefore, this research aims to investigate the extent to which a PBL-ESD model 

based on local wisdom can improve cognitive abilities and build the Sustainability Awareness 

profiles of students on the topic of energy. 

METHODS 

The research method used is a mixed methods approach. The basic assumption is that using 

both qualitative and quantitative methods in a single study can provide a better understanding 

or answer to the research problem than using only one method. Based on the classification of 

mixed methods research types, the author chose to use an exploratory design, which falls under 

the sequential model. This mixed methods design involves conducting qualitative research first, 

followed by quantitative research (Abidin, 2011: 40). 

In the initial stage, this research method used qualitative methods for learning 

implementation activities using observation sheets. In the next stage, quantitative methods were 

used to assess cognitive ability outcomes using multiple-choice questions. The emphasis was 

more on the first method, namely the qualitative method, which was then supplemented with 
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quantitative methods. The blending of data from both methods was intended to connect the 

results of the first research with the next stage. Based on this description, the research design 

that the author will use is as follows. 

 
Figure 1. Exploratory Type Design 

The independent variable in this study is a PBL learning model integrated with ESD applied 

in one class at an Adiwiyata school. Independent Adiwiyata schools implement ESD in 

curricular and non- curricular policies at school, curricular activities include learning activities 

in the classroom where teachers integrate ESD into the learning process, while non-curricular 

activities are activities carried out outside the classroom such as implementing a school 

environmental cleanliness program, conducting extracurricular activities for sustainable 

development, and providing information to the community around the school environment 

about sustainable development. While the dependent variable in this study is the achievement 

of cognitive abilities and sustainability awareness profiles of students who study environmental 

pollution material integrated with ESD. 

The population in this study were grade VII students in the 2024-2025 academic year at a 

private junior high school in Bandung City. From two classes, one class was selected using 

convenience sampling from the existing population. Convenience sampling was used due to its 

ease and convenience in selecting samples without the need for random sampling, thus making 

it non-probability (Etikan et al. 2020). This technique resulted in class VII-B, consisting of 20 

students, being the sample. The data collection uses 3 research instruments, as follows: 

Table 1. Research Instrument Matrix  

Instrument's Shape Objective 
Data Collection 

Techniques 
Data Processing 

Questionnaire 

To profile 

students' 

Sustainability 

Awareness 

In the form of a 

questionnaire 

adopted from a 

journal,consisting 

of 15 items 

Analyzed using the Guttman Scale 

Tes 

To see the 

improvement of 

students' 

Cognitive 

Abilities. 

Test questions 

are used during 

the pretest and 

posttest. 

The test instrument was analyzed 

using normalized n gain and t-test. 

Observation sheet 

for 

the implementation 

of the Problem 

Based Learning 

(PBL) learning 

model with 

the ESD (Education 

for Sustainable 

Development) 

approach based on 

local wisdom 

To determine the 

implementation 

oflearning and 

student 

responses 

Observation by 

three 

observers using a 

checklist sheet 

Indicators that are implemented are 

given a score of 1 and indicators 

that are not 

implemented are given 

a score of 0. Then calculate the 

percentage of implementation of 

Problem Based Learning (PBL) 

with the ESD (Education for 

Sustainable Development) 

approach at each level using the 

equation 

100%
obtainedscore

M x
totalscore

=   
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The instruments used are tested first to determine whether the instruments to be used in the 

research are suitable or not. The instrument used to profile Sustainability Awareness attitudes 

used a questionnaire adapted from a journal, so no revalidation was required. The instrument 

used to measure cognitive ability improvement used a multiple-choice test. Therefore, the 

validity of the multiple-choice test was tested by a team of experts, consisting of lecturers. The 

expert validity results were deemed appropriate for all questions after several revisions. 

The analysis of the test item validity obtained 20 questions (100%) with good validity 

category. For the level of difficulty obtained 11 questions (57%) with the difficult category, 9 

questions (43%) with the medium category. Meanwhile, for the discriminatory power obtained 

8 questions (38%) with the good category, 11 questions (52%) with the sufficient category and 

1 question (10%) with the poor category. For the discriminatory power with poor quality, the 

questions were replaced. Based on the analysis of the test results that have been carried out, 

there are several questions that must be improved to be adjusted to the validity of expert opinion. 

RESULTS AND DISCUSSION 

This section will outline the findings, including cognitive abilities and sustainability awareness 

profiles. The discussion will analyze the relationship between the findings and the 

characteristics of the learning process, and then provide recommendations for further research 

related to cognitive abilities and sustainability awareness profiles. 

The Problem Based Learning (PBL) learning model with ESD (Education for Sustainable 

Development) integration based on local wisdom aims to shape students' character according 

to the values in character education and the demands of the 21st century. The characters that 

are expected to be inserted through the ESD character learning model are: religious, honest, 

tolerant of diversity, discipline, hard work, creative, independent, democratic, curiosity, spirit 

of nationalism, love of the homeland, achievement, communicative, love of peace, love of 

reading, care for the environment, care for society and responsible. The syntax of the ESD 

learning model is presented in Figure 2 

 
Figure 2. Syntaxes of ESD Learning Model 

The ESD character learning model has characteristics and limitations, which are described 

below: 1) The ESD character learning model can only be applied to materials that have 

characteristics that can be linked to everyday life (contextual) and are in accordance with the 

topics in the concept of sustainable development, namely society, economy and environment; 
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2) Aims to form attitudes and characters so that it does not directly aim to improve aspects of 

knowledge or skills, although in its implementation and assessment, aspects of knowledge and 

skills are still inserted; 3) Can only be applied to exact subjects (natural sciences and their 

fields); and 4) Can be one of the learning models to teach the concept of character education 

and the concept of education for sustainable development. 

The implementation of Problem Based Learning (PBL) with the integration of ESD 

(Education for Sustainable Development) based on local wisdom in classroom learning was 

carried out by three observers. The observers were given an assessment sheet and previously 

coordinated what they should assess and observe to avoid misunderstandings. The assessment 

sheet was in the form of a checklist sheet where if the learning activity was implemented, a 

checklist was placed in the assessment column. The observation sheet filled out by the three 

observers showed the extent to which learning with Problem Based Learning (PBL) with the 

integration of ESD (Education for Sustainable Development) was implemented. The percentage 

of implementation of Problem Based Learning (PBL) with the integration of ESD (Education 

for Sustainable Development) based on the observation sheet is shown in Tables 2 and 3. 

Table 2. Recapitulation of Percentage of Teacher Activity Implementation 

 

PBL 

Meeting 

1 

% 

KM 

Meeting 

2 

% 

KM 

Meeting 

3 

% 

KM 

%KM 

Total 

IS OS  IS OS  IS OS   

Introduction 4 4 

91% 

2 1  1 1   

Student  orientation  to problems 1 1 1 1  1 1   

Organizing students 2 2 1 1  1 1   

Guiding individual and group investigations 2 1 2 2 88% 1 1 100% 93% 

Develop and present work results 1 1 1 1  1 1   

Analyze and evaluate the  
1 1 1 1 

 
1 1 

  

problem solving process    

 11 10  8 7  6 6   

Notes: 

IS: Ideal Situation 

OS : Observation Situation 
 

Based on table 2 regarding the implementation of Problem Based Learning (PBL) learning 

activities with ESD (Education for Sustainable Development) integration carried out by 

teachers with a total percentage of 93% included in the category of almost all learning activities 

implemented. Learning activities that support students' cognitive abilities are when the teacher 

asks students to watch a video about renewable energy related to the possibilities that will occur 

in the future regarding energy for the lives of living creatures which hone the ability to 

remember (C1), understand (C2) and analyze (C3) which is accompanied by guidance activities 

for experimental activities. 
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Table 3. Recapitulation of Percentage of Student Activity Implementation 

 

PBL 

Meeting 1 %KM Meeting 2 %KM Meeting 3 %KM %KM 

Total 

IS OS  IS OS  IS OS   

Introduction 4 3 

82% 

2 2 

88% 

1 1 

100% 90% 

Student  orientation  to 1 1 1 1 1 1 

problems 

Organizing students 2 2 1 1 1 1 

Guiding individual and group 

investigations 

2 1 2 1 1 1 

Develop and present 1 1 1 1 1 1 

work results 

Analyze and evaluate the 1 1 1 1 1 1 

problem solving process 

 11 9  8 7  6 6 

Notes: 

IS: Ideal Situation 

OS : Observation Situation 

The overall student implementation of Problem Based Learning (PBL) activities with ESD 

(Education for Sustainable Development) integration was 90%, meaning that 90% of the 

learning activities were carried out well. The learning activities were conducted over three 

meetings with different concepts and linked to existing problems in society. 

Cognitive Ability Improvement was tested using a normalized n-gain and a paired sample 

t-test because it tests two correlated samples. Before conducting the normalized n-gain and t-

test, a normality test was performed to determine whether the distribution of pretest and posttest 

data was normal or not. The normality test used in this study was the Kolomogorov-Smirnov 

statistical test with a confidence level of 0.05. The following data from the normality test can 

be seen in Table 4. 

Table 4. Kolmogorov-Smirnov Normality Test Results for Pretest and Posttest Data 

Data 𝑿̅ s 𝜶 Dhitung Dtabel 

Pretest 29 8,16 
0,05 0,17 

0,174 
Posttest 77,4 9,12 0,14 

Cognitive Ability data before the implementation of the Problem-Based Learning (PBL) 

model with ESD (Education for Sustainable Development) integration is normally distributed 

at a confidence level of 0.05. Second, because Dhitung < Dtabel, the distribution of Cognitive 

Ability data after the implementation of Problem-Based Learning (PBL) with ESD (Education 

for Sustainable Development) integration is normally distributed at a confidence level of 0.05. 

After it was known that the pretest and posttest data were normally distributed, the data were 

tested using the t-test and normalized n-gain to see the increase in Cognitive Ability. 

Based on the n-gain value of the increase in Cognitive Ability, the n-gain value was 0.68 

with a "moderate" category. So it can be said that students' Cognitive Ability increased after 

the application of the Problem Based Learning (PBL) learning model with the integration of 

ESD (Education for Sustainable Development) with a moderate category. In accordance with 

what has been done previously entitled "Application of the PBL Learning Model to Improve 
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Students' Cognitive Abilities and Critical Thinking Skills on the Concept of Elasticity and 

Hooke's Law 1 at Unggul Harapan Persada State High School" (Muslim, 2020) that by applying 

the PBL learning model can improve students' conceptual mastery and critical thinking. 

The cognitive abilities to be provided are at level C1 for remembering, C2 for 

understanding, C3 for applying, and C4 for analyzing. The average N-gain results for all 

cognitive abilities from C1 to C4 are shown in Figure 3. 

 
Figure 3. N-gain value diagram of Cognitive Ability for Each Cognitive Domain 

Based on the N-gain value for Cognitive Ability, the highest score is 0.8 in the cognitive 

domain C4, analytical ability, and the lowest score is 0.53 in the cognitive domain C2, 

understanding ability. This is due to the integration of ESD focused on analyzing environmental 

issues based on three aspects of ESD: social, economic, and environmental. This aligns with 

previous research conducted by Muslim (2020) that found that students' analytical skills 

improved after learning activities using Problem-Based Learning (PBL). Wardana (2022) 

showed that students who received the PBL model had higher-order analytical thinking skills 

and a better understanding of physics concepts. Mardana (2011) demonstrated that the PBL 

model resulted in improved students' critical thinking skills. 

To determine the profile of students' Sustainability Awareness after the learning process, a 

questionnaire was used. The questionnaire used was adopted from a journal entitled "The status 

on the level of environmental awareness in the concept of sustainable development among 

secondary school students." The number of statement items is 15 which are categorized into 3: 

sustainability practice awareness, behavioral and attitude awareness, and emotional awareness. 

Based on the findings of the respondents, who are grade VII students, have a Sustainability 

Awareness profile with the Emotional Awareness category. The following will display the 

results in a table 4. 

Table 5. Sustainability Awareness Profile Percentage Recapitulation 

No. Pernyataan Mean 
Standard 

Deviation 

1 I read about environmental issues in the mass media 0,83 0,38 

2 I care about environmental issues in my area 0,94 0,24 

3 I always discuss environmental issues with my friends 0,40 0,50 

4 I feel disappointed with the air pollution 1,00 0,00 

5 I feel disappointed with the river pollution 0,94 0,24 
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No. Pernyataan Mean 
Standard 

Deviation 
6 I value biodiversity 0,91 0,28 

7 I care about the smoke coming from vehicles. 0,77 0,43 

8 I try to reduce the amount of waste at home by collecting recyclable materials. 0,66 0,48 
9 I compost food scraps into fertilizer 0,26 0,44 

10 I don't use plastic bags to wrap things 0,37 0,49 

11 I turn on the lights at home during the day 0,14 0,36 
12 I save on clean water usage 0,94 0,24 

13 I convey information about the environment to my family members 0,66 0,48 

14 I participated in environmental awareness activities at school 0,80 0,41 
15 I am aware of my responsibility towards the environment 1,00 0,00 

Mean Total 0,71  

Based on the table above, with a total mean of 0.71, the Sustainability Awareness profile 

of seventh- grade students is included in the high category. Within Sustainability awareness, 

there are three categories: Sustainability practice awareness, Behavioral and attitude awareness, 

and Emotional awareness, as shown in Table 5. 

Table 6. Sustainability Awareness Category 

Kategori Sustainability 

Awareness 

Very Rarely Done Or 

Never Done 

Rarely Done Always Done 

Sustainability practice awareness 52% 31% 17% 

Behavioral and attitude awareness 9% 49% 42% 

Emotional awareness 0% 0% 100% 

Sustainability Awareness is grouped into 3 categories according to the table above. Based 

on table 23, the first category, namely Sustainability practice awareness, that this behavior is 

very rarely carried out by the majority of students, even never done with a percentage of 52%, 

students who rarely carry out this behavior are 31% while students who always carry out this 

behavior are 17%. It can be concluded that students have never carried out Sustainability 

practice awareness behavior. Sustainability practice awareness or conscious efforts and 

carrying out sustainability are very rarely or even never carried out by students such as 

discussing environmental issues with friends, composting food scraps into fertilizer, using 

plastic bags, discussing environmental problems with family and also taking action to overcome 

environmental problems, all of which are very rarely done by students based on the 

questionnaire they filled out. This behavior is a characteristic of the attitude that will be shown 

if someone already understands the concept of sustainability. 

Sustainability awareness can support the concept of sustainable education (ESD). 

Therefore, the results of the Sustainability Awareness profile, which is high, indicate that the 

students' attitudes in the study support the ESD concept. This is consistent with Hasan (2022) 

who stated that a high level of Sustainability Awareness can support the ESD concept. 

CONCLUSION 

Based on the research results, the integration of ESD (Education for Sustainable Development) 

in the Problem Based Learning (PBL) learning model can improve Cognitive Abilities and 

Sustainability Awareness profiles. Characteristics of the Problem Based Learning (PBL) 

learning model with the ESD (Education for Sustainable Development) approach take concrete 

problems that exist in Sumedang City. Local wisdom-based learning activities for teacher 

activities are 93%, while for student activities it is 90% with the category of almost 
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implemented activities, the best in learning activities to build Cognitive Abilities is at the third 

meeting where students are required to think ahead in efforts to overcome climate change. 

Students' Cognitive Abilities after implementing the Problem Based Learning (PBL) model 

with the ESD (Education for Sustainable Development) approach obtained an average pretest 

value of 29.1 and an average posttest value of 77.4 with an n-gain value of 0.68 in the moderate 

category and the increase was also seen using the t-test that Cognitive Abilities increased 

significantly with a confidence level of 0.05. 

The students' Sustainability Awareness profile is divided into 3 categories, namely 

Sustainability practice awareness with a percentage of 52% which is very rarely done, 

Behavioral and attitude awareness with a percentage of 49% which is rarely done and Emotional 

awareness with a percentage of 100% which is always done by students. 

REFERENCES 

Agustia, et al. (2016). ESD (Education for Sustainable Development) through Biology Learning. 

Biology Education Study Program, FKIP, Ahmad Dahlan University,  

Ali, M. (2020). Education for national developmen: A case study of Indonesia.  

Amir,Taufiq.(2019).Inovasi Pendidikan melalui Problem Based Learning.Jakarta : Prenada Media 

Group.  

Anderson, Rin W dan David R.Krathwohl.(2022). A Taksonomi for Learning, Teaching, and Assesing: 

A Revision of Bloom’s Taksonomi of Educational Objectives. New York Addison Wesley 

Longman, Inc., 2001  

Arifin, Zaenal. (2019). Evaluasi Pembelajaran. Bandung: Remaja Rosda Karya.  

Arikunto, S. (2019). Dasar-dasar Evaluasi Pendidikan. Jakarta: Bumi Aksara.  

Basuki, I. (2016). Asesmen Pembelajaran. Bandung : PT Remaja Rosdakarya.  

Bayu, N. (2020). Education for Sustainable Development (ESD) an effort to Achieve Environmental 

Sustainability. Sosio Didacika: Social Science Education Journal, 2 (1), 22-30.  

Buchori.(2001). Kemampuan Kognitif. Jakarta: PT.Aksara Baru.  

Burmeister, M., Rauch, F., & Eilks, I. (2012). Education for Sustainable Development (ESD) and 

chemistry education. Chem.Educ.Res.Pract., 2012,13,59–68. Center for Policy Research. 2012. 

Study of ESD Models for Basic Education. 

Center for Policy Research. 2012. Study of ESD Models for Basic Education.  

Cooper, Tracia dkk. (2012). Using Reliability, Validity, and Item Analysis to Evaluate a teacher-

Developed Test in Internasional Business. Douglasville : Douglas County High School.  

Dawes, John (2008), "Do Data Characteristics Change According to the number of scale points used? 

An experiment using 5-point, 7-point and 10-point scales," International Journal of Market 

Research, 50 (1), 61-77.  

Departemen Pendidikan dan Kebudayaan. (2020). Model Problem Based Learning. Jakarta Depdikbud.  

Departemen Pendidikan dan Kebudayaan. (2016). Peraturan Menteri Pendidikan dan Kebudayaan 

Republik Indonesia No.22 Tahun 2016 Tentang Standar Proses Pendidikan Dasar dan 

Menengah. Jakarta Depdikbud.  

Dwyer, C. (2011). The Relationship between Energy Literacy and Environmental Sustainability. Low 

Carbon Economy, 2, 123-127.  

Etikan,I. Abubakar, S, M. Sunusi,R,A. (2020). Comparison of Convenience Sampling and Purposive 

Sampling. Department of Biostatistics, Near East University, Nicosia-TRNC, Cyprus : American 

Journal of Theoretical and Applied Statistics. Vol. 5, No. 1.  

Fogarty, R. (1991). How to Integrate the Curricula. Illinois : Skylight Publishing.  

http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/


Proceedings of International Physics Conference, 1 (1), 2025 - Page 45 
Siti Zaenab, Ida Kaniawati 

https://proceedings.fisikaupi.id/index.php/ipc     This is an open access article under the CC–BY-SA license    

Fraenkel, J.R., Wallen, N.E., & Hyun, H.H. (2012). How to design and evaluate research in education 

(Eight Edition). New York: Mc. Graw-Hill. Ghalia Indonesia  

Hake, Richard R. (1999). Analyzing Change/Gain Scores, tersedia: 

http://www.physics.indiana.edu/sdi/AnalyzingChange-Gain.pdf  

Hasan, A, et al. (2022). The status on the level of environmental awareness in the concept of sustainable 

development among secondary school students. Faculty of Education, Universiti Kebangsaan 

Malaysia, 43600 Bangi, Selangor Malaysia .: Procedia Social and Behavioral Sciences 2 (2022) 

1276–1280 

Hasan, A. Ariffin, T. Sulaiman, S. (2022). The status on the level of environmental awareness in the 

concept of sustainable development amongst secondary school students. Faculty of Education, 

Universiti Kebangsaan Malaysia, 43600 Bangi, Selangor Malaysia.: Procedia Social and 

Behavioral Sciences 2 (2022) 1276–1280  

Hutagalung, Inge. (2007). Pengembangan kepribadian (Tinjauan Praktis Menuju Pribadi Positif. 

Jakarta : Indeks.  

Jakarta : Penerbit PT Gramedia bekerja sama dengan dengan LPSP (Lembaga Pengkajian Strategi dan 

Pembangunan).  

Kanginan, Marthen. (2016). Buku Pelajaran Fisika SMA Kelas XI Kurikulum 2013 Edisi revisi 2016. 

Jakarta : Erlangga.  

Kemdiknas. (2022). Model Pendidikan untuk Pembangunan Berkelanjutan (Education for Sustainable 

Development / ESD) melalui kegiatan Intrakulikuler. Jakarta : Pusat Penelitian Kebijakan, 

Balitbang Kemdiknas.  

Kementrian Pendidikan dan Kebudayaan.(2013). Rencana Strategis Kementrian Pendidikan dan 

Kebudayaan Tahun 2022-2021. Jakarta: Kementrian Pendidikan dan Kebudayaan.  

Kuder, G. F., & Richardson, M. W. (1937). The Theory of Estimation of Test Reliability. Psychmetrika, 

2, 151-160.  

Lestari, et al. (2013). The Effect of Problem Based Learning Model and Learning Motivation on Physics 

Learning Achievement for Class VII Students. Indonesian Journal of Physical Education. 

Learning Technology Study  

Lestari,dkk.(2013). Pengaruh Model Pembelajaran Berbasis Masalah (Problem based Learning) Dan 

Motivasi Belajar Terhadap Prestasi Belajar Fisika Bagi Siswa Kelas VII. Jurnal Pendidikan 

Fisika Indonesia. Program Studi Teknologi Pembelajaran Program Pasca Sarjana 

Universitas.Pendidikan Ganesha Singaraja 

Mangunjaya, dkk. (2013). The Status of Environmental Awareness in Islamic Boarding School Media 

Group.  

Mardana, I G. 2011. Pengaruh model pembelajaran berbasis masalah (problem based learning) 

terhadap prestasi belajar fisika dan keterampilan berpikir kritis ditinjau dari bakat numerik. 

Tesis. Program Studi Pendidikan Sains Pasca Sarjana Universitas Pendidikan Ganesha. Singaraja.  

Mardana, I G. 2011. The influence of problem based learning models on physics learning achievement 

and critical thinking skills in terms of numerical talent. Thesis. Postgraduate Science Education 

Study Program, Ganesha University of Education. Singaraja  

McKoewn, R. 2002. Education for Sustainable Development Toolkit. University of Tennessee's Energy, 

Environment and Resources Center. (Online), (http://www.esdtoolkit.org, accessed on 30 July 

2018).  

Ministry of National Education. (2022). The Education for Sustainable Development (ESD) Model 

through Intrakulicular Activities. Jakarta: Policy Research Center, Ministry of National Education 

Research and Development.  

Muslim, dkk. (2020). Penerapan Model Pembelajaran PBL Untuk Meningkatkan Kemampuan Kognitif 

Dan Keterampilan Berpikir Kritis Siswa Pada Konsep Elastisitas Dan Hukum 1 Hooke Di Sma 

Negeri Unggul Harapan Persada. Aceh: Jurnal Pendidikan Sains Indonesia, Vol. 03, No.02, hlm 

35-50.  

Muslim.(2013). PBL dalam implementasi pembelajaran yang efektif dan berkualitas. Jakarta: Kencana  

http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/


Proceedings of International Physics Conference, 1 (1), 2025 - Page 46 
Siti Zaenab, Ida Kaniawati 

https://proceedings.fisikaupi.id/index.php/ipc     This is an open access article under the CC–BY-SA license    

Pospowardojo, Soerjanto. (1993). Strategi Kebudayaan: Suatu Pendekatan Filosofis. Program 

University Post Graduate Program. Ganesha Singaraja Education  

Rahmawati,dkk. (2021). Model Pembelajaran Problem Based Learning untuk Meningkatkan 

Kemampuan Kognitif Kalor Siswa SMA. Aceh : Jurnal Pendidikan Sains Indonesia, Vol. 02, 

No.01, hlm 27-32.  

Riyanto, Y. 2021. Paradigma baru pembelajaran. sebagai referensi bagi guru/pendidik dalam 

implementasi pembelajaran yang efektif dan berkualitas. Jakarta : Kencana.  

Rusmono (2012). Strategi dengan Problem Based Learning Itu Perlu. Bogor: Ghalia Indonesia.  

Rustaman, dkk. (2018). Pengembangan Kompetensi (Pengetahuan, Keterampilan, Sikap, dan Nilai) 

melalui Kegiata Praktikum Biologi. Penelitian Jurusan Pendidikan Biologi FPMIPA UPI 

Bandung.  

Sanjaya, W. (2006). Strategi Pembelajaran Berorientasi Standar Proses Pendidikan. Jakarta: Kencana 

Prenada Media Group.  

Siregar, Syofian. (2021). Statistik Parametrik untuk Penelitian Kuantitatif. Jakarta: Bumi Aksara  

Sugiyono. (2021). Statistika untuk Penelitian. Bandung: Alfabeta  

Sugiyono. (2020). Metode Penelitian Kuantitatif, Kualitatif dan R & D. Bandung: Alfabeta.  

Sugiyono. (2020). Metode Penelitian Pendidikan. Bandung: ALFABETA, CV.  

Sugiyono. (2016). Metode Penelitian Pendidikan. Bandung: Alfabeta.  

Sundayana,Rostina.(2020).Statistika Penelitian Pendidikan.Bandung:Alfabeta.  

Suprijono, A. (2012). Cooperative Learning. Yogyakarta: Pustaka Belajar  

Syah. (2019). Minat Belajar. Yogyakarta: Pustaka Belajar.  

Syaiful, S. (2008). Konsep dan makna pembelajaran. Bandung: Alfabeta  

Tjokrowinoto, M. (2002). Pembangunan Dilema dan Tantangan. Cetakan IV. Yogyakarta: Penerbit 

Pustaka Pelajar  

Trianto. (2007). Model-model Pembelajaran Inovatif Berorientasi Konstruktivistik. Jakarta: Prestasi 

Pustaka.  

Trianto. (2019). Mendesain Model Pembelajaran Inovatif-Progresif. Surabaya: Kencana Prenada Media 

Group.  

UNESCO. (2019) Review of Contexts and Structures for Education for Sustainable Development. 

[Online] Tersedia http://www.unesco.org/education/justpublished_desd2019.pdf pada tanggal 14 

Oktober 2018.  

UNESCO. 2007. Asia-Pacific Guidelines for the Development of National Education for Sustainable 

Development Indicators. Bangkok.UNESCO.  

Utomo, Tomi,dkk. (2021). Pengaruh Model Pembelajaran Berbasis Masalah (Problem Based 

Learning) Terhadap Pemahaman Konsep dan Kemampuan Berpikir Kreatif Siswa (Siswa Kelas 

VIII Semester Gasal SMPN 1 Sumbermalang Kabupaten Situbondo Tahun Ajaran 2012/2013). 

Program Studi Pendidikan Biologi, Fakultas Keguruan Dan Ilmu Pendidikan, Universitas Jember 

(Unej): Jurnal Edukasi Unej Hal. 5-9 Wardana, N. (2022). Pengaruh model pembelajaran berbasis 

masalah dan ketahanmalangan terhadap kemampuan berpikir tingkat tinggi dan pemahaman 

konsep fisika. Jurnal Ilmiah Pendidikan dan pengajaran Program Pasca Sarja. 

http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/

