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ABSTRACT 
 

To holistically develop students’ potential, educators must develop integrative-
interdisciplinary teaching materials. Therefore, this research aims to create environmental 
sustainability material handouts based on Science, Technology, Engineering, and Mathematics 
and Project Based Learning (STEM-PjBL) integrated with Islamic values  suitable for use. The 
researchers conducted this research from December 2022 to May 2023. This research is 
research and development. The research and development approach used is the Analysis, 
Design, Development, Implementation, and Evaluation (ADDIE) development model 
developed by Dick and Carry. This research shows that the handout developed contains STEM 
and PjBL components for eco enzyme production project activities. The researchers added 
Islamic values in the sub-discussion titled Islamic values related to environmental 
preservation. This sub-discussion explains Al-Qur’an verses and hadiths related to 
environmental conservation, such as ar-Rum verse 41, al-A’raf verse 56, and hadiths about the 
virtues of planting trees. The handouts developed are also suitable for use. The validator for 
the handout gave the feasibility assessment, which determines this feasibility, which received 
a score of 4.2 and is included in the good category. 
 

Keywords:  Environmental sustainability, learning handouts, Project Based Learning, R&D, 
STEM 

 

INTRODUCTION 

Environmental sustainability is an 

essential thing for society to understand and 

practice. Based on the observation results, 

students’ awareness of environmental 

sustainability is still low. Therefore, teaching 

materials can be a solution to understanding and 

increasing students’ awareness of 

environmental sustainability.  

 Environmental sustainability, both water 

and land, is essential because it is related to the 

survival of all creatures, so the United Nations 

includes it in the Sustainable Development Goals. 

In their research, AlAli et al. (2023) found that 

the STEM approach can achieve all seventeen 

sustainable development goals proclaimed by 

the United Nations. The STEM approach seeks to 

answer several goals to overcome current and 

future problems that are also related to 

environmental sustainability. These goals 

include the sixth goal (ensuring air), the seventh 

goal (clean energy), the eleventh goal (safe 

cities), the twelfth goal (responsible 

consumption and production), the thirteenth 

goal (overcoming climate change), the fourteenth 

goal (conserving marine resources), and the 

fifteenth goal (protecting wild animals). These 

goals represent the current and future problems 

a STEM approach aims to solve (AlAli et al., 

2023). 

Baran et al. (2021) found that applying 

PjBL-STEM was able to develop students’ 

environmental sensitivity, which was measured 

quantitatively and qualitatively.  The underlying 

reason for this is that the projects used in STEM 

learning use real-life problems or can be called 

social-scientific subjects so that they can increase 

students’ awareness as responsible citizens 

(Baran et al., 2021; Connors-Kellgren et al., 2016; 

Cooper & Heaverlo, 2013; Lou et al., 2017).  

Teaching materials significantly influence 

learning       goals     and      students’     academic 

achievements because they encompass the 

competencies teachers and students will 
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complete and use as references in the learning 

process (Aisyah et al., 2020; Prabowo et al., 

2019). In other words, teaching materials convey 

the teacher’s vision to students in the process of 

learning so that what is expected by the teacher 

can be conveyed and mastered or put into 

practice by students.  

According to Regulation issued by the 

Minister of Education and Culture of the 

Republic of Indonesia Number 37 of 2018 on 

Core Competencies and Basic Competencies for 

Lessons in the 2013 Curriculum in Basic 

Education and Secondary Education, Basic 

Science Competency 3.8 in elementary schools 

aims to clarify the significance of efforts to 

balance and conserve natural resources in the 

environment. Additionally, Basic Competency 

4.8 aims for students to engage in activities to 

conserve natural resources with others in their 

environment, specifically in Grade IV of MI/SD 

(Mendikbud, 2018). We expect teachers to 

develop these competencies through the 

learning process and by creating contextual 

teaching materials that are meaningful, easily 

understandable, and valued by students. These 

expectations align with the provisions of 

Minister of National Education regulations 

Number 16 of 2007 concerning Academic 

Qualification Standards and Teacher 

Competencies, which requires professional 

teachers to possess a mastery of subject matter, 

conceptual structures, and scientific thinking 

relevant to their subjects, as well as proficiency 

in teaching competency standards and basic 

competencies while fostering creativity in 

developing instructional materials. 

STEM is an acronym for Science, 

Technology, Engineering and Mathematics. 

Through STEM learning, students are trained to 

apply scientific processes and attitudes to solve 

everyday problems (Jatmika et al., 2020). 

Recently, experts have further developed STEM 

into STEAM by adding the letter A, which stands 

for Art, which means art intends to make 

learning more exciting and creative (Rahmadana 

& Agnesa, 2022). Meanwhile, project-based 

learning (PjBL), according to Smith and Dodds 

(1997), is learning that utilizes real-world work 

tasks to achieve specific work goals, both for 

individuals and groups (Robert J. DeFillippi, 

2001). Project-based learning influences student 

learning outcomes because it invites students to 

learn constructively and meaningfully to apply 

the material they have learned. It simplifies 

students’ process of tackling test questions 

(Aisyah & Rosnita, 2021).  

Religion provides beliefs in the form of 

spirituality to humans, which underlies their 

behaviour and actions in changing the natural 

and social environment (Ritzer, 1980). 

Therefore, it is essential to integrate religious 

values into every learning, not only in religious 

learning, because religion covers many 

dimensions of human life, both social and natural. 

Islam is a religion that is concerned with 

preserving the natural environment. For 

example, Allah SWT forbids humans from causing 

damage to the earth (Q.S. Al-A’raf: 56), and in the 

hadith, Allah SWT will reward Muslims who plant 

trees in alms. 

Susilowati (2017) carried out relevant 

research. This research indicates that integrating 

science teaching materials with Islamic values 

can enhance religious attitudes, foster positive 

attitudes towards science, and improve student 

learning achievements. Utami & Darmana (2020) 

conducted another relevant research. The 

research findings demonstrate that teaching 

materials based on the SETS (Science, 

Environment, Technology, and Society) 

Integrated Islamic Values approach effectively 

enhance student learning outcomes. Contrasting 

with the STEM approach, the SETS approach 

emphasizes comprehending the interplay 

between science, technology, environment, and 

societal implications. In contrast, STEM focuses 

more on cultivating technical and analytical skills 

through interdisciplinary learning. 

 Jatmika et al. (2020) have also conducted 

relevant research. The research concluded that 

integrating Project-based Learning (PjBL) and 

STEM models enhances process skills across all 
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indicators. Afriana et al. (2016) conducted 

further relevant research. The research results 

indicate that integrating STEM and Project-

based Learning (PjBL) can enhance scientific 

literacy skills. Hamid et al., (2017) carried out 

subsequent relevant research. The study’s 

findings suggest that innovative use of social 

media can influence environmentally friendly 

behaviour. Nurulloh (2019) has also conducted 

relevant research. The research findings 

conclude that one effective method of cultivating 

environmental awareness in Islamic education 

involves internalizing environmentally rooted 

religious values within educational institutions.  

Rokhim et al. (2020) have conducted 

another relevant research. This research has 

developed flipbook teaching materials on redox 

and electrochemistry using the STEM-PjBL 

approach, complemented by feasible learning 

videos. Agung et al. (2022) have also conducted 

research that resulted in a science e-module 

utilizing a STEM-PjBL model focused on 

character education, demonstrating feasibility 

and proven effectiveness in enhancing student 

learning outcomes. Triastuti (2020) conducted 

research concluding that employing the STEM-

PjBL learning model in making ice cream can 

positively impact creative thinking and 

entrepreneurial skills. Fajria et al. (2022) have 

developed a Project-based Learning (PjBL) 

integrated STEM model mathematics learning 

tool, which has been shown to enhance creative 

thinking abilities. Suryani (2024) conducted 

literature research that concludes using teaching 

materials integrated with EtnoSTEM in the PjBL 

model is an innovative method to cultivate 

environmentally caring character traits. 

The description of the background and the 

results of observations, which show that 

students’ awareness of environmental 

sustainability is still low and that there are no 

teaching materials with the theme in question, 

are the reasons for the author to conduct this 

research. Therefore, this research aims to 

develop environmental sustainability teaching 

materials based on Science, Technology, 

Engineering, and Mathematics and Project Based 

Learning (STEM-PjBL) integrated with Islamic 

values deemed suitable for use. 

 

METHOD 

This research adopts a research and 

development approach utilizing the Analysis, 

Design, Development, Implementation, and 

Evaluation (ADDIE) model developed by Dick 

and Carey. ADDIE is a product development 

model. Researchers utilize this concept to create 

performance-based learning. The educational 

philosophy underlying the implementation of 

ADDIE is student-centred, innovative, authentic 

and inspiring learning (Branch, 2009). 

Researchers test the products developed as 

teaching materials using a quantitative approach 

on specific samples to test hypotheses and 

determine their effectiveness (Sugiyono, 2019).  

The research stages follow the steps of the 

ADDIE development model, which consists of five 

stages (Mulyatiningsih, 2014). The initial stage of 

research conducted during the Analysis phase 

involves performing a needs analysis to identify 

issues, determine suitable solutions, and assess 

student competencies. In the Design stage, the 

researchers prepare the framework for teaching 

materials, a needs map, and a validation sheet for 

the teaching materials. In the development stage, 

the researchers develop teaching materials and 

validate them with experts following the chosen 

learning approach. At the Implementation stage, 

the researchers test teaching materials, conduct 

assessments, and have students fill out research 

data instruments. At the evaluation stage, errors 

that occur during learning are analyzed and 

corrected. 

The handout validation results include 

scores and notes or feedback. The researchers 

averaged the validation scores using the 

following formula.  

Mean validation score (�̅�) =
∑ 𝑋𝑖

𝑛
 

�̅�  = mean validation score  

Xi = score given by the i-th validator 

n  = number of validators 
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The researchers then converted the 

average scores resulting from validator product 

assessments into five categories, according to 

Widoyoko (2016). Widoyoko (2016) determines 

category intervals using the formula in Table 1. 
  

Table 1. Category interval formula 
Score Intervals Category 
�̅�𝑖  + 1.8 ⨯ 𝑠𝑏𝑖  < X Excellent 

�̅�𝑖  + 0.6 ⨯ 𝑠𝑏𝑖  < X ≤ �̅�𝑖 +1.8 ⨯ 𝑠𝑏𝑖   Good 

�̅�𝑖  - 0.6 ⨯ 𝑠𝑏𝑖  < X ≤ �̅�𝑖 +0.6 ⨯ 𝑠𝑏𝑖  Fair 

�̅�𝑖  - 1.8 ⨯ 𝑠𝑏𝑖  < X ≤ �̅�𝑖 - 0.6 ⨯ 𝑠𝑏𝑖  Poor 

X ≤ �̅�𝑖  - 1.8 ⨯ 𝑠𝑏𝑖  Not Good 
Information: 
𝑋𝑖 (ideal average) = 

1

2
  (ideal maximum score + ideal 

minimum score) 

 𝑠𝑏𝑖 (ideal standard deviation) = 
1

6
 (ideal maximum score - 

ideal minimum score) 
X = empirical score 

 

Table 2 depicts the classification of 

learning device and assessment device 

evaluation scores. The researchers consider a 

product worthy if it achieves a minimum score of 

3.5 in the “good” category.    

Table 2. Conversion of the product validation score 
by the validator 

Mark Score Intervals Category 
A 4.2 < X  Excellent 
B 3.4 < X ≤ 4.2 Good 
C 2.6 < X ≤ 3.4 Fair 
D 1.8 < X ≤ 2.6 Poor 
E    X ≤ 1.8 Not Good 

 

RESULTS AND DISCUSSION 

Analysis 

a. Needs Analysis  

The needs analysis begins by collecting 

data by observation and interviews related to 

awareness of environmental sustainability and 

the availability of teaching materials on 

environmental sustainability. The researchers 

interpret the data obtained and develop 

recommendations by planning product 

development to meet the received data needs. 

The obtained data shows that students’ level of 

environmental sustainability awareness 

remains low. Students not accustomed to 

throwing rubbish in the trash bin have low 

enthusiasm and consideration of environmental 

issues, pollution and environmental 

conservation.  

STEM-PjBL-based teaching materials 

integrated with Islamic values in environmental 

sustainability material are also unavailable. 

Based on the findings of this needs analysis, 

researchers believe it’s crucial to create STEM-

PjBL-based handouts that integrate Islamic 

values and are practical. 

Handouts are printed materials teachers 

prepare to enrich students’ knowledge (Pingge 

et al., 2021). The author generally takes the 

handout contents from several library sources 

relevant to the material taught, namely basic 

competencies and primary material. The steps 

for compiling a handout are: 1). conducting 

curriculum analysis; 2). determine the title; 3). 

collect references; 4). write handouts in clear 

and concise sentences; 5). evaluate the handouts 

that have been prepared; 6). improving 

handouts; 7). utilize various learning sources 

that enrich material, such as books, research 

articles, newspapers, magazines, and so on 

(Depdiknas, 2008). Handout teaching materials 

contain several components: material 

descriptions, charts, assignments, and prepared 

reference materials (Kurniasih & Sari, 2014). 

According to Prastowo (2015), the 

principles for preparing handouts are the same 

as those for teaching materials: relevance, 

consistency, and coverage. The principle of 

relevance is a principle that requires the content 

of the material to follow the competency 

standards and basic competencies to be 

achieved. The principle of consistency means 

that all material written represents the 

competency standards and basic competencies 

that will be accomplished. The principle of 

sufficiency means that teaching materials are 

guaranteed to help students master basic 

competencies (Prastowo, 2015). The benefits of 

using handouts in learning include increasing 

students’ interest in learning, making students 

more active in learning, increasing students’ 

understanding of concepts, improving students’ 

learning outcomes, and reducing the use of too 
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many verbal words in the material presented 

(Raharjo, 2016; Stevany, 2017).  
 

b. Curriculum Analysis  

Researchers carry out curriculum analysis 

by paying attention to the suitability of the 

content of the teaching materials to be created 

with the curriculum implemented in the school, 

namely the 2013 curriculum. Based on the 

analysis of the 2013 curriculum content, 

environmental sustainability topics in 

elementary schools are taught in Grade IV, 

focusing on Basic Knowledge Competency 3.8, 

which involves explaining the importance of 

maintaining and preserving natural resources in 

the environment, and Basic Competency Skill 

4.8, which includes participating in activities to 

conserve natural resources with others in the 

environment. The contents of the developed 

handouts are tailored based on the foundational 

competencies identified in the curriculum 

analysis. 

 

Design 

Based on the findings from the previous 

analysis, the following design stage involves 

identifying the necessary elements for the 

handout, selecting references for developing the 

material in the handout, and outlining the 

validation instruments for the handout under 

development. The following are the outcomes of 

the planning stages that have been completed.  

a. Handout 

Figure 1 shows the list of contents of the 

designed handout. 

 
Figure 1. Handout Table of Contents’ Draft 

Table 3 shows the design of the STEM content 
structure in the handout. 
 

Table 3. STEM content structure design. 

Science Technology 
1. Explain the principles of environmental 

sustainability 
2. Explain the benefits of environmental 

conservation 

1. Benefits from the application of biotechnology 
products 

2. Access information on the internet 

Engineering Mathematics 
1. Designing the manufacture of fermented 

products 
2. Inventory of the tools and materials needed 

1. Calculate the volume of the container 
2. Calculate the ratio of molasses: organic matter: water 
3. Calculate the length of the fermentation process 

 

Table 4. Shows the project-based learning content structure’s design. 

No 
Stages of Project-
Based Learning 

Project-Based Learning Stage in Teaching Materials 

1. Basic question direction 
There are contextual questions that are appropriate to the learning material. 
Students can only answer questions by investigating and creating a project. 

2. Designing project 
planning 

Students, together with lecturers, design the project that will be 
implemented. 

3. Determine the schedule Students and lecturers make an agreement on the time to work on the 
project.  

4. Monitor the progress of 
student projects. 

Prepare a monitoring table containing a statement of the progress of the 
project carried out by students, which will be used as material for the 
lecturer to assess.  

5. Testing against results 
(creation of intermediate 
reports) 

Students make intermediate reports related to investigative projects’ results 
while making products. 

6. Evaluation of experience 
At the evaluation stage, the teacher asks students to present the results of 
the projects they have worked on. Students and lecturers held discussions 
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together to find out the advantages and disadvantages of implementing the 
projects that had been carried out. The evaluation results can be used as a 
reference for further improvement of the learning process. At this stage, the 
researchers carry out the process of making conclusions and reflections.   

7. Making final report 
Students make a final project report by completing the intermediate report 
with the results of eco-enzyme harvesting. 

b. Handout Assessment Sheet 

The researchers prepare the Handout 

assessment sheet by considering the assessment 

aspects of teaching materials, namely aspects of 

suitability of content, presentation, graphics/ 

appearance, suitability of language, suitability 

with STEM and PjBL approaches, and suitability 

of integrated Islamic religious values.  

 

Development 

The development stage encompasses 

implementing the product design and research 

instruments designed during the prior stages. 

These tools include handouts and assessment 

sheets for validators. 
The handouts developed are then 

validated or assessed for suitability by experts 

(validators). The scores given on the handout by 

the validator are then converted into five scale 

categories as presented in Table 2, namely 

categories A (excellent), B (good), C (fair), D 

(poor), and E (not good). The validator assigns a 

maximum score of 5 and a minimum score of 1 

for each assessment item. The assessment 

results from the validator yielded an average 

score of 4.2, corresponding to a letter grade of B 

and falling into the “good” category. Researchers 

concluded that the initial handout product 

validated by an expert was suitable for testing, 

depending on prior revisions. A summary of the 

expert validation results for the handout’s 

feasibility after conversion is detailed in Table 5 

and illustrated in Figure 2. 

Table 5. Score of handout validation results by 
validator 

Exp
ert I 

Exp
ert 
II 

Exp
ert 
III 

Exp
ert 
IV 

Exp
ert 
V 

Aver
age 

Categ
ory 

4,2 4,2 3,8 4,4 4,4 4,2 Good 

 

The average difference in assessments by 

the validator for the handouts is minimal. The 

researchers assess the level of agreement by 

calculating the difference in assessment scores 

provided by the validator. The magnitude of this 

difference serves as a benchmark for evaluating 

the agreement on the feasibility of the device. A 

difference in assessment of ≥ 1 indicates a low 

level of agreement on feasibility, while a 

difference of ≤ 1 indicates a high level of 

agreement. With a difference in assessment by 

the validator of 0.12, it can be concluded that 

there is a “high” level of agreement on the 

feasibility of the handout as assessed by the 

validator. 

 

 

 

 

 

 

 

 

 

 
Figure 2. Handout assessment bar chart by validator. 

 

The validator’s notes and input on the 

handout became material for the final revision by 

the researchers before implementation. This 

revision aims to improve the handout and align 

with development objectives. Table 6 presents the 

validator’s notes and feedback on the research 

instrument. 
Table 6. Assessment of Research Instruments 

No. Instrument Notes 
1. Science 

Process 
Skills 
Questions 

a. Suggestions for essay 
process skills questions; 

b. Questions number 1-20 tend 
to measure knowledge. 
Suggestion. If measuring 

4.2 4.2

3.8

4.4 4.4

0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

5

A
ss

es
sm

en
t 

Sc
o

re Validator1

Validator 2

Validator 3

Validator 4

Validator 5
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observations, it is better to 
provide pictures/ data; 

c. The questions are in the 
form of respondent choice 
data. It’s better to provide 
data that is easy to read 
immediately; 

d. Questions number 21 and 
above tend to be good.  

2. Environmen 
tal 
Sustainability 
Awareness 
Questionnaire 

a. In general, it is good; 
b. Suggestions are more 

contextualized other than 
throwing away rubbish; 

c. The indicators do not match. 
Is indicator number 1 
reversed with number 3; 

d. All statements are positive, 
and it is good to vary some 
positive and some negative 
so that students can take the 
questionnaire seriously. 

 

Implementation 

The implementation stage involves 

applying the research products and instruments 

created. At this stage, students fill out a 

questionnaire sheet, which researchers use to 

measure student responses to the handout, the 

learning process, and the practicality of the 

handout being developed so that only students 

can fill out the questionnaire sheet. At this stage, 

students fill out a questionnaire sheet to 

measure student responses to the handout, the 

learning process, and the practicality of the 

handout being developed so that only students 

can fill out this questionnaire sheet. Data from 

student response questionnaires determine the 

practicality of the developed handout and its 

acceptance in the learning process. The results 

from these questionnaires can be found in    

Table 7. 

Table 7. Results from completing the student 
response questionnaire. 

Devices Score  Category 

Handout 4.18 Good 

Learning process 4.27 Excellent 

 

The results from student questionnaires 

regarding the developed handouts and the 

learning process indicate an “excellent” rating, 

suggesting positive student responses. Based on 

these findings, the researchers concluded that 

the handouts developed that integrated STEM-

PjBL with Islamic values were practical and well 

accepted.  

Students’ positive responses to the 

developed handouts indicate they are highly 

motivated to use the STEM-PjBL-based biology 

handouts integrated with Islamic Values. 

According to Sardiman (2014), strong 

motivation among students enhances their 

ability to grasp lessons effectively and fosters 

positive attitudes toward learning. This 

motivation and positive attitude will most likely 

produce good learning outcomes, and this is 

supported by the research findings of Dimyati 

and Mudjiono, who state that individuals with 

high motivation tend to achieve better learning 

outcomes (Budiariawan, 2019). 

 

Evaluation 

At this stage, the researchers assessed the 

handouts developed and the learning process 

that had been implemented. The researchers 

base this assessment on input from student 

response questionnaires and researchers’ 

observations. This assessment aims to enhance 

the developed handouts and the learning process 

to align better with developmental objectives. 

Student assessment outcomes, encompassing 

corrections, notes, and feedback, are detailed in 

Table 8. 

Table 8. Students’ suggestions. 
No. Notes/ Input/ 

Handout 
Correction 

No. Learning Process 
Notes/Suggestion 

1. The image 
printing is a bit 
blurry. 

1. 
The explanation is 
relatively flat but 
understandable. 

2. Instructions for 
using the 
handout are too 
concise. 

 

The novelty of the findings in this research 

lies in developing teaching materials that 

integrate STEM and Project Based Learning 

models with Islamic values in environmental 
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sustainability material, which other previous 

research has not carried out. The researchers 

expect the application of the teaching materials 

from this research to be more comprehensive in 

developing students’ cognitive, affective, 

psychomotor, and spiritual abilities than other 

research. This expectation is based on the fact 

that the handout produced from this research is 

integrative-interdisciplinary, involving learning 

models and religious values in environmental 

sustainability material, which has not been found 

in other research.      

 

CONCLUSION 

The researchers drew the following 

conclusions based on the research findings and 

discussions. The researchers developed a 

handout and applied STEM and PjBL 

components in the eco enzyme production 

project activities in the handout. Related to 

Islamic values, the researchers added Islamic 

values in the sub-discussion titled Islamic values 

related to environmental preservation. This sub-

discussion explains verses from the Qur’an and 

hadiths related to environmental conservation, 

such as ar-Rum verse 41, al-A’raf verse 56, and 

hadiths about the virtues of planting trees. 

STEM-PjBL-based handouts integrated with 

Islamic values developed are feasible for use. 

Feasibility is demonstrated by the assessment 

results from expert validators, who scored 4.2 in 

the “good” category, indicating suitability for 

use. Additionally, students’ responses to the 

developed handouts scored 4.18, falling within 

the “good” category. 

  

REFERENCES 

Afriana, J., Permanasari, A., & Fitriani, A. (2016). 
Project based learning integrated to stem 
to enhance elementary school’s students 
scientific literacy. Jurnal Pendidikan IPA 
Indonesia, 5(2), 261–267.  
https://doi.org/10.15294/jpii.v5i2.5493 

Agung, I. D. G., Suardana, I. N., & Rapi, N. K. 
(2022). E-modul IPA dengan model STEM-
PjBL berorientasi pendidikan karakter 

untuk meningkatkan hasil belajar siswa. 
Jurnal Ilmiah Pendidikan Dan Pembelajaran, 
6 (1), 120–133.  
https://doi.org/https://doi.org/10.23887/
jipp.v6i1.42657 

Aisyah, N., & Rosnita, R. (2021). Pengaruh Project 
Based Learning pada Materi Sistem 
Koordinasi terhadap Hasil Belajar Kognitif 
Siswa. Jurnal Biolokus: Jurnal Penelitian 
Pendidikan Biologi Dan Biologi, 4(1), 14–19. 
http://dx.doi.org/10.30821/biolokus.v4i1.
816 

Aisyah, S., Noviyanti, E., & Triyanto, T. (2020). 
Bahan Ajar Sebagai Bagian Dalam Kajian 
Problematika Pembelajaran Bahasa 
Indonesia. Jurnal Salaka : Jurnal Bahasa, 
Sastra, Dan Budaya Indonesia, 2(1), 62–65. 
https://doi.org/10.33751/jsalaka.v2i1.183
8 

AlAli, R., Alsoud, K., & Athamneh, F. (2023). 
Towards a Sustainable Future: Evaluating 
the Ability of STEM-Based Teaching in 
Achieving Sustainable Development Goals 
in Learning. In Sustainability. Vol. 15, (16). 
https://doi.org/10.3390/su151612542 

Baran, M., Baran, M., Karakoyun, F., & Maskan, A. 
(2021). The Influence of Project-Based 
STEM (PjbL-STEM) Applications on the 
Development of 21st-Century Skills. Journal 
of Turkish Science Education, 18(4), 798–
815. 
https://doi.org/10.36681/tused.2021.104 

Branch, R. M. (2009). Instructional Design: The 
ADDIE Approach. Springer. 
https://doi.org/978-0-387-09505-9 

Budiariawan, I. P. (2019). Hubungan Motivasi 
Belajar Dengan Hasil Belajar Pada Mata 
Pelajaran Kimia. Jurnal Pendidikan Kimia 
Indonesia, 3(2), 103.  
https://doi.org/10.23887/jpk.v3i2.21242 

Connors-Kellgren, A., Parker, C. E., Blustein, D. L., 
& Barnett, M. (2016). Innovations and 
Challenges in Project-Based STEM 
Education: Lessons from ITEST. Journal of 
Science Education and Technology, 25(6), 
825–832. 



 
 

Z. Abdullah et al. 
Jurnal Biolokus: Jurnal Penelitian Pendidikan Biologi dan Biologi  Vol.7 (1), 2024, 86-95 

 

94 

 

https://doi.org/10.1007/s10956-016-
9658-9 

Cooper, R., & Heaverlo, C. (2013). Problem 
Solving And Creativity And Design: What 
Influence Do They Have On Girls’ Interest In 
STEM Subject Areas? American Journal of 
Engineering Education, 4.  
https://doi.org/10.19030/ajee.v4i1.7856 

Depdiknas. (2008). Panduan Pengembangan 
Bahan Ajar. Depdiknas. 

Fajria, R., Yerizon, Y., Musdi, E., & Permana, D. 
(2022). Pengembangan Perangkat 
Pembelajaran Matematika Model Project 
Based Learning Terintegrasi Stem Untuk 
Meningkatkan Kemampuan Berfikir Kreatif 
Peserta Didik Kelas VIII SMP. JEMS: Jurnal 
Edukasi Matematika Dan Sains, 10(1), 92–
102.  

Hamid, S., Ijab, M. T., Sulaiman, H., Md. Anwar, R., 
& Norman, A. A. (2017). Social media for 
environmental sustainability awareness in 
higher education. International Journal of 
Sustainability in Higher Education, 18(4), 
474–491. https://doi.org/10.1108/IJSHE-
01-2015-0010 

Jatmika, S., Lestari, S., Rahmatullah, R., Pujianto, 
P., & Dwandaru, W. S. B. (2020). Integrasi 
Project Based Learning dalam Science 
Technology Engineering and Mathematics 
untuk Meningkatkan Keterampilan Proses 
Sains dalam Pembelajaran Fisika. Jurnal 
Pendidikan Fisika Dan Keilmuan (JPFK), 
6(2), 107.  
https://doi.org/10.25273/jpfk.v6i2.8688 

Kurniasih, I., & Sari, B. (2014). Panduan 
Membuat Bahan Ajar Buku Teks Pelajaran 
Sesuai Dengan Kurikulum 2013. Kata Pena. 

Lou, S.-J., Chou, Y.-C., Shih, R.-C., & Chung, C.-C. 
(2017). A Study of Creativity in CaC2 
Steamship-derived STEM Project-based 
Learning. Eurasia Journal of Mathematics, 
Science and Technology Education, 13(6), 
2387–2404. 
https://doi.org/https://doi.org/10.12973
/eurasia.2017.01231a 

Mendikbud. (2018). Peraturan Menteri 
Pendidikan dan Kebudayaan RI No. 37 Tahun 
2018 tentang Kompetensi Inti dan 
Kompetensi Dasar Pelajaran pada 
Kurikulum 2013 pada Pendidikan Dasar dan 
Pendidikan Menengah. 

Mulyatiningsih, E. (2014). Metodologi Penelitian 
Terapan Bidang Penddidikan. Alfabeta. 

Peraturan Menteri Pendidikan Nasional Nomor 
16 Tahun 2007 Tentang Standar Kualifikasi 
Akademik Dan Kompetensi Guru., (2007). 

Nurulloh, E. S. (2019). Pendidikan Islam dan 
Pengembangan Kesadaran Lingkungan. 
Jurnal Penelitian Pendidikan Islam, 7(2), 
237. 
https://doi.org/10.36667/jppi.v7i2.366 

Pingge, H. U., Suluh, M., Lede, Y. A., & Kaleka, Y. U. 
(2021). Pengembangan Handout Materi 
Suhu Dan Kalor Berbasis Kontekstual Untuk 
Siswa Kelas XI IPA Sekolah Menengah Atas. 
Jurnal Edukasi Sumba (JES), 5(2), 24–30. 
https://doi.org/10.53395/jes.v5i2.424 

Prabowo, A., Rahmawati, U., & Anggoro, R. P. 
(2019). Android-based Teaching Material 
for Statistics Integrated with Social Media 
Whatsapp. International Journal on 
Emerging Mathematics Education, 3(1), 93. 
https://doi.org/10.12928/ijeme.v3i1.1196
1 

Prastowo, A. (2015). Panduan Kreatif Membuat 
Bahan Ajar Inovatif. Diva Press. 

Raharjo, S. T. (2016). Pengembangan Bahan Ajar 
Handout Sistem Penerima Televisi di SMK 
PIRI 1 Yogyakarta [Universitas Negeri 
Yogyakarta]. 
https://eprints.uny.ac.id/39228/  

Rahmadana, A., & Agnesa, O. S. (2022). Deskripsi 
Implementasi Steam (Science, Technology, 
Enginering, Art, Mathematic) dan Integrasi 
Aspek “Art” Steam pada Pembelajaran 
Biologi SMA. Journal on Teacher Education, 
4(1), 190–201.  
https://doi.org/10.31004/jote.v4i1.5838 

 



 
 

Z. Abdullah et al. 
Jurnal Biolokus: Jurnal Penelitian Pendidikan Biologi dan Biologi  Vol.7 (1), 2024, 86-95 

95 
 

Ritzer, G. (1980). Sociology, A Multiple Paradigm 
Science. Allyn And Bacon Inc. 
https://www.jstor.org/stable/27702185 

Robert J. DeFillippi. (2001). Introduction: 
Project-based Learning, Reflective 
Practices and Learning Outcomes. 
Management Learning, 32(1), 5–10.  
https://journals.sagepub.com/doi/abs/10
.1177/1350507601321001?journalCode=
mlqb 

Rokhim, D. A., Widarti, H. R., & Fajaroh, F. (2020). 
Pengembangan bahan belajar flipbook 
pada materi redoks dan elektrokimia 
berbasis pendekatan STEM-PjBL 
berbantuan video pembelajaran. 
Kwangsan: Jurnal Teknologi Pendidikan, 
8(2), 234–250.  
https://core.ac.uk/download/pdf/327690
858.pdf 

Sardiman, A. M. (2014). Interaksi dan Motivasi 
Belajar Mengajar. Rajawali Press. 

Stevany, L. Y. (2017). Pengembangan Handout 
Berbasis Pendekatan Contextual Teaching 
And Learning (CTL) Pada Materi Zat Aditif 
Makanan Untuk Siswa SMP Kelas VIII 
[Universitas PGRI Sumatera Barat]. 
https://repo.stkip-pgri-
sumbar.ac.id/id/eprint/2666/ 

Sugiyono. (2019). Metode Penelitian Kuantitatif, 
Kualitatif, dan R&D. Alfabeta. 

Suryani, Y. (2024). E-LKM Berbasis PJBL 
Terintegrasi Etno-STEM pada Materi IPA 
dalam Menumbuhkan Karakter Peduli 
Lingkungan pada Mahasiswa. In A. 
Wijayanto, E. Rahmadhani, M. A. Mubarok, 
D. A. Fajarianingtyas, & A. Arifuddin (Eds.), 
Harmoni Media dan Metode dalam 
Pembelajaran IPA. Akademia Pustaka. Hal : 
108. 
https://www.researchgate.net/publicatio
n/379046269_Harmoni_Media_dan_Metod
e_dalam_Pembelajaran_IPA 

 

 

Susilowati, S. (2017). Pengembangan Bahan Ajar 
IPA Terintegrasi Nilai Islam untuk 
Meningkatkan Sikap dan Prestasi Belajar 
IPA Siswa. Jurnal Inovasi Pendidikan IPA, 
3(1), 78.  
https://doi.org/10.21831/jipi.v3i1.13677 

Triastuti, E. (2020). Model pembelajaran STEM 
PJBL pada pembuatan ice cream melatih 
keterampilan berfikir kreatif dan 
wirausaha. Ideguru: Jurnal Karya Ilmiah 
Guru, 5(2), 67–74.  
https://doi.org/https://doi.org/10.51169/
ideguru.v5i2.159 

Utami, R., & Darmana, A. (2020). Inovasi Bahan 
Ajar Berbasis Pendekatan SETS (Science, 
Environment, Technology, and Society) 
Terintegrasi Nilai Islam Terhadap 
Peningkatan Hasil Belajar Siswa Pada 
Materi Laju Reaksi. Prosiding Semnaskim 
Jurusan Kimia FMIPA Universitas Negeri 
Medan. 
https://digilib.unimed.ac.id/id/eprint/431
92/ 

Widoyoko, E. P. (2016). Teknik Penyusunan 
Instrumen Penelitian. Pustaka Pelajar. 

 
 


