
14 (1) (2025) 88-98

Unnes Science Education Journal
Accredited Sinta 2

https://journal.unnes.ac.id/journals/usej

Potential of STEAM-SDGs Integration in Physics Learning   

Riska Ajibudiarta, Nur Khoiri, Siti Patonah, Muhammad Syaipul Hayat

DOI: http://dx.doi.org/10.15294/usej.v13i1.19326

Universitas Persatuan Guru Republik Indonesia Semarang, Indonesia
 

Abstract
This study analyzes the potential of  integrating STEAM (Science, Technology, 
Engineering, Arts, and Mathematics) with the Sustainable Development Goals 
(SDGs) in physics learning within Grobogan District, Indonesia, aligning with the 
National Long-Term Development Plan (RPJPN) 2025-2045’s focus on quality 
education. This descriptive qualitative research surveyed 23 physics teachers from 
the local MGMP (Subject Teacher Forum) using a questionnaire about STEAM-
SDGs integration. Results revealed positive attitudes towards both STEAM (68% 
positive: 22% strongly agree, 46% agree) and SDGs (57% agree). However, un-
derstanding and application levels were low. 42% of  teachers were undecided 
about STEAM, and 32% about SDGs. Regarding practical application, 37% were 
hesitant about STEAM implementation, and 29% about SDG integration. These 
findings highlight the need for comprehensive training to enhance teachers’ un-
derstanding and preparedness for integrating STEAM and SDGs into physics in-
struction. This is crucial for improving physics education quality and equipping 
students to address 21st-century global challenges through innovative and sustain-
able learning. 
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to integrating the SDGs in various sectors, in-
cluding education, health and the environment 
(Kementerian PPN/Bappenas, 2020). Through 
quality education, it is expected that the younger 
generation can contribute to the achievement of  
SDGs in an innovative and sustainable way (Fa-
dilah et al., 2024). Awareness of  the importance 
of  the SDGs must also be instilled from an early 
age so that children understand their role in crea-
ting a better world.

Conventional physics learning often focu-
ses on delivering theoretical knowledge through 
lectures and routine exercises. This method can 
lead to students only playing the role of  audience, 
so they are not actively involved in the learning 
process. In this context, students may have dif-
ficulty in relating physics concepts to real chal-
lenges facing society, such as climate change and 
renewable energy, which are important issues in 
the Sustainable Development agenda (Firmansy-
ah & Jiwandono, 2022). 

In addition, conventional approaches in 
physics education tend not to emphasize the es-
sential skills needed in the 21st century. Students 
educated in this way are rarely given the opportu-
nity to develop critical thinking and collaboration 
skills, which are key elements in solving today’s 
complex problems (OECD, 2019). Without an 
emphasis on these skills, students may be less 
prepared to face global challenges that require 
innovative and sustainable solutions (Pahrijal et 
al., 2023).

A more active and interactive learning 
approach can help students improve their under-
standing of  physics by linking theoretical kno-
wledge with practical applications in the field. 
For example, collaborative projects related to 
environmental issues can provide a real context 
that makes learning more meaningful. The app-
lication of  inclusive and participatory learning 
techniques can increase students’ participation 
and foster their sense of  responsibility towards 
global issues (Pahrijal et al., 2023). 

Incorporating STEAM elements in physics 
learning allows students to develop innovations 
that support sustainability principles (Sukaesih, 
2023). In the process, students are trained to think 
critically and creatively, which are essential skills 
in dealing with complex and dynamic problems 
in today’s world (Nur & Nugraha, 2023). It can 
be said that physics learning that is focused on de-
veloping innovative solutions will better prepare 
students to contribute the achievement of  SDGs. 

Applying STEAM principles in physics 
learning can ultimately equip students with the 
skills needed to actively participate in their com-

INTRODUCTION

The vision of  ”Golden Indonesia 2045” 
aims to make Indonesia a developed count-
ry with superior quality human resources. To 
achieve this goal, collaboration between the go-
vernment, society and the private sector is nee-
ded to improve the quality of  education (Arini, 
2024; Kirana et al., 2024; Muhammad Dimas 
Firmansyah, 2024). Investment in education and 
technological innovation is key to improving glo-
bal competitiveness (Handyka, 2023; Kurniawan, 
2023). By focusing efforts on developing quality 
human resources, Indonesia can capitalize on its 
demographic potential and achieve sustainable 
development growth. 

The global challenges faced by the educa-
tion system in Indonesia greatly affect the qua-
lity of  education received by students (Susianita 
& Riani, 2024). One of  the main challenges is 
the disparity in access to education between ur-
ban and rural areas, where many schools in re-
mote areas still lack basic facilities and adequa-
te resources (Edo & Yasin, 2024; Sari & Riansi, 
2024). This leads to significant differences in the 
quality of  education students receive, which in 
turn exacerbates social and economic disparities 
in different regions (Ayu et al., 2024). In addition, 
the rapid development of  technology requires the 
education system to adapt quickly, but often the 
national education curriculum is unable to keep 
up with the changing needs of  the world of  work 
(Camelia, 2020). Therefore, it is important for 
the government and educational institutions to 
design learning approaches that can meet global 
challenges and improve the quality of  education 
in Indonesia.  

The STEAM (Science, Technology, Engin-
eering, Arts, and Mathematics) learning approa-
ch offers an innovative way to improve students’ 
skills to think scientifically and utilize technology 
in the future (Martiani & Subali, 2024). The integ-
ration of  art in science and technology learning 
can improve creativity and problem solving faced 
by students (Putra & Ellianawati, 2024; Widar-
ti & Roshayanti, 2021). Research shows that the 
STEAM method can significantly increase stu-
dents’ learning motivation and academic results 
(Erwinsyah et al., 2022). Thus, STEAM equips 
students with the knowledge and skills needed to 
actively contribute to realizing a more sustainable 
world in accordance with the vision of  the SDGs 
(Azzahra & Rahyasih, 2024). 

Sustainable Development Goals (SDGs) is 
a global agenda that aims to achieve sustainable 
development until 2030. Indonesia is committed 
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munity and environment (Vioreza et al., 2023) 
. By using methods that encourage exploration 
and collaboration, students can more easily un-
derstand and internalize the material at hand 
(Mudaningrat et al., 2024; Tahmid et al., 2024). 
Therefore, STEAM-based physics education not 
only educates students in academic aspects, but 
also shapes them as individuals who are ready to 
face future challenges and are able to achieve sus-
tainable development goals (Matitaputty et al., 
2022; Meda, 2022) . 

Previous research by Hayat et al. (2024) 
focused on innovations in physics learning met-
hods, such as projectbased approaches, with the 
aim of  increasing student engagement and te-
aching effectiveness of  physics concepts. While 
offering significant contributions to active lear-
ning, these studies tend to be limited to the de-
velopment of  cognitive skills and less explicit in 
linking them to global issues or transdisciplinary 
approaches. In that context, this research has the 
novelty of  integrating the STEAM-SDGs appro-
ach directly with the Sustainable Development 
Goals (SDGs), such as sustainability and rene-
wable energy. 

This research not only emphasizes the rele-
vance of  physics learning to global challenges but 
also provides a framework that engages students 
in collaborative projects to develop creative and 
transdisciplinary skills. Thus, this research fills a 
gap that exists in previous literature by uncove-
ring the potential for physics learning to be more 
applicable and relevant to the needs of  the times. 
It makes a new contribution to education by pre-
senting a holistic approach to building environ-
mental awareness and 21st century competencies.

Integration of  physics learning with 
STEAM approach and Sustainable Development 
Goals (SDGs) can provide a more interesting and 
relevant learning experience (Syahrial, 2024). 
Through a combination of  science, technology, 
engineering, art and math, students not only un-
derstand physics concepts, but are also invited to 
apply that knowledge in creating solutions to glo-
bal challenges, such as climate change and social 
inequality (Lestari et al., 2024). This approach 
provides the practical context necessary for stu-
dents to build awareness of  important issues in 
society (Firdaus, 2024). 

METHODS

This research used descriptive quali-
tative research by surveying the potential for 
STEAMSDGs integration in physics learning by 
giving questionnaires to 23 high school physics 
teachers in Grobogan Regency. Data collection 
techniques in this study through filling out ques-
tionnaire sheets.  According to Sugiyono (2020) 
, a questionnaire is a tool used to collect data by 
giving a set of  written questions to respondents to 
answer, which can be open or closed questions. 
Open questions give respondents the freedom to 
explain their opinions, while closed questions 
limit the answers to the options that have been 
provided (Sugiyono, 2023). The questionnaire 
comparising conventional physics learning and 
STEAM-SDGs integration to evaluate which 
method is more effective in achieving the goals 
of  modern education, especially in the context of  
sustainability and student character development 
(Table 1).

Table 1. Comparison of  conventional physics learning and STEAM-SDGs integration

Aspects
Conventional Physics Learning 
(Arends, 2019)

STEAM-SDGs Physics 
Learning (Bybee, 2013)

Approach Theory-based and memorization Project and application based

Student        
engagement 

Passive, just listening Active, engaged in projects

Skills taught Focus on physical concepts Creative, collaborative problem-solving skills

Relevance to 
everyday life 

Limited to theory Highly relevant to global issues such as cli-
mate change

Environmental 
awareness 

Minim Higher, 	through SDGs-related projects

One of  the main advantages of  using ques-
tionnaires is their ability to reach a wider popula-
tion at a relatively low cost. Questionnaires can be 
distributed online, so researchers are not bound 
by geographical restrictions and can collect data 
from various locations quickly (Ardiansyah et al., 

2023). In addition, questionnaires also provide 
time flexibility for respondents, allowing them to 
answer questions at their convenience. This has 
the potential to improve the quality of  data ob-
tained, as respondents may provide more honest 
and well thought out answers (Ardiansyah et al. 



Riska Ajibudiarta, et al. / Unnes Science Education Journal 14 (1) (2025) 88-98

91

., 2023. The questionnaire consists of  categories 
of  attitude, understanding and application is an 
adaptation of  research Sujarwanto et al., (2019) 
integrated STEAM-SDGS in physics learning. 
The question items in the attitude category are 3 

questions, 4 questions for the understanding cate-
gory and 13 questions for the application catego-
ry in STEAM integration with a list of  questions 
can be seen in Table 2. 

Table 2. List of  questions on STEAM integration in physics learning with the categories of  attitude, 
understanding, and application (Sujarwanto et al., 2019)

NO QUESTION

A Science, Technology, Engineering, Art, Mathematics (STEAM)

Attitude

1 I strongly agree to apply the STEAM approach in teaching Physics in the classroom 

2 I believe students will benefit more if  I integrate the STEAM approach in teaching Physics 
in the classroom. 

3 I am very interested to know more about how to apply the STEAM approach simultane-
ously and correctly in teaching Physics in the classroom. 

Understanding

4 I know the term STEAM 

5 I realize that STEAM in education is not a type of  teaching method 

6 I have sufficient knowledge about the disadvantages and advantages of  STEAM integration. 

7 I believe that STEAM is composed of  the integration of  science, technology, engineering, 
arts and math or composed of  at least two of  these disciplines.

Application

8 I often teach Physics with various electronic devices 

9 My students are actively engaged using simple technology or specific procedures 

10 Sometimes, I teach by asking students to use the internet in class. 

11 I use ready-made technology tools (not of  my own making) 

12 I always create questions or tasks according to students' ability to design and create proto-
types or models in the form of  project assignments.

13 In Physics lessons that generate data, I always direct students to analyze using simple statis-
tics. 

14 I often encourage students to think carefully with mathematical thinking to make decisions. 

15 Sometimes, I design and make my own simple technology or use procedures to produce 
something that can be used in learning (e.g. designing and making levers, measuring tools, 
etc.). 

16 In my classroom, I usually use technological tools to mathematically analyze data from 
observations (e.g. using calculators, computers, mobile phones, etc.). 

17 I often encourage students to use all possible technologies to collect data in Physics class 
(e.g. using AVOmeter and using mathematical calculations to make decisions). 

18 I often explain material about complicated calculations in Physics class and show it with 
Power Point or other learning technology. 

19 I often ask students to use or recycle items around them to make them more useful and 
economically valuable, especially for the Physics learning process. 

20 I often combine technology, engineering design, and mathematical approaches into one 

SDGs integration also used a question-
naire adapted from research Sujarwanto et al., 
(2019) which also uses categories of  attitude, 
understanding and application with details of  3 

questions for the attitude category, 3 questions 
for the understanding category and 9 questions 
for the application category in SDGs integration 
with the list of  questions can be seen in Table 3.     
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Table 3. List of  questions on SDGs integration in physics learning with the categories of  attitude, 
understanding, and application (Sujarwanto et al. ., 2019)

NO QUESTION

B Sustainable Development Goals (SDGs)

Attitude

1 I strongly agree to apply the Sustainable Development Goals (SDGs) approach in teaching 
Physics in the classroom. 

2 I believe students will benefit more if  I integrate the SDGs approach in teaching Physics in 
the classroom. 

3 I am very interested to know more about how to apply the SDGs approach to teaching Phys-
ics in the classroom. 

Understanding

4 I understand the basic concepts of  SDGs 

5 I believe that SDGs are important to be taught in Physics learning 

6 I have integrated the SDGs principles in the Physics curriculum that I teach. 

Application

7 I have enough resources to teach the SDGs in my classroom 

8 I feel comfortable using learning methods that support SDGs, such as project-based learning 

9 I know how to evaluate students' understanding of  SDGs in the context of  Physics learning 

10 I often look for the latest information on the SDGs to improve my teaching 

11 I feel that the training on SDGs will be beneficial for my professional development as a 
Physics teacher 

12 I have implemented outdoor activities related to SDGs in my learning

13 I believe that technology can be used to support the integration of  SDGs in Physics learning 

14 I feel that the current curriculum is sufficient to support the integration of  SDGs in Physics 
learning 

15 I would like to get more support and resources to integrate the SDGs in my teaching.

In scoring the answers, the authors use a 
Likert scale, namely: strongly agree (5), agree (4), 
doubt (3), disagree (2) strongly disagree (1). Using 
a Likert scale to measure respondents’ attitudes, 
opinions, and perceptions of  certain phenomena. 
This scale allows researchers to quantify respon-
ses and conduct statistical analysis to draw con-
clusions from the data collected (Noor, 2017) . 
The percentage score of  each category is calcula-
ted using the ratio of  the ideal score of  the sum of  
each category with the following formula:

RESULTS AND DISCUSSION

STEAM approach 
The results of  the questionnaire that has been 
filled in by 23 high school physics teachers from 
MGMP physics in Grobogan District about at-
titudes, knowledge and application of  STEAM 
in high school physics learning in Grobogan Dis-

trict can be seen in Figure 1.

Figure 1. Results of  teacher questionnaires on 
attitudes, knowledge and application of  STEAM

From Figure 1, it can be seen that of  the 23 
high school physics teacher respondents in Gro-
bogan Regency, in the attitude category shows 
a score percentage of  68% strongly agree, 32% 
agree and 0% for other criteria, while for under-
standing as many as 3% of  physics teachers who 
strongly agree, 38% agree, 42% are undecided, 
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3% disagree and 13% strongly disagree. For the 
understanding category, a score of  17% strongly 
agreed, 40% agreed, 37% undecided, 6% disag-
reed and 0% strongly disagreed.

Attitude toward STEAM 
From the questionnaire results, 68% of  te-

achers strongly agreed and 32% agreed with the 
application of  STEAM in physics learning. This 
shows that the majority of  teachers have a positi-
ve attitude towards the integration of  this approa-
ch in the curriculum. This positive attitude is im-
portant because it can contribute to the success of  
STEAM integration in the classroom. Research 
Firdausi Nuzula & Budi Jatmiko (2023) convey-
ed that the application of  STEAM can improve 
students’ 21st century skills, such as critical and 
creative thinking, which are indispensable in phy-
sics learning.  

Understanding of STEAM 
In the understanding category, results show 

that only 3% of  teachers strongly agree, while 
38% agree, 42% are undecided, 3% disagree, and 
13% strongly disagree. This shows that while the-
re is support for STEAM implementation, there is 
still doubt and uncertainty among teachers regar-
ding their understanding of  this approach. This 
indicates the need for further training to improve 
teachers’ understanding of  STEAM concepts and 
applications in physics learning. 

STEAM application 
In terms of  application, the results show 

17% of  teachers strongly agree, 40% agree, 37% 
are undecided, and 6% disagree. No respondents 
strongly disagreed. While the majority of  teach-
ers are willing to implement STEAM, the high 
level of  hesitation (37%) suggests that they may 
feel unsure or underprepared to integrate this 
approach effectively. Other research emphasizes 
the importance of  using innovative and engaging 
learning media to support STEAM applications, 
such as the use of  information technology and 
gamification (Badryatusyahryah et al. ., 2022) 

The results of  this questionnaire reflect the 
positive attitude of  high school physics teachers 
in Grobogan District towards the application of  
STEAM, but also indicate challenges in terms of  
understanding and application. To improve the 
effectiveness of  STEAM integration, a compre-
hensive training program is needed for teachers 
so that they can better understand and apply this 
approach. Thus, it is expected that there will be 
an improvement in the quality of  physics learning 
that is more interesting and relevant to students. 

Analysis of  Percentage Differences in 
Three Aspects: Attitude, Understanding, and 
STEAM Application 

The differences in physics teachers’ attitu-
des, understanding and application of  STEAM 
can be explained by several key factors. Teachers 
generally show a very positive attitude towards 
STEAM due to their awareness of  the importance 
of  innovation in education, as described by rese-
arch (Mu’minah, 2021) . However, the low under-
standing of  STEAM concepts and applications is 
reflected in the high percentage of  teachers who 
are undecided or disagree in this category. In ad-
dition, the lack of  access to intensive training is 
a major cause of  the low level of  understanding 
and application, as revealed in the study Mulya-
ni (2019)  which emphasizes that comprehensive 
training is key to improving teachers’ readiness to 
implement the STEAM approach. Another factor 
is the limited resources and infrastructure, such as 
technology, teaching materials, or time to design 
STEAM-based learning, which is a significant 
obstacle. This can be seen from the high number 
of  doubts in the application of  STEAM, as the 
results of  research by Pramudyani & Indratno 
(2021) and (Suharni et al., 2024) 

The integration of  STEAM with Sustai-
nable Development Goals (SDGs) in physics 
learning has great potential to provide significant 
added value. One effort that can be made is to 
organize thematic training that connects STEAM 
with SDGs issues, such as renewable energy, 
climate change, and environmentally friendly 
technology. This kind of  training can increase 
the relevance of  physics learning while motiva-
ting students to understand the relationship bet-
ween science and global challenges, as expressed 
by (Vioreza et al., 2023) . In addition, collabo-
ration with local industries and communities in 
STEAM-SDGs curriculum development can 
provide contextualized and applicable learning 
experiences. Community-based projects can also 
increase students’ awareness of  the importance 
of  sustainability (Vioreza et al., 2023) . The use 
of  interactive learning media, such as augmented 
reality (AR) based physics simulations or virtual 
reality (VR), can provide an engaging and immer-
sive learning experience, as recommended by re-
search (Mu’minah, 2021) .

SDGs Approach 
The results of  the questionnaire that has 

been filled in by 23 high school physics teachers 
from MGMP physics in Grobogan District about 
the attitude, knowledge and application of  SDGs 
in high school physics learning in Grobogan 
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District can be seen in Figure 2.

Figure 2. Teacher questionnaire results on atti-
tudes, knowledge and application of  SDGs

From Figure 2, it can be seen that of  the 
23 respondents of  high school physics teachers in 
Grobogan Regency, in the attitude category ob-
tained a percentage score of  22% strongly agree, 
57% agree, 13% undecided, 9% disagree and 0% 
strongly disagree. For the understanding catego-
ry, a percentage score of  3% strongly agreed, 32% 
agreed, 32% undecided, 25% disagreed, and 9% 
strongly disagreed. Meanwhile, for the applica-
tion category, a percentage score of  6% strongly 
agreed, 32% agreed, 29% undecided, 21% disag-
reed and 12% strongly disagreed

Attitude towards SDGs 
From the questionnaire results, 22% of  

teachers strongly agreed, 57% agreed, 13% were 
undecided, 9% disagreed, and none strongly 
disagreed towards the implementation of  SDGs 
in physics learning. The high percentage for the 
agree category indicates that the majority of  te-
achers have a positive attitude towards the in-
tegration of  SDGs in physics learning. This at-
titude is important because a positive attitude can 
influence teachers’ motivation to integrate this 
approach in their  learning.  Hartati & Hariyono 
(2020) stated that integrating SDGs in education 
can increase students’ awareness of  global and 
environmental issues, and foster a sense of  social 
responsibility. 

Understanding of the SDGs 
In the understanding category, results show 

that only 3% of  teachers strongly agree, while 
32% agree, 32% are undecided, 25% disagree, and 
9% strongly disagree. This low level of  understan-
ding reflects the urgent need to improve teachers’ 
knowledge of  the SDGs and how the principles 
can be integrated into physics learning. This is in 
line with the findings of  Kiswanda et al.,(2021) 
that many educators still lack an in-depth under-
standing of  the SDGs concept, which may hinder 

the effectiveness of  integration in the classroom.

Application of SDGs 
In the application category, results show 

that 6% of  teachers strongly agree, 32% agree, 
29% are undecided, 21% disagree, and 12% st-
rongly disagree. While there is support for the 
application of  the SDGs, the high level of  doubt 
and disagreement suggests that many teachers 
feel less confident or prepared to integrate the-
se principles in learning practices. Rahmania & 
Hudri, (2024) pointed out that the successful in-
tegration of  the SDGs in education relies heavily 
on adequate training and support for educators. 

The results of  this questionnaire indicate a 
positive attitude of  high school physics teachers 
in Grobogan Regency towards the implementa-
tion of  the SDGs, but also significant challenges 
in terms of  understanding and application. To 
improve the effectiveness of  SDGs integration 
in physics learning, there needs to be a compre-
hensive training program for teachers so that they 
can better understand and apply the principles. . 
Thus, it is expected to create more relevant and 
impactful learning for students, and support the 
achievement of  sustainable development goals 
more effectively. 

Analysis of Percentage Differences in Three 
Aspects: Attitude, Understanding, and Appli-
cation of SDGs 

The questionnaire results revealed striking 
differences between the three aspects studied, 
namely teachers’ attitudes, understanding and 
application of  the integration of  Sustainable De-
velopment Goals (SDGs) in learning. The majo-
rity of  teachers (79%) showed a positive attitude, 
characterized by agreeing or strongly agreeing, 
indicating a desire to integrate the SDGs into the 
learning process. However, lower percentages in 
the understanding and application aspects sug-
gest a gap between positive attitudes and the kno-
wledge and practical skills needed for effective 
implementation. 

This high positive attitude is likely influen-
ced by the increasing global awareness of  sustai-
nability issues and the crucial role of  education 
in achieving the SDGs. Exposure through mass 
media, seminars and various trainings that have 
been organized are thought to have strongly cont-
ributed to the formation of  teachers’ positive per-
ceptions of  the urgency of  the SDGs. In contrast, 
the lower percentage in the understanding aspect 
(35% agree/strongly agree) shows that although 
teachers have a supportive view, their in-depth 
knowledge of  the SDGs concept, especially in the 
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findings to a wider population of  teachers, so 
the results of  the study may not be fully repre-
sentative to describe the condition of  all physics 
teachers in Grobogan district or similar areas. Se-
cond, this study focused on teachers’ perceptions 
and understanding of  STEAM-SDGs without 
measuring the direct impact of  implementing 
this approach on student learning outcomes. As 
a result, the effectiveness of  STEAM-SDGs in 
improving physics concept understanding, 21st 
century skills (such as critical thinking, problem 
solving, collaboration, and communication), and 
student learning motivation cannot be evaluated 
comprehensively and empirically. Third, the use 
of  questionnaires as the only method of  data 
collection limits the depth of  exploration of  the 
reasons behind teachers’ attitudes, understanding 
and application of  STEAM-SDGs. Questionnai-
res tend to provide quantitative data measuring 
levels of  agreement or frequency, but are less able 
to explore teachers’ subjective contexts, experien-
ces or interpretations in depth. 

Based on these limitations, several recom-
mendations are proposed for future research. 
First, future research is suggested to involve a lar-
ger and more representative sample, so that the 
research findings can be generalized more validly 
to a wider population. Second, the use of  more 
diverse data collection methods, such as in-depth 
interviews, classroom observations, document 
analysis (e.g., lesson plans, student worksheets), 
and case studies, can provide a more comprehen-
sive and in-depth understanding of  the imple-
mentation of   STEAM-SDGs. Interviews can 
explore teachers’ perspectives and experiences in 
more detail, classroom observations can provide 
a direct picture of  learning practices in the class-
room, and document analysis can provide conc-
rete evidence of  lesson planning and implemen-
tation. Third, classroom action research is highly 
recommended to test the effectiveness of  various 
STEAM-SDGs implementation strategies in real 
learning contexts and to directly measure the im-
pact of  these interventions on student learning 
outcomes. PTK allows researchers and teachers 
to collaborate in designing, implementing, eva-
luating and revising learning interventions in a 
cyclical manner, resulting in continuous improve-
ment. Fourth, future research needs to consider 
contextual factors that may influence STEAM-
SDGs implementation, such as school policies, 
support from principals and peers, availability of  
resources (e.g. facilities, equipment and teaching 
materials), and school climate and culture. 

Understanding how these factors interact 
with STEAM-SDGs implementation can provi-

context of  physics materials, is still limited. 
The biggest challenge lies in the application 

aspect, with the lowest percentage (38% agree/st-
rongly agree). This shows the difficulty of  teach-
ers in translating the conceptual understanding of  
the SDGs into classroom practices. Some factors 
contributing to this difficulty include: the lack of  
concrete examples and practical guidance on the 
integration of  SDGs into lesson plans and phy-
sics learning activities; teachers’ concerns related 
to measuring and evaluating the achievement of  
SDGs goals in learning; limited time and resour-
ces to develop SDGs-oriented learning materials 
and activities; and teachers’ tendency to maintain 
established conventional teaching methods. The 
significant percentage difference between these 
three aspects emphasizes the importance of  fo-
cusing on improving teachers’ understanding and 
ability to apply the SDGs, and not only focusing 
on cultivating positive attitudes. 

To effectively raise awareness and imple-
ment STEAM-SDGs in physics learning, a se-
ries of  integrated and sustainable efforts are 
needed. First, comprehensive training programs 
and workshops play a crucial role in equipping 
teachers with knowledge, skills and practical stra-
tegies. This training ideally includes an in-depth 
understanding of  the SDGs concept and its rele-
vance to physics, provision of  concrete examples 
and case studies of  STEAM-SDGs application in 
the context of  physics learning, development of  
STEAM-SDGs based lesson plans and teaching 
materials, and appropriate assessment and evalu-
ation strategies. Second, the availability of  rele-
vant and easily accessible resources and teaching 
materials, such as modules, books, videos, and 
online platforms, is essential to support teachers’ 
implementation of   STEAM-SDGs. Third, the 
establishment of  a community of  physics teach-
er practitioners who implement STEAM-SDGs 
can facilitate the exchange of  experiences, share 
good practices and provide valuable peer support. 
Fourth, collaboration with related parties, such as 
universities, research institutes and non-govern-
mental organizations working on education and 
sustainability, can enrich training programs and 
resource development. Finally, encouraging te-
achers to conduct classroom action research can 
help test the effectiveness of  various STEAM-SD-
Gs implementation strategies in their own lear-
ning contexts and contribute to the development 
of  best practices. 

This study, while providing valuable in-
sights, has some limitations that need to be ack-
nowledged. First, the relatively small sample size 
(23 teachers) limits the generalizability of  the 
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Firdausi Nuzula, & Budi Jatmiko. (2023). Physics 
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prove Critical Thinking Skills of  High School 
Students. Student Scientific Creativity Journal,1 
(5), 311-323. https://doi.org/10.55606/sscj-
amik.v1i5.2044 

Firmansyah, A., & Jiwandono, N. R. (2022). Teachers’ 
Tendency in Applying Student Center Learn-
ing and Teacher Center Learning Approaches 
in Learning. Indonesian Teacher Journal,2 (1), 33-
39. https://doi.org/10.51817/jgi.v2i1.229 

Handyka, M. A. (2023). Education Transformation: 
Innovative Strategies in Increasing Social Par-
ticipation to Build an Inclusive and Competi-
tive Society. JECTH: Journal Economy, Technolo-

de more holistic insights and assist in designing 
more effective implementation strategies. Lon-
gitudinal studies are also needed to track the de-
velopment of  teachers’ attitudes, understanding 
and skills in implementing STEAM over time, 
especially after participation in training programs 
or professional interventions. Future research 
could also explore the effectiveness of  different 
STEAM implementation strategies, such as pro-
jectbased learning (PjBL), problem-based lear-
ning (PBL), guided inquiry and cross-disciplinary 
collaboration, to identify best practices and opti-
mize the impact of  STEAM in the physics lear-
ning context. Most importantly, future research 
should directly measure the impact of  STEAM 
integration on student learning outcomes in phy-
sics, including motivation, critical thinking skills 
and academic achievement. A mixed methods 
approach that combines quantitative data (e.g., 
achievement tests, surveys) and qualitative data 
(e.g., classroom observations, student interviews) 
can provide a deeper and more comprehensive 
understanding of  the effectiveness of  STEAM 
approaches in the context of  physics education. 

 CONCLUSION 

The results of  a questionnaire to 23 high 
school physics teachers in Grobogan District 
showed a significant positive attitude towards 
the application of  STEAM and SDGs in physics 
learning with the majority of  teachers supporting 
the integration of  the two approaches. However, 
the main challenge lies in the teachers’ low under-
standing and readiness to apply these concepts ef-
fectively, as seen from the high level of  doubt and 
uncertainty expressed in the questionnaire. The-
refore, a comprehensive training program that fo-
cuses on improving understanding and practical 
strategies for STEAM and SDGs integration, as 
well as systemic support from schools and edu-
cational institutions are needed. With these me-
asures, it is expected that the quality of  physics 
learning can improve, while preparing students 
to face global challenges through innovative and 
sustainable approaches.
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