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Abstract: The implementation of the Independent Curriculum in SMK requires science 
learning to be carried out across disciplines through projects. This study aims to examine 
the potential and implementation of learning "IPAS project" oriented to the STEAM 
approach as an implementation of the Merdeka curriculum in SMK. The research was 
conducted using a survey method with a qualitative descriptive approach involving 48 
respondents representing 34 out of 163 vocational schools in Central Java. The instrument 
used is a questionnaire consisting of three open questions about expectations, obstacles 
and efforts to overcome them; as well as a five-aspect questionnaire on the profile of 
teachers' understanding of the application of STEAM-based "IPAS Project" learning in 
the Merdeka curriculum in SMK. Qualitative descriptive analysis is carried out by data 
reduction, data display, and conclusion drawing. The results showed that although we 
have understood aspects of the independent curriculum in learning "IPAS Project", there 
are still obstacles, especially in the application of the STEAM approach. As for the profile 
of teachers' understanding of the application of STEAM-based "IPAS project" learning in 
the Merdeka curriculum in SMK, most teachers already have an understanding of the 
learning concept of "IPAS project" and in its application have involved many students in 
the implementation of the Merdeka curriculum. But in understanding the concept of 
STEAM, most teachers still don't master it well. Likewise, in terms of experience in 
applying the STEAM approach in "IPAS project", not many teachers have applied it in a 
structured and systematic manner. Based on this, it is recommended that to reduce the 
gap in expectations and constraints for vocational teachers, an LMS platform is needed 
to bridge the implementation of STEAM-based "IPAS Project".  
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Introduction 
 

The challenges facing humanity, including those 
that will be faced by Inonesia's golden generation, are 
increasingly complex. This has implications for the 
reconstruction of the national curriculum. Students, 
especially at the vocational level, need to be prepared to 
become members of the world community so as to 
contribute to solving problems related to themselves and 
the surrounding environment. In addition, they also 

need to develop their knowledge in the field of natural 
and social knowledge which is learned in the form of 
projects so that it can be applied in everyday life 
(BSKAP, 2022). Thus, SMK graduates in addition to 
having the ability to meet the demands of the needs and 
requirements of the world of work, they are also able to 
develop their potential in adopting and adapting to the 
development of science, technology, and art through 
problem solving (Makarim, 2021).  
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Problems that arise often cannot be solved by 
looking at it from one point of view, but a holistic and 
multidisciplinary approach such as natural sciences and 
social sciences is needed (Hajar & Triastuti, 2021). The 
implication of this shows that the learning of the "IPAS 
project" must be carried out in an interdisciplinary or 
multidisciplinary manner. Interdisciplinary learning 
encourages students to master various skills so that they 
are more responsive and continue to exist in the face of 
changes and developments of the times (Pratiwi et al., 
2019). 

One of the multidisciplinary learning models can 
be produced through a combination of PjBL (project-
based learning) and STEAM (science, technology, 
engineering, arts and mathematics) models (Ananda et 
al., 2022; Rohman et al., 2021; Sigit et al., 2022; Sudjimat 
et al., 2020; Winarni et al., 2022). STEAM is an integrated 
approach to encourage creativity (Boy, 2013) critical 
thinking skills (Ananda et al., 2022), science literacy and 
attitudes towards the environment (Winarni et al., 2022) 
STEAM explains that each student involved in it uses 
various scientific fields which include knowledge, 
technology, engineering, and mathematics in a real way, 
which connects schools, the world of work, and the 
global world  (Chung, 2021; Stone, 2022; Winarni et al., 
2022). Every part of the STEAM discipline greatly aids 
student learning in solving problems (Ceylan & Ozdilek, 
2015).  

Through the STEAM approach, it will be able to 
improve the quality of engineering education, which 
includes increasing motivation to learn mathematics and 
science. Learning with the STEAM approach builds 
students' cognitive abilities through meaningful 
learning, raises student creativity and can stimulate the 
emergence of student soft skills such as cooperation and 
collaboration in work groups and criticizing 
surrounding phenomena (Boice et al., 2021; Konkuş & 
Topsakal, 2022). This strengthens the use of the STEAM 
approach in the PjBL model together and can improve 
technical learning outcomes and work character of 
students in SMK. 

The implementation of the PjBL model and the 
STEAM approach is expected to strengthen the function 
of IPAS Project subjects in vocational schools, namely 
equipping students to apply a scientific mindset and 
good social behavior patterns, be able to  make decisions 
based on natural and social science considerations, find 
solutions to problems faced through science (Laila et al., 
2021). The STEAM approach is proven to be able to 
integrate several elements of content/material 
consisting of three elements of scientific literacy that can 
be contextualized with the characteristics of expertise 
programs (Muntamah et al., 2023). In addition, the PjBL 
model and the STEAM approach can integrate natural 
and social sciences that consider the  characteristics of 

each cluster of expertise, the conditions of the area where 
they live or schools or local wisdom, as well as the 
essential content of use from science (Fariziah 
Choirunisah, 2023; Sakdiah et al., 2022) 

The results of the study show that the application 
of PjBL in learning for vocational students can improve 
performance, student achievement, learning activities, 
learning interest and entrepreneurial interest 
(Anggraini, 2022; Eliza et al., 2019; Mulyadi, 2016; Utama 
et al., 2020). However, this is not in accordance with the 
instructional objectives of using the PjBL model, namely 

improving the ability to solve project problems, 
acquiring new abilities and skills in learning, and 
solving complex project problems with real product 
results (Giang, 2021; Kartini, 2021; Moore, 2021).  

On the other hand, the integration of STEAM 
with the PjBL model has obstacles, such as related to 
collaboration policies and coordination between 
subjects and a good STEAM planning process 
(Shafiul A. et al., 2020; Sudjimat et al., 2020). 
Research by (Muntamah et al., 2023)found obstacles for 
teachers of "IPAS Project" subjects in implementing the 
STEAM approach, such as lack of assistance in applying 
the STEAM approach to "IPAS Project" learning. 
Furthermore, other obstacles in implementing PjBL with 
STEAM are time to carry out STEAM lessons, increased 
workload, and lack of administrative and financial 
support (Mardiah et al., 2022; Samsudin et al., 2020; Sigit 
et al., 2022). 

Based on this explanation, the author assumes 
that through multidisciplinary learning by integrating 
the STEAM approach in the "IPAS Project" can improve 
technical learning outcomes and work character of 
vocational students. The objectives of this study are: 
first, knowing teachers' perceptions of expectations, 
obstacles and efforts that have been made in learning 
"IPAS Project". Second, measuring the profile of 
teachers' understanding of the application of STEAM-
based "IPAS Project" learning in the Merdeka 
curriculum in SMK. 
 
Method  
 

This research uses a survey method with a 
qualitative descriptive approach. The survey instrument 
used consists of two types, namely: three open-ended 
questions in the form of essays that include expectations, 
obstacles and efforts to overcome them. In addition, a 
questionnaire instrument consisting of five aspects is 
also used. Five aspects of the question are arranged in 
the form of Likert scale rubrics and require respondents 
to explain the reasons for the answers they choose. The 
five aspects measure the profile: the understanding of 
SMK teachers about the learning concept of "IPAS 
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project", student involvement in learning "IPAS project", 
implementation of an independent curriculum, 
understanding of STEAM concepts, experience applying 
STEAM in learning "IPAS project".  
 

 
Figure 1. Research flow chart 

 
The population of this study is all teachers of the 

SMK "IPAS Project" subject in Central Java. The sample 
of respondents was taken from several population 
subjects representing teachers of SMK "IPAS Project" 
subjects in their respective districts / cities in Central 
Java province. The sampling technique uses multistage 
purposive sampling. This study involved 48 
respondents representing 34 out of 163 vocational 
schools. Based on the status of SMK studied, the highest 

number of respondents were private vocational school 
teachers as much as 64.7% and state vocational teachers 
as much as 35.3%. Data was collected using google form 
software which was distributed to all vocational teachers 
in Central Java. The survey results were analyzed 
descriptively, so that a description of the level of 
understanding and implementation of the independent 
curriculum, understanding of the "IPAS project" and the 
STEAM approach was obtained. Descriptive analysis is 
performed with data reduction steps, data display, and 
conclusions.  

 
Result and Discussion 

 
The results of this study consist of two important 

parts that will be presented. The first is the teacher's 
perception of the expectations, obstacles and efforts that 
have been made in teaching the "IPAS Project" in SMK. 
The second part covers the level of understanding and 
implementation of the Merdeka curriculum, the "IPAS 
project" and the STEAM approach along with a 
description of the quality of the level of understanding 
and implementation of each of these aspects. More 
details of the two types of data are presented as follows: 
Teachers' perceptions of expectations, obstacles and efforts 
that have been made in learning "IPAS Project" in SMK 

In this first part, data are presented about the 
answers of teachers to the essay questions given. 
Questions were given to find out the teacher's response 
about expectations, obstacles, and efforts that have been 
made in learning "IPAS Project" by vocational teachers. 
The summary of the teacher's response is shown in Table 
1. 

 
Table 1. Hopes, Obstacles and Efforts of Vocational Teachers in Learning "IPAS Project" 
Aspects Description of the Tendency of Teacher Answers 

Expected 
learning 

Create projects that are relevant and can be applied directly by students in their daily lives and provide 
tangible benefits;  

The "IPAS Project" must be fun, contextual, and beneficial to student life and appropriate to the major;  
Corresponding to real problem solving in the student and teacher environment, both locally and globally;  

Students are active in project activities and can provide experience to apply in everyday life;  
Integrated with other fields to get superior products.  

Obstacles that 
are often 
encountered 

Lack of understanding of the concept of social knowledge in the "IPAS project";  
Designing learning that interest students because students are less responsive and active in learning, 

including choosing projects and assessments used;  
The budget for the implementation of the project uses considerable funds;  

Less time and learning experience to create an "IPAS project";  
Student learning motivation is lacking, so learning objectives are sometimes not achieved 

Efforts to 
overcome 
obstacles 

Follow technical guidance on designing learning "IPAS Project"; 
Discuss with cognate teachers in Preparing lesson plans;  

Design project guidelines independently and fully equipped;  
Choose projects that lack funds and are easy to implement, produce useful and appropriate products,  

Take advantage of existing facilities in the surrounding environment. 

 
Based on the responses of SMK teachers in Table 

1, it can be interpreted that in general, teachers have 
expectations that learning "IPAS Project" can foster 
students' creative and entrepreneurial spirit through 

Background & 
Research Problem 

Theoritical Review 

Hypothesis 
Formulation 

Population Instrument 
Development 

Determination 
of Samples 

Instrument Testing 

Implementation of 
Survey/ 

Data collection 

Data 
Analysis 

Conclusions and 
recommendations 
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problem solving and producing useful products. This is 
in line with the results of research by (Agussuryani et al., 
2022) that the learning method of proye-k-based 
chemistry for secondary metabolite courses of essential 
oils and terpenes as well as learning tools with an 
EthnoSTEM approach is effective in improving student 
conservation and entrepreneurship. 

However, they face constraints regarding their 
own competencies in teaching, infrastructure and 
financing, and student support. This finding is 
corroborated by research by (Sudjimat et al., 2020) that 
teachers are relatively short of time, especially in 
conducting evaluations because learning focuses more 
on making products. In addition, teachers also 
recommend ways to overcome the situation with 
various alternative solutions, such as: attending "IPAS 
project" learning design training at SMK, trying to 
design "IPAS project" learning tools independently and 
discussing with peers, and orienting projects carried out 

towards the production of products with high value 
benefits by the community (Sigit et al., 2022). 
Profile of teachers' understanding of the application of 
STEAM-based "IPAS Project" learning in the Merdeka 
curriculum at SMK 

In the second part, data on the profile of SMK 
teachers' understanding of the application of STEAM-
based "IPAS Project" learning in the Merdeka 
curriculum is presented. The data includes five aspects 
measured using questionnaires. In detail the data is 
presented as follows.  
 
Learning concept "IPAS project" 

The first aspect measured is about the learning 
concept of "IPAS project". This aspect focuses on how 
teachers' understanding of the learning concept of "IPAS 
Project" that has been carried out in SMK. The detailed 
survey data are described in Figure 1.  

 

 

 

Figure 2. Profile of understanding the learning concept of "IPAS Project" of vocational teachers 
 

Figure 1 shows that 37.5% of teachers understand 
"IPAS Project" learning, guiding students to master new 
knowledge and skills by involving them in problem 
solving in the form of real projects; 31.3% of teachers 
stated that the learning of "IPAS Project" requires 
solving problems by producing products by utilizing 
knowledge that has been learned in everyday life; 25% 
of teachers respond to learner-centered learning with the 
core of learning giving the assignment of producing 
products; and 6.3% of teachers stated learning by giving 
assignments that produce products by utilizing the 
knowledge learned. 

The data represents that most teachers already 
have an understanding of the learning concept of "IPAS 
Project" in SMK. In addition, these results also show that 
teachers are of the view that implementing a "IPAS 
Project" must involve students a lot in constructing new 
knowledge and skills to solve problems through making 
appropriate products that can be used in everyday life. 
These findings are in line with the results of research by 
(Paeßens et al., 2023) that collaboration in VET is 

effectively used to measure the problem-solving skills of 
SMK students With a multidimensional authentic 
technology-based assessment. Likewish (Hanif, 2018) 
research that student learning outcomes on basic 
network material increased after participating in project 
learning at SMK. As well as research by (Muliastawan & 
Suharsono, 2014) that project learning in SMK can have 
an influence on increasing mastery of concepts and skills 
to improve student transmission systems. This is a very 
good capital in the implementation of "IPAS Project" 
learning, because most teachers have understood the 
concept of projects that must be applied in SMK.  

 
Student involvement in learning "IPAS project" 

The second aspect is the sustainability of the first 
aspect which asks the teacher's experience in 
implementing the learning "IPAS Project". The focus of 
this aspect is to ask about student involvement in 
learning "IPAS Project" that have been carried out by 
teachers in SMK. The survey results that have been 

collected are illustrated in Figure 2. 

Learning that requires students to master new knowledge and skills by involving 

them in problem solving in the form of real projects. 

Learning demands solving problems by producing products by utilizing the 

knowledge that has been learned in everyday life. 

Learning by providing assignments that produce products by utilizing the 

knowledge learned. 

Learner-centered learning with a learning core provides the assignment of producing 

a product. 
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Figure 3. Student involvement in learning "IPAS Project" in SMK 

 
Based on Figure 2, as many as 58.3% of teachers 

have involved students in project activities 
comprehensively ranging from determining basic 
questions, designing products, preparing schedules, 
monitoring, testing results, evaluation; 22.9% of students 
are invited to do projects independently from start to 
finish, teachers provide assistance to students' learning 
difficulties; 18.8% of students are directly involved in 
learning activities when making products, because at the 
beginning the teacher provides the material content first 
as a whole; and 0% who stated that learning in the "IPAS 
Project" was controlled entirely by the teacher to deliver 
the material. 

The data can be interpreted that most teachers 
have involved students in project activities, but the 
implementation varies, some are guided thoroughly in 
each phase of project activities based on PjBL syntax, 
some ask students to make projects independently, and 
some even directly ask students to make products 
assuming that the material has been given by the 
teacher. From all survey results, none of the respondents 
stated that project learning was fully controlled by 
teachers in its implementation. That is, this has become 
a positive response that in the field in the application of 
project learning, students have been involved a lot, just 

optimizing the involvement to be more structured. This 
data is corroborated by (Becerra-Posada et al., 2022) 
research that project learning can promote students' 
communication skills and self-confidence in Colombia. 
Likewise, Wuxue's research (2023) confirms that project 
learning through blended learning has an effective 
influence on improving student learning outcomes. In 
addition, there is a need for scaffolding at every stage of 
the project, so that the objectives of project activities are 
right on target as planned (Yanti et al., 2023) Research by 
(Tikva & Tambouris, 2023) scaffolding conducted on 
programming games can improve the development of 
computational thinking. (Chang & Yang, 2023) research 
explains that scaffolding in game-based digital learning 
and cognitive styles on students' emotions exert an 
interactive influence on cognitive load and performance 
in learning.  

 
Implementation of the Independent Curriculum 

This third aspect asks about teachers' 
understanding in the implementation of the Merdeka 
curriculum in SMK. The main focus of the survey on this 
aspect is how to implement the project in the Merdeka 
curriculum. The detailed surver data is presented in 
Figure 3. 

 

 
 

Figure 3. Teacher profile on the implementation of the independent curriculum in SMK 

 

Learning is carried out with a comprehensive project flow by involving students 
starting from determining fundamental questions, designing products, preparing 
schedules, monitoring, testing results, evaluation. 

Students are directly involved in learning activities when making products, because 
at the beginning the teacher provides the material content first as a whole. 

Students are invited to do projects independently from beginning to end, teachers 
provide assistance to students' learning difficulties. 

Learning in the IPAS project is fully controlled by the teacher to deliver the material. 

Diverse intracurricular differentiated learning where the content will be more optimal so 
that students have enough time to explore concepts and strengthen competencies through 
co-curricular P5 project learning. 

Intracurricular and co-curricular differentiated learning is diverse where the content will 
be more optimal so that students have enough time to explore concepts and strengthen 
competencies with project learning. 

Curriculum with diverse intracurricular learning where students have deep concepts and 
master competencies in the form of Pancasila student profiles. 

Curriculum with integrated intracurricular learning through a thematic approach, 
especially science and social studies into IPAS. 
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Figure 3 shows data that 37.5% in implementing 
the Merdeka curriculum need to apply diverse 
intracurricular and co-curricular differentiated learning 
where the content will be more optimal so that students 
have enough time to explore concepts and strengthen 
competencies with project learning; 29.2% stated that 
intracurricular differentiated learning is diverse where 
the content will be more optimal so that students have 
enough time to explore concepts and strengthen 
competencies through co-curricular learning of P5 
projects; 16.7% curriculum with diverse intracurricular 
learning where students have deep concepts and master 
competencies in the form of Pancasila student profiles; 
and 16.7% of the curriculum with integrated 
intracurricular learning through thematic approaches, 
especially science and social studies became IPAS. 

The data in Figure 3 interprets that most teachers 
have implemented project learning according to the 
mandate of the Merdeka curriculum, especially by 

implementing differentiated learning which is expected 
so that students can carry out "IPAS project" activities 
according to their respective learning profiles. However, 
there are still quite a lot of people who have not 
implemented project learning in the Merdeka 
curriculum as a whole. Therefore, there is a need for a 
learning formulation model for "IPAS Project" that is 
applied comprehensively with full student involvement 
based on their respective learning profiles.  

 
Understanding of STEAM concepts 

Understanding the STEAM concept is an aspect 
that underlies the experience of vocational teachers 
applying the STEAM approach in learning "IPAS 
Project". This aspect is more focused on the 
understanding of vocational teachers towards the 
STEAM concept that they have mastered. The data from 
the survey on understanding the STEAM concept for 
vocational teachers are explained in Figure 4. 

 

 
Figure 4. Teacher's understanding of STEAM concepts 

 

The data in Figure 4 shows that as many as 39.6% of 
teachers have understood the STEAM concept by having 
to integrate 5 aspects of learning (Science, Technology, 
Engineering, Art and Mathematics). As many as 31.3% 
of teachers understand that STEAM is an acronym for 
Science, Technology, Engineering, Art and Mathematics 
whose values must appear in learning, even though they 
are not integrated. In addition, 20.8% are very familiar 
with having to integrate 5 aspects of STEAM in learning 
(Science, Technology, Engineering, Art Mathematics); 
and 3 STEAM elements at the learning stages (context, 
creativity design, and emotional touch), and 8.3% lack 
understanding, both concepts, applications and stages of 
STEAM in learning.  

The survey results for this aspect interpret that 
there are still many teachers who do not fully 
understand the STEAM concept that can be integrated in 
learning "IPAS Project". Especially in integrating 
components (Science, Technology, Engineering, Art 
Mathematics) and STEAM elements (context, creativity 
design, and emotional touch) in learning. This is because 
it is not uncommon for vocational teachers to apply the 

STEAM approach in learning "IPAS Project". In fact, 
when viewed from its characteristics, learning "IPAS 
Project" has a very high relevance to the principles of the 
STEAM approach  (Qomaria & Wulandari, 2022; Toto et 
al., 2022). Both actively involve students in a series of 
project activities and produce products as outputs of 
learning (Agussuryani et al., 2022; Hajar & Triastuti, 
2021; Noto Widodo, Pardjono, 2013). 

 
Experience applying STEAM in science learning 

The fifth aspect focuses on teachers' experience of 
applying STEAM in learning "IPAS Project" in 
vocational schools. In this aspect, we want to measure 
how teachers are accustomed to learning science 
through projects with the help and approach of STEAM 
after they understand the concept. Therefore, STEAM is 
one of the relevant approaches to accommodate 
vocational learning. Students can be directly involved in 
every stage of the project, because through STEAM 
students are naturally guided more intensively. Survey 
data on teachers' experiences in learning "IPAS Project" 
through the STEAM approach are described in Figure 5.  
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Figure 5. Teacher experience applying STEAM in science learning in SMK 

 

Based on Figure 5, as many as 43.8% of teachers 
have applied STEAM in science learning, but do not 
comprehensively integrate both aspects and elements, 
the important thing is that the elements of Science / 
Technology / Engineering / Art / Mathematics appear 
in learning. 27.1% have applied STEAM in science 
learning, namely by integrating 5 aspects of STEAM in 
learning (Science, Technology, Engineering, Art 
Mathematics); and 3 STEAM elements at the learning 
stages (context, creativity design, and emotional touch). 
16.7% have applied STEAM in science learning, namely 
by integrating 5 aspects of STEAM in learning (Science, 
Technology, Engineering, Art and Mathematics), while 
12.5% have never applied STEAM in science learning.  

The data interprets that most teachers have not 
applied the principles of the STEAM approach in a 
structured and comprehensive manner in learning 
"IPAS Project", but have only attached STEAM 
components to several steps of learning activities. This 
requires more comprehensive planning so that the 
application of the STEAM approach in learning "IPAS 
Project" is more systematic, both the application of 
components (Science, Technology, Engineering, Art 
Mathematics) and the three main elements of STEAM 
(contect, design creativity, and emotional touch) 
(Kartika et al., 2021; Wittayakhom & Piriyasurawong, 
2020). In addition, (Nuraini et al., 2023)in their research 
explained that the integration of STEAM in project 
learning can improve learning outcomes and science 
literacy. (Subiki et al., 2023)stated that the integration of 
the STEAM approach in project learning has an effect on 
improving student learning outcomes in material 
elasticity. The application of the STEAM learning 
approach can also improve the science process skills and 
scientific attitudes of vocational students (Sakdiah et al., 
2022). 
 

Conclusion 
In general, SMK teachers have the hope that 

learning "IPAS Project" can foster students' creative and 
entrepreneurial spirit through problem solving and 
producing useful products. However, they face 

constraints regarding their own competencies in 
teaching, infrastructure and financing, and student 
support. In addition, teachers also recommend how to 
overcome the situation with various alternative 
solutions, such as: attending learning design training 
"IPAS project", trying to design learning tools "IPAS 
project" independently and discussing with colleagues, 
and orienting projects carried out towards the 
production of products with high value benefits by the 
community. As for the profile of teachers' understanding 
of the application of STEAM-based "IPAS project" 
learning in the Merdeka curriculum in SMK, most 
teachers already have an understanding of the concept 
of learning the IPAS project in SMK and in its 
application have involved many students in the 
implementation of the Merdeka curriculum. But in 
understanding the concept of STEAM, most teachers still 
don't master it well. Likewise, in terms of experience in 
applying the STEAM approach in "IPAS Project", not 
many teachers have applied it in a structured and 
systematic manner. Based on this, it is recommended 
that to reduce the gap in expectations and constraints for 
vocational teachers, an LMS platform is needed to bridge 
the implementation of STEAM-based "IPAS Project", so 
that they can be more systematic, structured and 
effective. 
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