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	This study aims to describe the application of lecturers using the STEM (Science, Technology, Engineering, and Mathematics) model during the lecture process. The inability to understand and integrate using the STEM approach into the learning process is a problem faced by lecturers at Pelita Bangsa University. STEM-based learning can develop thinking skills and solve problems in everyday life and in the profession and through good management, higher education institutions will be certain to have the presence of STEM. The qualitative method used in the research is data collection techniques, namely interviews and surveys using google forms. The research sample is a  Religious Education Lecturers at Pelita Bangsa University in the Primary School Teacher Education Study Program (PGSD). The Results showed that lectures lead to STEM learning. This can be seen based on the result of a high percentage of developing students' thinking skills in solving problems and using technology during the learning process. Lecturers direct students' ability to solve problems mathematically. With these abilities provide meaningful learning for everyday life. 
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1. INTRODUCTION
[bookmark: _Hlk111498370]The paradigm shift from "teacher-centered learning to student-centered learning" is something that requires revitalization, starting from lesson planning to learning evaluation. The quality of learning is complex and dynamic, and it can be viewed from various perspectives across timelines. At the micro level, achieving the quality of learning in tertiary institutions is the professional responsibility of a lecturer, for example, through creating meaningful learning experiences and providing facilities to achieve maximum learning outcomes. While at the macro level, through a quality learning system, universities are responsible for the formation of professional teaching staff who can contribute to intellectual development and attitudes (Sinambela, 2017). The application of a good learning model is one of the keys to the success of an educational institution in producing students. There are several learning models that educators can choose from, one of which is the STEM (Science, Technology, Engineering, and Mathematics) model, which has a foundation for improving students' soft skills and hard skills. Awareness of the importance of the STEM approach has emerged among education experts in Indonesia, so many study groups in tertiary institutions feel the need to study and develop the STEM approach at all levels of educational institutions (Setyaningsih et al., 2021).
STEM-based learning can train students to apply their knowledge in making designs as a form of solving problems related to the environment by utilizing technology. This is in accordance with 21st-century learning in dealing with the Industrial Revolution 4.0 (Permanasari, 2016). STEM education is a learning method that is not only a practical strengthening of education in these disciplines separately but also develops an integrated educational approach to these disciplines by focusing on solving problems in everyday life and professional life (Aghni, 2018). STEM learning will encourage students to think, turn theory into practice, and help produce concrete products using theoretical knowledge learned during lectures. The STEM approach enhances creativity, communication, and collaboration skills needed for lifelong learning, and students can be open to innovation with curiosity (Uğraş & Genç, 2018).
According to the National Research Council, in STEM learning, the ability to apply teaching strategies is as important as educators who know various ways of learning. Improvements in STEM education at the undergraduate level are strongly encouraged to adopt more flexible, active, and collaborative pedagogical practices that will reach a diverse range of students (Nurwahyunani, 2021). Problems that often arise in STEM learning are in the context of time management, adequate equipment or facilities in preparing STEM learning activities, and patterns of organizing activities according to individual student differences (Bal, 2022). 
As for the results of research conducted by Fathoni et al., (2020) that STEM (Science, Technology, Engineering, and Mathematics) has been successfully applied in several and various branches of science, especially in the fields of science and mathematics, seeing the success of STEM learning in these two branches of knowledge, it is time for STEM learning to also be applied to vocational (technical) learning. Especially in vocational learning that prioritizes practice and problem-solving related to daily activities; of course, with STEM learning, it is easier to solve these problems and make students better understand what they are learning. In the future, it is hoped that many teachers and lecturers who work in the field of vocational learning will implement and develop STEM in the learning process.
Furthermore, the results of research conducted by Sakti et al., (2022) showed that science learning tools and levels of STEM-based student learning activities (Science, Technology, Engineering, and Mathematics) in the S1 Science Education Study Program, Faculty of Teacher Training and Education, University of Bengkulu in the Science Study class-1 in the odd semester of the 2021/2022 academic year, it has a positive effect on students' scientific literacy levels. The results of the same research were also conducted by Khairani et al., (2018), explaining STEM learning can help students to able to communicate ideas and concepts of STEM elements into mathematical ideas and concepts and vice versa.
Factors that hinder the readiness of educators to implement STEM learning are the lack of information or knowledge about STEM for educators and the low creativity of educators (Siron et al., 2020). Students who receive STEM education are expected to be able to think logically and use technology independently to solve problems, innovate and create things (Shernoff et al., 2017).

Given that graduate of the Elementary School Teacher Education study program currently must have several good graduate competencies, namely: (1) Pedagogic competence, including; a) Mastering the characteristics of students from the physical, moral, social, cultural, emotional, and intellectual aspects; b) Mastering learning theory and educational learning principles; c) Develop a curriculum related to the subject/field of development being taught; d) Organizing educational learning; e) Utilize information and communication technology for the benefit of learning; f) Facilitate the development of the potential of students to actualize the various potentials they have; g) Communicate effectively, empathetically and politely with students; h) Carry out assessment and evaluation of learning processes and outcomes; i) Utilizing the results of assessment and evaluation for the benefit of learning; and j) Perform reflective actions to improve the quality of learning. (2) Personality competence, including; a) Act in accordance with Indonesian national religious, legal, social, and cultural norms; b) Presenting oneself as an honest, noble person and a role model for students and society; c) Present yourself as a person who is stable, stable, mature, wise and authoritative; d) Demonstrate work ethic, high responsibility, pride in being a teacher, and self-confidence; e) Uphold the code of ethics of the teaching profession. (3) Social competence, including; a) Being inclusive, acting objectively, and not discriminating because of considerations of gender, religion, race, physical condition, family background, and socioeconomic status; b) Communicating effectively, empathetically, and politely with fellow educators, educational staff, parents and the community; c) Adapting to the place of duty throughout the territory of the Republic of Indonesia which has socio-cultural diversity; d) Communicating with the professional community itself and other professions orally and in writing or other forms. And (4) Professional competence, including; a) Mastering the material, structures, concepts, and scientific mindsets that support the subjects being taught; b) Mastering Competency Standards and Basic Competency in the subject/field of development being taught; c) Developing learning materials taught creatively; d) Develop professionalism in a sustainable manner by taking reflective action; e) Utilizing information and communication technology to communicate and develop oneself (Sutisna & Widodo, 2020).
Problems in terms of learning are still very complex in tertiary institutions, such as Pelita Bangsa University and Bekasi Regency. Pelita Bangsa University is one of the largest universities located in the middle of Bekasi Regency and already has approximately 3,000 alumni and 8,000 students who are active in the 2022/2023 academic year. Based on the results of interviews with  Religious Education Lecturers at Pelita Bangsa University in the Elementary School Teacher Education Study Program (PGSD), most of them admit that they do not understand the Science, Technology, Engineering, and Mathematics (STEM) approach. Furthermore, lecturers have also not been able to integrate the STEM approach into learning in offline and online classes. The observation results show that the ability of some lecturers has not been able to plan lectures based on the STEM (Science, Technology, Engineering, and Mathematics) approach. So it is necessary to examine the application of the STEM approach to the learning process at Pelita Bangsa University in the Program Elementary School Teacher Education Studies (PGSD).
This study aims to describe the implementation and readiness of lecturers in implementing STEM learning for prospective elementary school teacher students, which is expected to be a reference in making decisions to develop STEM (Science, Technology, Engineering, and Mathematics)at the university learning level for prospective elementary school teachers. This research focuses on the optimal application of STEM in learning in higher education.

2. METHODS
The research method used is a qualitative method. Qualitative methods emphasize more on observing phenomena and examining the substance of the meaning of these phenomena. Qualitative research is research that focuses on research questions related to the questions of who, what, where, and how an event happened (Supyani & F, 2021). This study uses a phenomenological qualitative approach, namely to describe the application of the STEM model by lecturers in the Elementary School Teacher Education Study Program at Pelita Bangsa University. The description will be explained based on the results of data collection by means of interviews and documentation. The analysis and acumen of qualitative research are greatly affected by the strength of the words and sentences used (Basri, 2014). This research was carried out in the even semester of the 2021/2022 academic year. The population in the study was carried out by all program lecturers at Elementary School Teacher Education Studies (PGSD) Pelita Bangsa University. The sample used is all permanent  Religious Education Lecturers in the program Elementary School Teacher Education Studies (PGSD) Pelita Bangsa University.
The data collection techniques used were interviews, observation, and documentation with lecturers who already have a national lecturer identification number (NIDN) or are called permanent lecturers at Pelita Bangsa University by distributing google forms in the form of links, then the data that has been collected is analyzed and narrated to draw conclusions. The data analysis procedure was carried out as follows:

Figure B. 1 Data Analysis Procedure

3. FINDINGS AND DISCUSSION
Learning management with STEM begins with planning to prepare an effective learning process and efficient, so that it can develop students' high-level thinking abilities. To improve learning quality, the lesson study stages are applied, namely designing learning activities (plan), observation of learning implementation (do), and reflection on learning activities that have been carried out ongoing (see). 
Techniques, methods, and strategies used by educators, in this case, lecturers, have an important influence on students' attitudes and interests toward learning conducted by lecturers (Siron et al., 2020). Based on the results of interviews with the Head of the Elementary School Teacher Education Study Program at Pelita Bangsa University, not all lecturers are able to integrate the values ​​curriculum with the problems currently faced by their students. This becomes a record in the lecturer evaluation every semester (Sunaryati, 2022). On this occasion, the researcher collected data from the Google form which the researcher had previously distributed to the research sample, namely lecturers at Pelita Bangsa University, regarding knowledge of the STEM learning model (Science, Technology, Engineering, and Mathematics), the response from the Lecturer referred to the 11 statements that were given a Likert scale rating as follows:


Figure C. 1 Research Survey Results
	Statement
	Results

	Knowledge of learning methods well
	Very high

	Knowledge knows the STEM approach well
	Very high

	Giving statements about phenomena that are happening to students
	Tall

	Provision of scientific information that can be a solution to solving problems for students
	Very high

	The use of technology tools in learning
	Very high

	Technology can affect student thinking
	Very high

	Toolstechnology helps ongoing learning
	Very high

	Ability to develop learning technology with more creative and innovative designs
	Very high

	Students are able to provide ideas during learning
	Very high

	Students are able to analyze formulations in problem-solving
	Very high

	Students are able to solve problems mathematically
	Very high


Source: Author

Based on the table above, data is obtained that  Religious Education lecturers in the Elementary School Teacher Education study program at Pelita Bangsa University have high knowledge, which leads to STEM learning (Science, Technology, Engineering, and Mathematics). It can be seen in the table that, on average, all statements relating to the preparation and competence of lecturers in implementing the STEM learning model are of very high value. Only one statement point has a "high" value, namely the implementation aspect of the Lecturer in giving statements about the phenomena that are currently happening to students (Sunaryati, 2022). This is one of the things that are important for the continuity of learning through the STEM method because, in principle, STEM learning has one goal, one of which is to create students who are able to integrate aspects of theory learned in class with realities in life, meaning that lecturers must be able to provide stimulus about phenomena. That is going on, such as learning with a comprehensive case study method. So that students are able to respond to the case study with the theories they have received in previous lessons. Apart from these indicators, lecturers have been proportionally able to implement the STEM paradigm into the learning process in the classroom and outside the classroom. Moreover, lecturers are required to always update aspects of learning methods and learning strategies so that the learning process in class is dynamic.   



Religious education courses at Pelita Bangsa University are held for 6 semesters. Every semester, students take a religious education course. This is an effort by Pelita Bangsa University to internalize religious, cultural and social values ​​in student life so that students have superior character in accordance with one of the university's big visions, namely creating a generation with the best morals. 
With STEM, lecturers are able to integrate religious values ​​theoretically and practically. Because one of the goals of STEM is to strive for psychomotor and affective aspects in students, so what the lecturer conveys is an example that students must implement in their daily lives. The development process for lecturers so that they are always up to date with current developments is carried out through interesting programs, Pelita Bangsa University often organizes development programs for lecturers such as: journal writing training for lecturers, community service workshops for lecturers, religious studies for lecturers, and so forth. These programs are an effort by the university to develop the quality of lecturers so that they are able to integrate the theories offered from the academic industry with the needs of today's society, one of which is through STEM methods. 
It is indeed difficult to string together STEM education in learning into a single unit that emphasizes the relationship between the four disciplines because it affects the effectiveness of STEM education programs. Given that this STEM approach is an approach that refers to the four components of science, namely knowledge, technology, engineering, and mathematics, sometimes students cannot relate these four components in the learning process (Aghni, 2018).
In implementing learning using STEM, educators or lecturers must indeed be required to be creative so that the learning process can run well and not be boring. The learning that will be applied by educators is in the form of the use of technology that can assist students in developing their abilities so that students are able to solve problem-solving mathematically and logically. Some lecturers in the Elementary School Teacher Education study program at Pelita Bangsa University have not implemented a specific lecture design and use a lecture design in general. Lecturers or educators must determine appropriate learning strategies, such as STEM, to teach students to be able to think critically in solving problems that answer the challenges of the 21st century (Siron et al., 2020). Using STEM learning will be able to increase active learning and increase student motivation during the learning process (Wahyuni ​​et al., 2020).
Figure C 2. Components that support STEM learning
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The explanation in Figure C 2 is as follows: (1) The support aspect, which is related to support for the implementation of STEM learning, whether it's school collaboration with industry or collaboration with fellow teachers in one school; (2) The teaching aspect, which is related to the mastery of learning in class, both in terms of preparation and implementation of learning in class; (3) The aspect of efficiency, which is related to educators' trust in implementing STEM learning, starting from mastery of the material and commitment to carrying out learning; and (4) The material aspect, which is related to learning support infrastructure. These four components must complement each other so that in the learning process, students can feel the STEM approach to solving a given problem (Stohlmann et al., 2012).
Skills in using technology are a form of integration in STEM learning. Because basically, STEM refers to four fields of knowledge, namely science, technology, engineering, and mathematics. According to the Big Indonesian Dictionary (KBBI), these four fields of knowledge have different meanings, namely: (1) Science is systematic knowledge obtained from observation, research, and testing that leads to the principle of something being investigated and studied; (2) Technology, which is the entire means of providing goods needed for the continuity and comfort of human life; (3) Technique, an approach or system for doing something; and (4) Mathematics, which is the science of numbers, the relationship between numbers, (National, 2018). The definition of STEM is a learning approach between two or more STEM components or between one STEM component and other disciplines (Becker & Park, 2011). The following STEM goals can be seen in the following image: 

Figure C 3. The STEM approach
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Figure C 3 explains that students' STEM-based learning uses science, technology, engineering, and mathematics in a real context that connects schools, the world of work, and the global world to develop STEM literacy that enables students and students to compete in the 21st century. STEM learning aims to solve the problems of everyday life by implementing it in schools whose learning subjects combine the knowledge, skills, and attitudes possessed by students. The use of STEM learning in the field of education actually has the aim of preparing quality students so that they can compete and are ready to work according to the fields they occupy. The application of STEM to the learning process must, of course, be integrated with each other (Fathoni et al., 2020).
In terms of learning technology, lecturers at Pelita Bangsa University use a management information system (e-campus) to carry out planning, organizing, implementing and evaluating learning. Pelita Bangsa E-campus facilitates lecturers to be able to integrate the materials that will be used in the learning process with relevant phenomena or case studies. The description of e-campus is as follows:



Figure C 4. Pelita Bangsa University Management Information System
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  Figure C4 explains that all learning instruments at Pelita Bangsa University are integrated with a management information system called UPB e-campus. This means that lecturers carry out planning and evaluation of learning in this system.
STEM learning is a collaboration of the four fields of knowledge that are compatible with problems that occur in the real world (Torlakson & Bonilla, 2014). From this explanation, it can be concluded that STEM learning is a learning process to solve a problem with systematic research (mathematics) by observing and testing (science), using the field of knowledge that is mastered (technique), and utilizing available facilities (technology) (Fathoni et al., 2020).
Technological aspects are needed by lecturers and students to access information related to STEM learning (Science, Technology, Engineering, and Mathematics). Learning facilities that use technology during the learning process take place to have an effect on student learning outcomes and skills (Nuragnia et al., 2021). Information technology-based education is seen as a way of preparing students for the "information or digitalization era" by teaching them the basic skills needed later in the world of work. In addition, digital competence is used to explain the skills and knowledge needed to prepare students for global competition and for their future career development. Today, the term includes computer interaction skills such as using a keyboard and basic software (Fraillon et al., 2014). Lecturers or educators, and students will collaborate in using good technology to process data and convey information that has been obtained (Wahyuni ​​et al., 2020). By maximizing learning using technology, STEM learning process activities which are a new model for educators or lecturers, will not be a problem because they are equipped with the required devices and will not interfere with the learning or lecture process (Sutrisno & Hamdu, 2020).
The learning process using STEM can develop the pedagogical abilities possessed by educators or lecturers. With a good understanding, an educator will improve quality development and quality of learning so that it has an impact on the quality of the institution. So with that, training on the STEM learning model (Science, Technology, Engineering, and Mathematics) needs to be applied to educators who are consistent, sustainable and sustainable so that educators can improve their competence in facing the challenges of the 21st century, which are full of dynamics and acceleration. Students of the Elementary School Teacher Education (PGSD) study program at Pelita Bangsa University as prospective educators for representative elementary school levels are expected to be able to provide knowledge and understanding and be able to change their behavior effectively and efficiently, which has a positive impact (Pramudiyani & Indratno, 2021). STEM (Science, Technology, Engineering, and Mathematics) has been openly researched in several studies and references in the world of academia. Based on previous studies, the application of STEM can be supported by various methods to encourage the creation of something new. and the application of STEM can encourage students to design, develop and utilize technology in the application of knowledge as a form of solving problems related to life and the environment (Permanasari, 2016). Training activities by bringing in resource persons who are experts in their fields have indirectly had a positive influence through a good communication process and help with problems faced by educators in terms of designing lectures or using technology that is more innovative and creative (Atmojo et al., 2020).
A lecturer (from Sanskrit, Lecturer, which also means Lecturer, but the literal meaning is "heavy") is a teacher of science. In Indonesian, lecturers generally refer to professional lecturers with the main task of educating, teaching, guiding, directing, training, assessing, and evaluating students. The general understanding of lecturers is lecturers and teachers in early childhood education through school or formal education, basic education, and secondary education. Lecturers like this must have some kind of formal qualification. In a broader definition, anyone who teaches something new can also be considered a lecturer. Several terms that also describe the role of the Lecturer include Lecturer, Mentor, and Tutor (Sinambela, 2017). Lecturers must always adapt to learning methods in the 21st century. Technology and information systems are the tools or learning tools that are fundamental to the lecture process in this era of disruption. The use of information technology in academic life on campus can have implications for improving the quality of education in general. Among the evidence that supports this is the ease of the process of communicating between lecturers and students, the ease of accessing information and literature, as well as increasing variations in the use of learning materials. The function of the Lecturer is not only to complete the task of transferring knowledge to students; more than that, the Lecturer or educator must also have complete competencies, namely: according to Law Number 14 of 2005 concerning teachers and lecturers and Government Regulation Number 74 of 2008 lecturer competencies include pedagogical competence, professional competence, personal competence, and social competence. These four competencies are the main indicators of the professionalism of lecturers in completing their duties as educators in tertiary institutions. Lecturer professionalism is a condition, direction, value, purpose, and quality of expertise and authority in the field of education and teaching related to one's work as a source of livelihood. Professional lecturers are a determining factor for a quality education process. To be able to become professionals, they must be able to find identity and actualize themselves (Hatip et al., 2018).
In addition to maximizing aspects of professionalism, lecturers must also have competent spiritual intelligence so that in the learning process, the Lecturer can carry out his duties as a transfer of value to students. Spiritual intelligence has more to do with soul enlightenment. People who have high spiritual intelligence are able to interpret life by giving positive meaning to every event, problem, and even the suffering they experience. Giving a positive meaning will be able to awaken the soul and do positive deeds and actions. The spiritual nature of humans is known by major religions in the world, which report that humans are spiritual beings who are currently passing through physical existence as part of humanity's eternal spiritual journey. The indicators of spiritual intelligence are Social Skills (Ardana et al., 2013).
Improving the competence of lecturers can be done through learning both through education inside and outside of school. In schools, in addition to observing and analyzing the teaching and learning process that is being carried out, lecturers' abilities can also be improved with various secondary data (books, internet, laboratories) that are in the school environment. For this reason, stakeholders (schools, government, and school supervisors) are obliged to provide these learning facilities for the progress and success of schools in educating the community. In addition, the school is required to have a Lecturer competency development management that can plan and facilitate structured training in order to form competent Lecturers. Management necessary and useful for all types of organizations; politics, business, education, sports, government, etc. Organization of all size, small organizations such as households, and larger organizations Large educational institutions also need to be managed. Education, whether in the home, community or school/religious school, will maximize its goals if proper management is used. The application of management in the field of education is called management education (Febriana & Cecep Anwar, 2022).
The application of STEM to the learning process or lectures starts with planning learning devices. The method used is STEM-based (Science, Technology, Engineering, and Mathematics), developing lecture materials that are appropriate to STEM learning. In the learning process, lecturers develop problem-solving skills to train students' thinking skills and design lecture rooms with an interactive atmosphere. Curriculum development using the STEM approach in planning and designing learning can be the main thing that can be started in implementing STEM (Sa'ida, 2021).
Another research result obtained from this study is that educators direct students' abilities to solve problems mathematically and logically with this ability to provide meaningful learning for everyday life. In this context, educators build a more meaningful lecture atmosphere for students by linking STEM learning with everyday life so as to increase student success while in class (Bal, 2022). In the end, the opportunity to apply STEM can be a model for students of what their involvement is like as lifelong learners trying to influence themselves and the larger community (Havice et al., 2018). Educational institutions, in this case, universities, are expected not only to provide formal higher education tri dharma services, namely education, research, and community service but to provide more scientific discipline lessons based on simple reductionism and teach more skills to deal with an increasingly complex world (Agry & Kartono, 2021). Research on education in the learning process using the STEM model (Science, Technology, Engineering, and Mathematics)can support the development of prospective teacher knowledge for teaching, a growth mindset, and self-positive attitudes about the role of teaching models in their teaching practice (Milner-Bolotin, 2018).
Lecturers can implement STEM learning with various patterns and formulations, including the following: 1) Project Based Learning (PjBL) Model, Lucas version of STEM; 2) Model Project Based Learning (PjBL), STEM version of Laboy Rush; 3) 5E models. The STEM-PjBL (Science, Technology, Engineering, and Mathematics-Project Based Learning) approach has several steps in which each step aims to achieve a specific process. PjBL starts with questions, teaches creativity, and is done as a team.
The initial stage of STEM-PjBL is to reflect, and reflection is where the teacher invites students to the problems they face and inspires them to conduct investigations. This stage aims to bring students into the context of the problem and inspire students to immediately start investigating and investigating. This phase is also intended to connect what is known and what students need to learn.
After reflection is doing research (Research), at this stage is a form of student research in which the teacher provides learning in the form of science and selects readings or other ways to collect relevant sources of information. The learning process occurs more during this stage. The progress of student learning can concretize an abstract understanding of the problem. During the research phase, the teacher often guides students to discuss in determining whether students have developed a conceptual and relevant understanding based on the project.
The next stage is discovery, and this stage is a discovery that generally involves a process of bridging the research stage and information known in the preparation of the project. When students begin to study independently and determine what they do not know, some models of STEM-PjBL divide students into small groups to present possible solutions to problems, collaborate, and build cooperation among group mates. Another way to use this stage is to develop students' abilities to build habits of mind from designing to designing.
After discovery is the application stage (Application), this application stage aims to test the results of products and solutions in solving a problem. In some cases, students test products made from predetermined conditions, and the results obtained are used to improve on the previous steps. In another way, at this stage, students learn a wider context outside of STEM and make connections between STEM disciplines.
The last stage is communicating (Communication). This stage is the final stage in every project in making a product or solution by communicating between friends and the scope of the class. Presentation is an important step in the learning process to develop communication and collaboration skills as well as the ability to receive and apply interrelated (constructive) feedback. Often the assessment is carried out based on the steps of this stage (Ishak et al., 2021).

4. CONCLUSION
[bookmark: _Hlk111498533]The learning process carried out by educators or lecturers in the Elementary School Teacher Education study program at Pelita Bangsa University has led to STEM learning (Science, Technology, Engineering, and Mathematics). This can be seen based on the high percentage of results in developing students' thinking skills in solving problems and using technology during the learning process so that the learning process using STEM (Science, Technology, Engineering, and Mathematics) allows it to be implemented in students of the Primary School Teacher Education study program at Pelita Bangsa University Bekasi, whose output is as prospective elementary school teachers throughout Indonesia, especially in the Bekasi Regency area and its surroundings.
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