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	The findings from observations of the supervision model conducted by supervisors did not align with the needs of teachers and did not seem to be an effective or efficient model. The objective of this study was to develop a scientific-based academic supervision management model, assess its feasibility, and assess the effectiveness of this model in enhancing the competence of supervisors in terms of effectiveness and efficiency. A scientific-based academic supervision management model was developed employing the ADDIE model. Data collection techniques employed were observation, questionnaires, and documentation. The research participants were the principal of madrasah and supervisors in Tulang Bawang Regency. Mixed methods were utilized as the data analysis techniques. The outcome of this research was a scientific-based academic supervision management model. The model was developed using the Dick and Carrey model and incorporated supervision characteristics, such as observing, questioning, experimenting, associating, and communicating. The academic supervision management model products had been evaluated by material experts, linguists, and media experts. Their assessment indicated that the developed product was appropriate for testing. Furthermore, the product trials involving principals and school supervisors, conducted in small and large groups, yielded positive results. The product was deemed highly effective and demonstrated its usefulness in enhancing the competence of supervisors. The research on developing a supervision model demonstrated that the OQEAC model, based on scientific principles, can enhance the skills of education supervisors. As a result, it positively enhanced the quality of teaching and learning in schools. The scientific approach used in OQEAC-based academic supervision is an effective method for enhancing the quality of education and empowering teachers as leaders in improving learning outcomes.
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INTRODUCTION
Quality education plays a crucial role in attaining national education development objectives. Effective teaching significantly determines educational quality (Utami & Vioreza, 2020). Therefore, Academic supervision plays a vital role in enhancing the quality of teaching and learning in educational institutions (Setyaningsih & Suchyadi, 2021). Supervisors and principals can offer guidance, feedback, and support to teachers to enhance the quality of teaching and learning through academic supervision (Djuhartono, Ulfiah, Hanafiah, & Rostini, 2021; Guntoro, 2020). Academic supervision allows teachers to receive valuable feedback on their teaching methods, identify areas for improvement, and enhance their strengths to establish an optimal learning environment. 
Academic supervision is a process carried out by educational supervisors to assess, guide, and support teachers in enhancing the quality of education and their performance within schools (Aljassar & Altammar, 2020; Marmin, Koderi, Muin, Fahri, & Imam, 2020). Academic supervision is a process that facilitates ongoing professional development for teachers (Mu’alimin, Rusdiana, & Sulhan., 2021). In order for formal education to successfully accomplish its objectives, it is crucial for key individuals such as supervisors, principals, and teachers to effectively fulfill their roles and responsibilities. 
Supervisors are individuals who have the responsibility of overseeing and coordinating the activities of company employees in carrying out assigned tasks (Cichocka, 2016; Darvishmotevali, 2019; Villarreal-Davis, Sartor, & McLean, 2021). Supervisors play a crucial role in the learning process of teachers. They oversee, monitor, and guide teachers to ensure that their actions align with educational objectives (Darvishmotevali, 2019). The supervision conducted by school supervisors or principals contributes to the enhancement of learning by assigning teachers the duty of continuously improving the learning process. Supervisors have the responsibility of ensuring that teachers adhere to the curriculum, deliver instruction effectively, and attain the educational objectives established by the institution (Agung Pambudi & Gunawan, 2019; Amelia, Aprilianto, Supriatna, Rusydi, & Zahari, 2022; Komalasari, Arafat, & Mulyadi, 2020). Supervisors play an essential part in the field of education. They offer valuable feedback and support to teachers, helping them identify areas where they can improve and enhance their teaching skills (Sitepu, Simarmata, Nasution, & Wau, 2023). Supervisors play an essential role in upholding educational quality and facilitating the attainment of an institution's educational objectives.
Supervisors play a vital role in enhancing the quality of education by managing and overseeing teaching and learning in schools. The principal's responsibility as a supervisor involves regularly observing teachers' teaching and learning activities (Saleh & Mutiani, 2021). Principals can enhance the quality of teaching by directly observing classroom activities and providing constructive feedback to teachers. Furthermore, principals play a role in the planning and organization of professional development programs for teachers and academic staff (Admiraal, Schenke, De Jong, Emmelot, & Sligte, 2021; Pont, 2020). Teachers can enhance their skills and introduce new teaching approaches by participating in training sessions, workshops, or similar activities (Robiyah, Koderi, Muin, & Hijriyah, 2021). Regularly monitoring the performance of teachers and academic staff is a crucial task (Shernoff, Sinha, Bressler, & Ginsburg, 2017). Through monitoring, principals ensure the successful attainment of educational goals and adherence to quality standards. The principal offers assistance and direction to teachers to address challenges or issues during the teaching process. Principals, as leaders, are responsible for performance appraisals of teachers and academic staff. The evaluation serves as the foundation for recognizing or assisting in efforts to improve quality (Pont, 2020; Zanza et al., 2021). Principals play a crucial role in enhancing the quality of education by serving as dedicated supervisors. They have a positive influence on promoting teacher professionalism and fostering an inspiring learning environment for all members of the school community.
Teachers are one of the keys to the success of educational institutions that must be properly supervised (Ampofo, Onyango, & Ogola, 2019). It is important to focus on implementing academic supervision to allow teachers to enhance their professional development (Lorensius, Hanim, & Warman, 2022). Teachers have a crucial and unique role in shaping and nurturing students' growth and progress. Educators impart knowledge and serve as facilitators, motivators, and sources of inspiration in the learning process. Teachers are responsible for guiding students in developing skills, expanding their knowledge, and preparing them for future endeavors. Furthermore, educators establish a secure and encouraging educational setting where students can experiment, seek clarification, and explore novel concepts. Teachers offer valuable feedback and positive reinforcement to motivate students to achieve their maximum capabilities.
Teachers are responsible for educating students about ethical values, morals, and positive attitudes (Abdull Kareem & Mei Kin, 2021). In addition to academic instruction, they also support students in developing their personality, social skills, and problem-solving abilities. Teachers play a crucial role in molding a well-educated, knowledgeable, and skilled generation (Looney, Cumming, van Der Kleij, & Harris, 2018; Szymkowiak, Melović, Dabić, Jeganathan, & Kundi, 2021). Hence, it is crucial to uphold and enhance the professionalism of teachers in the context of education. Supervision is beneficial for teachers as it assists them in addressing difficulties, enhancing their problem-solving abilities, and advancing their professional growth (Admiraal et al., 2021; Ratnasari, Roemintoyo, & Winarno, 2018; Shernoff et al., 2017). Supervision supports teachers' professional growth, allowing them to continuously learn, develop, and positively impact student learning. Supervision plays a crucial role in enhancing education and empowering teachers as the agents of change.
In line with the importance of academic supervision, Rofiki's research on implementing academic supervision carried out systematically by supervisors through academic supervision can improve teacher professionalism (Rofiki, 2019). According to Winarno's study, academic supervision has been found to enhance teacher professionalism in various areas, including pedagogical competence, personality competence, professional competence, and social competence (Winarno, Fitria, & Fitriani, 2021).   In line with this idea, according to Sanoto, having a principal's academic supervision management is important because it is useful for improving teacher competence (Sanoto, 2017). Teacher academic supervision encompasses three key elements: lesson planning, implementation, and evaluation (Ding & Swalwell, 2018).  
Nonetheless, the implementation of academic supervision encounters several challenges. These challenges include inadequate supervision quality, absence of standardized supervision practices, and limited utilization of data in academic supervision (Azainil, Komariyah, & Yan, 2021; Setyaningsih & Suchyadi, 2021; Villarreal-Davis et al., 2021). Managing the academic supervision of teachers presents numerous intricate challenges. Hence, it is necessary to enhance supervision quality by fostering collaboration, implementing standardization, and developing academic supervision management models. 
The findings from interviews conducted at Madrasah Tsanawiyah in Tulang Bawang Regency indicate that the supervision activities primarily involved giving instructions and directions to teachers, which might not always be necessary. As a result, the academic needs of teachers, particularly in terms of planning, implementing, and evaluating learning, were not adequately addressed, lacking depth and guidance. Based on initial observations, certain issues were identified: 1) The 2019 Teacher Competency Test (UKG) results in Tulang Bawang Regency indicated that there was a low level of performance, particularly in the areas of pedagogical and professional competencies; 2) Supervisors employed a standardized approach, indicating that they did not utilize a specific method in academic supervision; 3) The supervision conducted did not align with the needs of teachers. Supervisors focused on developing models, methods, and techniques that might not be necessary for teachers in their instructional practices; 4) The problem-solving methods used in previous academic supervision lacked a scientific approach; 5) Supervision in teaching focused solely on providing instruction and guidance for teachers to fulfill their obligations and main duties. However, it did not address the substance of learning problems or difficulties teachers face, thus failing to offer solutions for enhancing teacher competence. 6) No established effective and innovative model for academic supervision could be measured to improve teacher competence.
In previous research, Nordentoft developed an academic supervision model emphasizing the significance of participatory approaches and learning in higher education. This model guides supervisors and emphasizes the importance of prioritizing collaborative and cooperative methods  (Nordentoft, Thomsen, & Wichmann-Hansen, 2013). Munawar’s research found that implementing learning assessment has not been optimal. Currently, assessment is only observed when teachers provide reports on learning activities (Munawar, Jahari, & Rusdiana, 2021). Furthermore, the allocation of academic supervision responsibilities is suboptimal due to additional tasks, and an excessive number of teacher performance assessment tools hinder effective oversight by principals (Zaenab Hanim, Saleh, Soe’oed, Kasuma, & Fhaeizdhyall, 2020). In addition, Lina Handayani conducted research on a peer-based academic supervision model. This model aims to enhance teachers' competency by utilizing peers effectively (Handayani, Madjdi, & Suad, 2021). Mulyadi's research focuses on describing the implementation of supervision using established concepts and theories from existing models. The research also discusses and analyzes approaches that align with current requirements (Mulyadi & Fahriana, 2018). Suharsaputra researched educational supervision and developed a performance-based system approach. This approach emphasizes the importance of conducting supervision using a performance-based system. Teachers who engage in supervision activities do not enhance their competence. As a result, their performance, which should be improving, remains stagnant or declines (Suharsaputra & Atif, 2018).
Given the ideas above, it is crucial to prioritize the development of an academic supervision management model to enhance the efficiency of academic supervision. While several academic supervision management models have been previously developed, there remains a deficiency in incorporating a scientific approach to teacher supervision. Effective supervision should rely on a scientific, systematic, and evidence-based approach (Igumbor et al., 2022; Rahabav, 2016; Zhongxin Dai, 2015). Supervision approaches tend to be subjective, lacking structure and empirical evidence. This can impede the potential for professional development among teachers and diminish the positive effects of academic supervision.
Developing a scientific-based model for academic supervision management can help address this issue. The academic supervision management model was developed based on scientific principles and incorporates the characteristics of observing, questioning, experimenting, associating, and communicating (Arlianty, Febriana, & Diniaty, 2017; Zaim, 2017). This model incorporates scientific principles, systematic methodology, and empirical evidence to effectively manage the academic supervision of teachers. This model aims to enhance supervision, professional development of teachers, and the overall quality of teaching and learning in schools (Purwaningsih, Najwa, Nahidah, Hariyadi, & Su’ad, 2023; Sampirni, 2020). 
Supervision based on scientific principles offers advantages to both supervisors and teachers. Firstly, supervisors or school leaders often have established guidelines for managing academic supervision. These guidelines help ensure that the quality of supervision teachers provide is consistent and reliable (Astarini, 2016; Wodahl, Mowen, & Garland, 2021). Secondly, utilizing a rigorous scientific methodology, teacher performance evaluation can be conducted objectively rather than relying on subjective judgments. This approach allows for the continuous development of teacher professionals (Jaenem & Zulkifli, 2022; Nurhayati, Masnun, Udin, & Arifuddin, 2019). Thirdly, systematic approaches in academic supervision facilitate monitoring and evaluating its efficacy (Herwati, 2022; Piyambodo, 2022). Academic supervision management that is grounded in scientific principles enhances the focus of the supervision process, relies on factual information and evidence, and promotes ongoing professional growth. These advantages assist teachers in enhancing the quality of their instruction and positively influencing student learning outcomes.
The scientific approach, also known as the disciplinary approach or functional science approach, is a method used to address specific problems (Haryanto, Sunaryo, & Rustana, 2021; Pols, Dekkers, & de Vries, 2022; Shofiyah, Afrilia, & Wulandari, 2020; Siahaan, Hafsah, & Mandala, 2020). This approach uses a systematic methodology to address issues within scientific fields. Academic supervision in the scientific approach follows a top-down approach, where the supervisor guides the supervised teacher through a systematic process to achieve higher-quality outcomes. This approach does not rely on requests from teachers or other education personnel, such as laboratory assistants or librarians (Jahshan, Vinogradov, Wynn, Hellemann, & Green, 2019). In its implementation, monitoring, evaluation, and guidance for improvement are required. Supervision activities carried out following scientific steps are carried out by supervisors so that in supervision, there are steps to determine the right steps to solve learning problems in the classroom carried out by teachers. 
The scientific supervision model is a method supervisors employ to gather data and evaluate principals and teachers based on predetermined characteristics. This process is conducted systematically and structured, utilizing specific procedures and techniques, as well as data collection instruments. The aim is to obtain objective data for assessment purposes (Afendi, 2022; Haryanto et al., 2021; Pols et al., 2022; Shofiyah et al., 2020). The planning process involves observing, drawing conclusions, and then following up. Although the current model has been implemented, it is regarded as inflexible and lacking adaptability. Therefore, it is imperative to develop a more appropriate model. Effective scientific supervision necessitates supervisors with extensive knowledge, strong skills, a wise attitude, and an artistic soul. These qualities enable supervisors to inspire others and create an immersive educational environment (Manning, Clark, Hewitt, Khandelwal, & Levy, 2020). This type of supervision is characterized by the supervisor's emphasis on listening rather than speaking, valuing the teacher's contribution to student development, employing gentle and considerate communication to guide the teacher, and necessitating expertise to understand the significance of the expressed events. A supervisor conducts academic supervision to enhance teacher competence and achieve learning objectives. This is achieved through a systematic and scientific approach involving observing facts and identifying problems. The supervisor then analyzes and experiments to find solutions.
Supervisors who engage in scientific-based academic supervision should possess at least five essential skills. First, the observation skill is the process of gathering data through careful observation (Ni, Wu, Lu, Huo, & Wang, 2023). This skill is acquired through using sight, hearing, smell, and touch to accurately describe the outcomes of observations. Second,  academic supervision involves questioning skills to inquire about goals and outcomes (Darwin Holmes, 2020). There are several criteria for effective questions: 1) the question aligns with the topic of discussion, which in this case is academic issues; 2) Utilizing appropriate and accurate language; 3) The research problem is open-ended and does not involve any undisclosed information; 4) Questions typically begin with a question word, commonly known as the "5 W 1 H" words; 5) Initiating direct inquiries without initially addressing any additional issues; 6) The optimal time to ask a question is when the problem is being discussed, ensuring that there is no significant delay and that the most pressing issues are addressed through detailed questioning to identify and resolve the problem. Third, the ability to associate in reasoning, providing precise analysis, and providing a reflection for improvement and the right way of thinking (Noor & Abadi, 2022). Reasoning refers to the cognitive process of logical thinking and making coherent connections, avoiding reliance on irrelevant or trivial steps.
Furthermore, it is necessary for an educational supervisor to possess the capability to conduct experiments in order to enhance the model. Experimentation is an essential aspect of academia, particularly for educators and students, as it allows for exploring novel ideas and acquiring fresh insights. Furthermore, the development of effective communication skills is crucial. Effective communication skills can significantly influence the anticipated outcomes of one's work. Communication is the act of transmitting information, ideas, or messages to others through spoken, written, or non-verbal means (Bocken & Snihur, 2020).
The problem described above has led to the creating of an academic supervision management model. This model focuses on collecting accurate and accountable data and follows a systematic approach to improve its effectiveness and efficiency. This study aims to create a scientifically grounded model for managing academic supervision in Madrasah Tsanawiyah and implement it in this specific context. This research contributes significantly to developing a scientific-based academic supervision management model in Tulang Bawang Regency, Lampung Province, Indonesia. It specifically aims to assist supervisors and education supervisors in enhancing the quality of academic supervision and teacher performance in Madrasah Tsanawiyah.
METHODS 
This research belonged to the category of research and development (R&D). The development model utilized was the ADDIE model, which comprises five stages: analysis, design, development, implementation, and evaluation. 
Analysis 
At this stage, researchers examined the needs of school principals and supervisors in their role as supervisors. This analysis comprised two stages: performance analysis and needs analysis. A performance analysis was conducted to identify and categorize issues about the materials, methods, and media used to teach Arabic in schools. The objective was to enhance or create a scientifically grounded academic supervision module to identify solutions. Furthermore, needs analysis is a qualitative method used to identify the materials, methods, and academic supervision modules that are necessary and relevant to meet the needs of teachers. The analysis stage of this process involved collecting data through methods such as observation, interviews, and documentation. The researchers conducted observations to gather initial research data. The steps involved in this process included identifying the object of observation, creating observation sheets, conducting systematic and structured observations, recording the data, analyzing the data, and drawing conclusions based on the observation results (Lacerda, Petrillo, Pimenta, & Guéhéneuc, 2020). The researchers interviewed principals and teachers to gather information about the process, methods, and modules used in academic supervision. The interview process consisted of several steps, including identifying the objective of the interview, creating a list of questions, choosing interviewees, documenting the interview outcomes, analyzing the data, and drawing conclusions (Dodds & Hess, 2021). Documentation data on student learning outcomes were utilized in addition to observations and interviews to enhance the validity of the data. The objective was to create a scientifically-based academic supervision module design that met the requirements of teacher professionalism. 
Module Design 
The researcher presents the module framework. Within the module framework, the researcher established the general theory as the foundation for development, including the theory of the academic supervision model and the theories related to the development of scientific-based academic supervision. All theories involved the application of model development research concepts. Moreover, the model design aligned with the identification and needs analysis findings.
Development
The next step was creating a scientific-based academic supervision management model, presented as a module. Once the module had been developed, it underwent validation by subject matter experts and media experts. Before conducting validation, it was necessary to first create an instrument. The instrument used in this study was a questionnaire sheet with a value scale format of 4, 3, 2, and 1 (Campos, Pitombo, Delhomme, & Quintanilha, 2020). A score of 4 is considered excellent, 3 is considered high, 2 is moderate, and 1 is considered low.
Implementation
The prepared and validated modules were implemented to the teachers at the Madrasah Tsanawiyah Tulang Bawang. The implementation process involved distributing modules, completing structured tasks within the modules, and filling out a questionnaire to assess module usability. The implementation occurred in two stages: observing user responses to the module and testing the effectiveness of the academic supervision module based on scientific principles. The teacher collected response data for the module using a questionnaire sheet with a value scale format of 4, 3, 2, and 1 (Campos et al., 2020). A score of 4 represents strong agreement, a score of 3 represents agreement, a score of 2 represents disagreement, and a score of 1 represents strong disagreement. The formula for calculating the average score of teacher responses was the percentage formula. This formula required dividing the number of teachers who answered by the total number of teachers and multiplying the result by 100.
Evaluation
The evaluation process consisted of two stages. Initially, the prototype that had been created underwent a self-evaluation process. The researchers performed re-identification on the developed final draft. Any discrepancies identified would be rectified. After the developers evaluated the prototype, it was reviewed by experts. Expert review refers to evaluating the final draft by individuals with specialized knowledge and skills in the relevant field. The academic supervision module product was deemed valid based on the review conducted by material experts. Moreover, the product's feasibility was determined through questionnaires and the analysis of evaluation results conducted during the implementation phase.
The research subject was the supervisors at Madratsah Tsanawiyah Tulang Bawang, and the research object was a module for academic supervision based on scientific principles. This research subject was chosen due to existing issues in academic supervision management. The aim was to assist supervisors or educational supervisors in enhancing the quality of academic supervision and the performance of Madratsah Tsanawiyah teachers in Tulang Bawang.
A questionnaire was utilized as the research instrument in this research. The research included two questionnaires: an expert validation questionnaire for academic supervision material and a product feasibility questionnaire. The expert validation questionnaire for academic supervision material included questions that assessed the content validity of the module. Questions about the feasibility of the product covered the use of the module by supervisors as users so that it can be categorized as practical.
Data analysis aimed to assess the validity and feasibility of the findings. The module's validity was assessed based on the feedback received from material experts and media experts through questionnaires. The feasibility of the developed module was assessed by distributing questionnaires to supervisors and analyzing the results. The module was considered valid if it received an assessment score of 61% or fell into moderately valid or highly valid categories, as determined by experts in Indonesian language learning. The table below displays the product validity categories as defined by Akbar Sa'dun (Akbar Sa’dun, 2013).
Table 1. Criteria of Validity
	Score
	Category

	0%-20%
	Highly invalid, ineffective, incomplete, and unusable 

	21%-40%
	Invalid, ineffective, incomplete, and unusable

	41%-60%
	Less valid, less effective, less complete, and cannot be used

	61%-80%
	Fairly valid, effective, and usable with minor improvements

	81%-100%
	Highly valid, complete, and can be used


The module is categorized as practical if it gets an assessment score of 50.01% from the teachers as users or is in the practical and very practical category. The following is a table of product validity categories according to Akbar Sa'dun (Akbar Sa’dun, 2013).

 Table 2. Criteria of Validity
	Score
	Category
	Description

	75,01% - 100%
	Very practical
	Can be used without revision

	50,01% - 75,00%
	Practical
	Can be used with minor revisions

	25,01% - 50,00%
	Less practical
	Recommended to use

	00,00% - 25,00%
	Impractical
	Can not be used


FINDINGS AND DISCUSSION
The results obtained from the research have to be supported by sufficient data. The research results and the discovery must be the answers, or the research hypothesis stated previously in the introduction. 
1.1. Finding
1.1.1. Analysis
According to the preliminary research survey interview data with two madrasah principals, the administration of teacher planning was not in compliance with regulations, the learning process was not optimal, with little student engagement, and assessments did not use authentic assessment. According to the findings of interviews with two school supervisors, there was not enough supervision, education, and training, effective planning was lacking, and monitoring was not centered on the needs of instructors in learning.
The preliminary research survey's findings demonstrated that the administration of teacher planning was viewed as poor in compliance with applicable regulations and that the learning process was subpar due to the lack of student engagement in the classroom. The assessment process lacked authentic assessment, which might distort the measurement of students' progress. 
Additionally, information from two school supervisors' interviews also contributed significantly. First, school administrators did not properly plan how to carry out their responsibilities. Second, teachers' demands during the learning process had not been considered in supervision. Third, despite receiving education and training in supervision, supervisors did not invest much in their growth.
The following table displays the findings of the needs analysis:
Table 3. The Findings of the Need Analysis
	No
	Indicator
	Previous Condition
	Expected Condition

	1
	Planning administration
	Unregulated teacher planning administration.
	Administration that is following the regulative curriculum.

	2
	Process
	Implementing academic supervision is still not optimal where teachers have not carried out the process under the applied curriculum.
	The academic supervision module will obtain learning outcomes following the process standards per the applied curriculum.

	3
	Assessment result
	Learning outcomes assessment, learning strategy design, and learning materials are still not as expected.
	The scientific-based academic supervision module is expected to use authentic assessment.

	4
	Planning in supervision
	Supervisors have not planned supervision appropriately.
	Through the scientific-based academic supervision module, supervisors can organize the right plan.

	5.
	Supervision 
	Supervision is not yet based on the needs of teachers in learning.
	By using the scientific-based academic supervision module, supervision will be carried out according to the teacher's needs.

	6.
	Supervisors have not been optimally trained.
	There are a few forms of self-development, such as supervision, education, and training. 
	Through the scientific-based academic supervision module, supervisors can train themselves based on the module.



These results highlight issues and shortfalls in the Madrasah academic supervision management system. Improvements in teacher planning administration, a more active and interactive learning process, authentic assessment, better supervision planning, teacher needs-based supervision, and self-development through more intensive supervision education and training are all required to raise the standard of teaching and learning. To overcome the issues with academic supervision, a review and analysis of literature studies based on developing scientifically based academic supervision models is conducted. This analysis includes reviewing and determining general theories that serve as the foundation for developing scientifically based academic supervision models, theories of developing scientifically based academic supervision, and more. These theories are all used as the foundation for the model development study.
1.1.2. Design
After the analysis, the design step focused on determining the goals and outcomes of the scientific-based academic supervision model by clearly defining the characteristics and components. This step developed a framework or draft supervision model with detailed supervision steps, procedures, and strategies.



After studying the scientific-based academic supervision book, supervisors plan, implement, and conduct follow-up academic supervision.
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Scientific-based Academic Supervision


Planning

Follow-up
Implementation


1.	Assess the results of supervision implementation
2.	Follow up on the evaluation results of the scientific-based academic supervision and make improvements to the supervision.
1.	Understand the concepts, principles, basic theories, characteristics, and scientific steps in academic supervision
2.	Develop a scientific-based academic supervision plan with steps to learn toward goals.
3.	Guide teachers in preparing lesson plans, implementing the process, and following up on learning outcomes.

1.	Carry out scientific-based academic supervision with clear directions and steps and achieve the desired results.
2.	Analyze the results of academic supervision 
3.	Motivate teachers to utilize information technology to improve learning targets and objectives effectively and efficiently.
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Figure 1. The Supervision Model
Development involves creating supporting materials and resources, such as guidelines, instruments, and evaluation tools, and adapting data collection methods. The steps in this overall design were intended to ensure that an academic supervision management model was created that is structured, relevant, and leads to an expected rise in the standard of academic supervision.
1.1.3. Development 
The product produced from this development research is a scientific-based academic supervision management model that combines approaches and principles inspired by the ADDIE model (Analysis, Design, Development, Implementation, Evaluation) and uses the characteristics of Observing, Questioning, Experimenting, Associating, and Communicating (OQEAC) supervision. This concept aims to increase the efficiency and effectiveness of academic supervision in the context of education.
Observing: In the observing process, the supervisor will watch teachers or other academic staff members engage in various learning activities. This observation aims to develop a thorough grasp of current teaching methods. 
Questioning: The supervisor will probe the instructor or academic staff to learn more about their comprehension of the course topics, teaching methods, and students' understanding. These inquiries are intended to encourage consideration and ongoing learning. 
Experimenting: Teachers or academic staff are encouraged to experiment with different cutting-edge learning strategies or approaches by their supervisors. Supervisors and teachers can collaborate to attempt new approaches, test theories, and assess their effects on student learning outcomes. 
Associating: Supervisors will help academic staff or teachers connect theory and practice. This is accomplished by broadening their knowledge and comprehension by reading specialized books, attending conferences, or talking to others. 
Communicating: Teachers, supervisors, and other teachers will be encouraged to work together and communicate openly. Sharing information, receiving constructive criticism, and exchanging ideas are all possible through effective communication, which can advance professional expertise and knowledge.
This academic supervision management model will include the stages of analysis, planning, development, implementation, and evaluation by fusing these aspects of supervision with the ADDIE model. With this strategy, academic supervision is well-founded, well-designed, developed as necessary, successfully executed, and systematically assessed to enhance teaching effectiveness and student learning outcomes.
1.1.4. Implementation 
The outcomes of each field trial show that each test subject's (one-to-one learner) responses demonstrated a very high level of acceptance, applicability, and efficacy of the academic supervision model's output. To improve the quality of the created model even further, the individual test participants (one-to-one learners) continue to offer notes in the form of recommendations and opinions. The large-scale trial outcomes demonstrated that all participants gave highly positive feedback, demonstrating the product's high degree of acceptance and utility. However, the test participants continued to offer notes in the form of recommendations and viewpoints to enhance the quality of the product. 
The field trial participants recommended that 1) the book's content be made more engaging, 2) the supervision procedures be made clearer and more specific, 3) the module's cover be tailored to the content, and 4) the paper size be changed from book paper size to A4 (module) size. The developer has revised and improved the module by adding the proposed components in response to the comments and judgments provided by the field trial participants.
.
1.1.5. Evaluation
The evaluation aims to determine the model's effectiveness, pinpoint its advantages and disadvantages, and lay the groundwork for future development and improvement. The feasibility test results by the material expert (Dr. Suyud Widodo, M.Pd) were 60. The results of the material expert assessment amounted to 52, then 52 divided by 60 and multiplied by 100, which is 86.6% in the good category. The material expert suggested paying attention to the sentence structure and links between sentences to match the applicable Indonesian language rules and continuing to make works in the form of books. The results of the expert assessment are displayed in Figure 2.


Figure 2. Material Expert Evaluation Results
The next evaluation is by academic supervision experts to obtain product feasibility on scientific-based academic supervision. The maximum number of scores is 55. The results of the material expert assessment amounted to 51, then 51 divided by 55 multiplied by 100%, resulting in 92.7% with an excellent category.
 The product of developing this academic supervision model is very good in terms of alignment between PK, material in objectives, accuracy of examples, material coverage, suitability of evaluation, suitability of material with supervision practices and fields of work based on the assessment of Dr. Darmadi, M.Pd. The results of the material expert assessment are illustrated in Figure 3.


Figure 3. Evaluation Results of Academic Supervision Experts
Evaluation by media experts is an attempt to determine the product feasibility of the scientific-based academic supervision module. The maximum score is 50. The results of the media expert's assessment were 45, then 45 divided by 50 multiplied by 100 is 90% with an excellent category. Suggestions for improvement given by experts were to pay attention to more representative and creative images, colors adjusted to the paper, and provide more specific examples. The results of the Media expert assessment can be seen in Figure 4.


Figure 4. Media Expert Evaluation Results
The material expert suggested 1) paying attention to the sentence structure because some paragraphs need improvement, 2) reviewing the links between sentences, and 3) improving following applicable Indonesian language rules. Improvements have been made based on suggestions from the Media Expert and have been approved.
The supervision expert suggested 1) improving the attractiveness of the supervision material and 2) revising the systematic presentation. Improvements have been made based on suggestions from supervision experts. Media experts suggested 1) improving the design of the representative cover design to make it more attractive, motivating, and make it easier for users to understand the content earlier, 2) improving the paper size on the printed module to make it more attractive and motivating, 3) improve the font that matches the paper. Improvements have been made based on suggestions from media experts. 
The development of a scientific-based academic supervision model is directed at improving the existing supervision model (scientific supervision model) to become a new and better model. The scientific-based academic supervision model is a representation of a form of product, process, and system that describes a coherent and integrated set of procedures used by an educational supervisor, namely the principal or supervisor, to improve learning carried out by teachers. 
3.2 Discussion 
Developing an academic supervision model is a systematic process to improve the quality of the supervision objectives to be achieved. Creating a scientific-based academic supervision model aims to improve existing academic supervision models. The development of the supervision model is based on the findings of problem identification through interviews, questionnaires, observations, documentation, and preliminary research needs analysis on the experience of implemented programs, teachers' needs, and adaptation to the development of the progress of the world of education, particularly academic supervision so that it will be able to complement (improvement), maintain (maintenance), and enrich (enrichment) the supervision model following the expected goals expected. 
The research process for developing a scientific-based academic supervision model yielded three main outcomes. Firstly, a study was conducted on the planning of academic supervision. Secondly, a study was conducted on the implementation of academic supervision. Lastly, follow-up academic supervision was conducted. Product development has an impact on the proficiency of users, specifically education supervisors. The ability to supervise has increased, as evidenced by the trial's results. This is observed in supervision outcomes' planning, implementation, and follow-up. Supervisors in academia use scientific methods and trial results to improve their competence in education supervision. This is achieved through the development and implementation of an effective module.
The scientific approach used in scientific-based academic supervision in education offers notable benefits for the professional development of teachers and the enhancement of learning quality. This approach allows teachers to cultivate analytical and reflective thinking regarding their teaching methods (Ghanizadeh, 2016; Zahid, 2019). Teachers are encouraged to engage in observations, analyze data, and reflect deeply to identify the strengths and weaknesses in their teaching methods. Teachers can enhance the effectiveness of their instruction by implementing targeted and research-supported interventions (Hempenstall & Hempenstall, 2009; Yu & Liu, 2021).
Another benefit is the use of evidence-based methods to enhance academic supervision. Teachers utilize concrete evidence, such as test scores, classroom observations, and student portfolios, to understand student progress and the efficacy of instructional approaches. Teachers can use evidence to make informed decisions and develop practices based on factual information. The scientific approach also enhances teachers' professional development. Teachers engage in observation, data analysis, and developing corrective actions (Abramovich & Miedijensky, 2019; Morales & Action, 2016). Individuals play a significant role in recognizing their areas for growth. This sense of ownership over their learning process enhances their motivation to enhance the quality of their teaching (Ghafar, 2020; Gore, Rosser, & Gore, 2020; Karlberg & Bezzina, 2020).
Furthermore, this approach promotes collaboration and mutual learning between supervisors and teachers. Supervisors play a role in assisting teachers with data analysis, developing strategies for improvement, and exchanging effective teaching methods (Boso, van der Merwe, & Gross, 2021). In this collaborative learning setting, supervisors and teachers mutually support one another, enhance the exchange of knowledge and skills, and foster a culture that promotes professional development. The scientific approach is an effective framework for enhancing teacher professional development and improving the quality of learning in academic supervision (Gore et al., 2020). Teachers play a crucial role in enhancing learning outcomes by becoming education leaders. By employing effective teaching methods supported by research and evidence, teachers can significantly influence students' learning experiences.
The OQEAC approach is a scientific-based academic supervision model that offers several benefits for teacher professional development and enhancing learning quality. The Observing step allows supervisors to methodically observe teachers' teaching practices and assess their strengths and weaknesses (Pratiwi & Suratman, 2023). This is a solid foundation for offering helpful and precise feedback to teachers, allowing them to enhance specific aspects of their instruction. Supervisors will personally witness the interaction between teachers and students while they are learning (Nurlaili, Warman, & Raolah, 2021; Reed, Klutts, & Mattingly, 2019). Teachers will focus on their delivery of the subject matter, engage students through questioning, and offer feedback and support to address any difficulties in understanding. Supervisors will monitor both teacher-student interactions and the utilization of learning materials in the classroom. The materials used will be assessed to ensure they align with the curriculum and are effectively utilized by teachers to support learning.
Observing is the basis for supervisors to provide constructive feedback to teachers (Buchanan, 2020; Muthanna & Alduais, 2021). Supervisors can effectively identify the strengths and weaknesses in teachers' teaching practices through careful observation. This enables them to offer appropriate support and guidance to enhance the quality of teaching and learning in the classroom. Observation allows for a firsthand understanding of the teaching methods employed by educators and their interactions with students within the classroom setting. Supervisors can comprehensively understand teachers' teaching strategies, approaches, and styles through this method (Mamo, Bekele, & Daksa, 2019; O’Hara, Bookmyer, Pritchard, & Martin, 2020). Teachers can make quick and effective improvements by receiving immediate and specific feedback through observations (Watts & Lawson, 2009). This facilitates accelerated professional growth. Observations offer valuable feedback that supports the professional growth of teachers and enhances the overall standard of teaching.
The Questioning step prompts teachers to self-reflect and explore alternative teaching methods. In-depth questions serve several purposes for teachers. Firstly, they assist teachers in explaining their selection of teaching methods. Secondly, they contribute to a deeper comprehension of the learning process. Lastly, they promote analytical thinking among students (Nurlaili et al., 2021; Reed et al., 2019). During this stage, supervisors ask questions to encourage teachers to engage in critical thinking and analyze the effects of their decisions in the teaching process. Supervisors assist teachers in engaging in structured and comprehensive self-reflection by posing detailed and pertinent questions (Haatainen & Aksela, 2021; Thessin, 2019). The process of reflection assists teachers in gaining a deeper understanding of the strengths and weaknesses in their teaching methods. This, in turn, creates opportunities for them to make improvements and enhancements.
Furthermore, questioning can be a valuable means of fostering a positive rapport between supervisors and teachers. The supervisor demonstrates interest and concern for the teacher's teaching by using questioning to communicate. This approach fosters an open and supportive environment during supervision (Buchanan, 2020; Watts & Lawson, 2009). In the OQEAC approach, the Questioning step allows supervisors to engage in effective dialogue with teachers, promote deep reflection and analysis, and foster strong collaboration. Academic supervision becomes more meaningful and contributes more effectively to enhancing the quality of teaching and learning in schools.
During the Experimenting phase, educators are motivated to explore novel methodologies and diverse instructional techniques. This study allows teachers to discover more efficient and creative teaching methods (Santenna, Kumar, Balakrishnan, Jhaj, & Ahmed, 2019; Yong et al., 2020). The Experimenting step in the OQEAC approach to academic supervision allows teachers to explore new approaches and innovative learning strategies, leading to advancements in classroom teaching practices. By conducting experiments, educators can assess and compare the efficacy of various instructional approaches, thereby enhancing the overall efficiency and effectiveness of teaching. Experimentation promotes evidence-based decision-making in teaching practices by utilizing data and concrete evidence (Bolinger, Josefy, Stevenson, & Hitt, 2022; Uddin, Gutberlet, Ramezani, & Nasiruddin, 2020). Teachers can enhance their teaching skills and knowledge by engaging in experimentation, which ultimately improves their proficiency in delivering subject matter (Rusdiman AB, Paningkat Siburian, Saut Purba, & Osberth Sinaga, 2022; Saleh & Mutiani, 2021). Teachers' active involvement in the experimentation process fosters a sense of ownership and motivation to consistently enhance the quality of teaching. Experimentation in schools fosters an innovative learning environment by encouraging the collaborative exploration and implementation of new teaching methods. This approach cultivates a creative atmosphere focused on enhancing the quality of teaching and learning (McCall, 2022; Stoddard, Gillis, & Cohn, 2019; Zhang & Bray, 2020). 
Collaboration is an essential component of the Associating step in this model. It enables teachers to exchange experiences, learn from their colleagues' effective strategies, and receive support and guidance from supervisors (Indra et al., 2020; Sholeh, 2017). This collaboration fosters a work culture that encourages collaboration and enables teachers to actively drive change in the field of education. This collaboration fosters an environment of inclusivity and support for both parties involved. Teachers can openly discuss the difficulties encountered in the learning process and exchange their experiences and effective solutions (Indra et al., 2020). Supervisors and teachers engage in a collaborative learning process to enhance their understanding of effective teaching practices supported by evidence. This continuous improvement aims to enhance the quality of learning (Fitriani, 2019; Sholeh, 2017).
Furthermore, collaboration during the Associating step has advantages for teacher professional development (Rusmawati, 2013). Supervisors play a crucial role in offering valuable guidance and mentoring to teachers. They also assist in planning specific improvement strategies and provide support in overcoming any obstacles that may arise during the learning process. Teachers can benefit from the expertise and wisdom of supervisors to enhance their teaching and classroom management abilities. This collaboration fosters a cooperative and mutually beneficial environment, promoting ongoing professional development.
Lastly, the communicating step underscores the significance of efficient communication between supervisors and teachers. Effective communication fosters a positive reception of teacher feedback, promoting ongoing teaching enhancement (Rahayu, 2023; Zhang & Bray, 2020). Effective communication allows teachers to gain a clear understanding of the expectations and objectives of the supervision process. This understanding enables them to make ongoing improvements in their teaching practices. Open communication allows teachers to express their goals, difficulties, and learning requirements (Herlina, 2023). Supervisors can offer suitable guidance and support based on the specific needs of teachers.
Furthermore, the step of Communication fosters a conducive environment for collaboration among academic team members. Effective communication between supervisors and teachers is crucial for collaboratively identifying and implementing solutions to enhance the quality of learning (Rahayu, 2023; Zhang & Bray, 2020). Engaging in transparent and sincere conversations regarding the difficulties and possibilities in the realm of education motivates academic groups to pursue innovation and strive for ongoing enhancement (Tarlow, McCord, Nelon, & Bernhard, 2020). Effective communication is beneficial in resolving conflicts and fostering productive collaboration (Bradley et al., 2023; Herlina, 2023; Jill Channing, 2020; Tarlow et al., 2020). The Communicating step in the OQEAC approach has several benefits. It helps establish a working environment that promotes effective communication, collaboration, and continuous improvement in teaching practices. Open and honest communication is crucial in enhancing the effectiveness of academic supervision and improving the quality of learning in the school environment.
The OQEAC model fosters a supportive environment that enables teachers to enhance their expertise in delivering effective teaching by developing new skills and knowledge. Using the OQEAC approach in academic supervision fosters collaboration, empowers teachers as leaders in enhancing learning, and enhances the quality of teaching for students. The OQEAC model emphasizes the importance of effective communication in academic supervision. This model suggests that effective communication is the connecting element among all steps in academic supervision (Bradley et al., 2023; Herlina, 2023; Jill Channing, 2020; Tarlow et al., 2020). Effective communication that is open, honest, and based on evidence helps teachers to receive feedback positively (Herlina, 2023; Rahayu, 2023; Zhang & Bray, 2020). This enables teachers to experience significant professional development, enhancing their skills and knowledge to enhance the quality of education. In general, the scientific-based academic supervision model, which incorporates the OQEAC approach, offers significant advantages in enhancing the quality of learning and promoting the professional growth of teachers. This model fosters continuous improvement in education by integrating observation, thorough questioning, experimentation, collaboration, and effective communication.
Developing a scientific-based academic supervision model with the Observing, Questioning, Experimenting, Associating, and Communicating (OQEAC) approach provides a holistic and targeted approach that encourages teachers' professional development and improves the quality of learning. With interrelated steps like observation, questioning, experimentation, collaboration, and effective communication, this model provides advantages such as identifying teachers' strengths and weaknesses, stimulating analytical thinking, innovation in teaching practices, and collaboration that enriches knowledge. In addition, this model has positive impacts through continuous professional development, improved learning quality, teacher motivation and ownership, and the creating of a collaborative culture. Thus, the scientific-based OQEAC model provides an effective framework for improving the quality of education.
CONCLUSION 
The development of a scientific-based academic supervision model using the Observing, Questioning, Experimenting, Associating, and Communicating (OQEAC) approach has been found to have notable benefits in enhancing the achievement of supervision goals. The model includes observation, questioning, experimentation, collaboration, and communication steps designed to identify teachers' development needs and enhance their learning. The model also encourages teachers to engage in ongoing professional development, enables them to make evidence-based decisions, and fosters a collaborative working environment that enhances knowledge. The findings of this research indicate that the OQEAC model, which is based on scientific principles, can be suggested for enhancing the skills of education supervisors. It can improve the quality of teaching and learning within schools. Using the scientific approach in OQEAC-based academic supervision is an effective method for enhancing the quality of education and empowering teachers as leaders in educational improvement.
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