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ABSTRACT

	Aims: To examine the relationship between the teaching performance of secondary Mathematics teachers who graduated from the Davao Oriental State University Master of Science Teaching Mathematics (DORSU-MST-Math) program and the academic performance of their students.
Study design:  Descriptive-correlational quantitative research design.
Place and Duration of Study: DepEd Schools Division of Davao Oriental and DepEd Schools Division of Davao Oriental, between March and April 2025.
Methodology: Twenty-five DORSU-MST-Math graduate teachers in the DepEd Divisions of Davao Oriental and Mati City (Philippines) participated. For each teacher, 25 students were randomly selected (total N = 625), representing half of the smallest class size among participating teachers. Data were collected via two questionnaires: one in which students rated their teachers’ performance on four indicators (commitment, subject matter knowledge, teaching for independent learning, and management of learning), and another comprising standardized mathematics items from the TIMSS 2019 assessment.
Results: The results revealed that the teachers’ performance ratings were generally in the “Outstanding” range, and the students’ average TIMSS score (86.24) was classified as “Very Good.” Pearson correlation analysis yielded a weak positive association (r = 0.08) between teachers’ overall performance and students’ performance, which was not statistically significant (p = 0.085). This suggests that while high-quality teaching supports a positive learning environment, student achievement in mathematics is also influenced by other factors beyond teacher performance.
Conclusion: The findings underscore the need for holistic educational support for student learning and recommend further investigation of additional determinants of mathematics achievement.




1. INTRODUCTION 

Mathematical literacy is essential for daily life and the workforce, enabling individuals to adapt to a changing society by understanding mathematical concepts embedded in everyday information (Ojose, 2023). This skill fosters critical thinking and problem-solving abilities, which are key to personal development and societal progress (Agbata et al., 2024). Despite the recognized importance of mathematics, many students worldwide exhibit low achievement and lack interest in the subject (Muhammad, 2024). Mathematics is often considered one of the most challenging school subjects (Ali and Jameel, 2016). 
Education systems must address these challenges to equip future citizens with the skills and dispositions needed to respond to such issues (Ventista, 2023) and in relation to this issue, teachers play a crucial role in this process, serving as the primary facilitators of student learning (Ghunio, Niamatullah, & Shaikh, 2023). Teacher quality is widely recognized as a key factor influencing student performance (Guo et al., 2023) however, it remains unclear which specific teacher characteristics are most impactful for student achievement (Call, 2018). 
In response, many schools emphasize continuous professional development (CPD) for teachers as a strategy to improve student outcomes (Sarah & Musa, 2024). Effective CPD enhances teachers’ knowledge, skills, and competencies, empowering them to deliver high-quality instruction. In mathematics education, teachers need deep content knowledge, pedagogical expertise, enthusiasm for teaching, and strong subject knowledge, in particular, enables clear explanations and varied strategies, thereby supporting higher student engagement and thinking (Burrill, 2017). Qualifications such as advanced degrees, content expertise, and teaching experience are associated with better student outcomes. (Smith, 2019).
For example, continuing education programs often improve teachers’ competencies and align their practices with professional standards (Mohamed et al., 2024). Teacher qualifications such as level of education, math content expertise, teaching experience, and certification play an important role in student outcomes (Podolsky et al., 2019). Qualifications such as advanced degrees, content expertise, and teaching experience are associated with better student outcomes (Chachar, 2023). 
Continuous professional growth is essential, as it equips educators with innovative strategies that promote optimal learning outcomes (Nasution et al., 2024). However, research has produced mixed results  on whether teachers’ qualifications (such as holding an advanced degree) directly correlate with student achievement (Chang et al., 2020). 
With that, this study examines the relationship between teaching performance measured by specific indicators and students’ mathematics performance, in order to clarify how teacher quality may influence learning outcomes. 
The study on the teacher performance and students' performance in mathematics has several limitations that should be acknowledged:
The study focuses on mathematics teachers who graduated from the DORSU-MST-Math program and are currently teaching in public secondary schools within the Division of Davao Oriental and Mati City, along with their respective students. The evaluation of teaching performance is confined to four indicators namely: commitment, knowledge of subject matter, teaching for independent learning, and management of learning. Meanwhile, the assessment of students' performance is solely based on Trends in International Mathematics and Science Study (TIMSS) 2011 math assessment. The data collection focuses on a specific school year which are S.Y. 2024-2025 to ensure consistency and relevance of the findings. Specifically, this research aims to correlate the teaching performance of Master of Science Teaching (MST) Mathematics graduates of Davao Oriental State and their students’ performance in Mathematics. 
Of the total 65 graduates, only 25 were deemed valid participants for this study. The exclusion of the remaining 40 individuals was due to several factors: some were employed as non-teaching personnel, others did not specialize in mathematics instruction, and a portion were no longer residing in the country at the time of data collection. The researcher randomly selected 25 students from each participating teacher’s class. This approach ensured equal representation of students across all teacher groups. The sample size of 25 students per class was determined based on the class with the smallest enrollment, allowing for consistent sampling across all participating teachers. In total, the study included 625 student participants

1.1 Objectives 
This paper focuses on investigating the contribution of the Master of Science Teaching (MST) major in Mathematics program of Davao Oriental State University (DOrSU) in the efforts of its graduates currently teaching Mathematics in secondary public schools. Such teacher performance as to commitment, knowledge of subject matter, teaching for independent learning, and management of learning are under scrutiny. In this regard, it seeks to address the following objectives: 
1. To determine the level of teaching performance of Master of Science Teaching (MST) major in Mathematics graduates at Davao Oriental State University; 
2. To assess the level of students’ performance in Mathematics; and
3. To determine if there is a significant relationship between teaching 
		performance and students' performance in Mathematics. 

1.2 Conceptual Framework
The conceptual framework of this study, illustrated in Fig. 1, demonstrates the relationships among the key variables: teaching performance (independent variable), students’ performance (dependent variable) which was further broken down into four sub-indicators: relevance to commitment, knowledge of subject matter, teaching for independent learning, and management of learning.
Teaching Performance
Students’ Performance

· Trends in International Science and Mathematics Study (TIMSS)
· Relevance to Commitment
· Knowledge of Subject Matter
· Teaching for Independent Learning
· Management of Learning








Fig. 1: The schematic diagram showing the relationship between the independent and dependent variables of the study


2. material and methods 

2.1 Research Design 

A descriptive correlational design was employed to determine whether a relationship exists between teachers’ performance and their students’ performance. Such an approach is appropriate for addressing “what” and “how related” questions in educational research (Deckert and Wilson, 2023). In this study, teachers’ performance indicators (commitment, content knowledge, teaching for independent learning, and classroom management) were treated as the independent variable, and students’ mathematics scores were the dependent variable. By analyzing correlations, the study explored how variations in teacher performance might be associated with variations in student outcomes.

2.2 Research Instrument

There were two sets of questionnaires to be used in this study. These questionnaires and were adapted in this study. The questionnaire for independent variable which is teaching performance is patterned under four indicators which are relevance to commitment, knowledge of subject matter, teaching for independent learning, and management of learning. On the other hand, the questionnaire for dependent variable which is student performance was measured using the Mathematics Questionnaire from Trends in International Mathematics and Science Study (TIMSS) 2019. The Trends in International Mathematics and Science Study (TIMSS) assesses the knowledge and skills of approximately 250,000 students globally, facilitating international and national comparisons of educational curricula (Demir and Gelbal, 2023).
In the first questionnaires, the student respondents are asked to evaluate their teacher’s performance by putting a check mark in the box that correspond to the following anchors: five (5) Outstanding, four (4) Very Satisfactory, three (3) Satisfactory, two (2) Unsatisfactory, and one (1) Poor. In another questionnaire, they were given a multiple choice mathematical problems and is asked to choose the letter of the correct answer. The researchers modified the questionnaire to suit the study and was submitted to the panel of experts for validation.
2.2 Respondents of the Study

The participants were 25 secondary mathematics teachers who graduated from the DORSU-MST-Math program and were currently teaching in public schools within the DepEd Divisions of Davao Oriental and Mati City (March–April 2025). For each teacher, 25 students were randomly selected from their mathematics classes, resulting in a total of 625 student participants. The sample size was determined by taking half of the number of students in the smallest class among the participating teachers, ensuring an equal number of student respondents per teacher. All participants (teachers and students) participated voluntarily after giving informed consent.

Table 1. The distribution of respondents.
	Year Graduated
	Number of Graduates (N)
	Number of Valid Participants
	Number of Randomly Selected Students

	2003 - 2004
	4
	0
	0

	2005 - 2006
	7
	1
	25

	2007 - 2008
	7
	1
	25

	2009 – 2010
	6
	2
	50

	2011 – 2012
	4
	1
	25

	2013 - 2014
	3
	1
	25

	2015 - 2016
	4
	2
	50

	2017 – 2018
	2
	1
	25

	2019 - 2020
	15
	9
	225

	2021 – 2022
	9
	4
	100

	2023 - 2024
	4
	3
	75

	Total
	65
	25
	625




2.3 Data Gathering

Data were collected in March–April 2025. A list of DORSU-MST-Math graduates was obtained from the university registrar to identify eligible teacher participants. Permission to conduct the study was secured from  the DORSU Graduate School and the University Research Ethics Board. Letters requesting approval were sent to the Division Superintendents of Davao Oriental and Mati City and to the principals of the schools where the teachers taught. Parental consent was obtained for student respondents, as many were minors.
Questionnaires were administered online via Google Forms during school hours. Each selected student received the questionnaire links in the presence of a teacher. Teachers were not present when students completed their questionnaires to ensure independent responses. After data collection, responses were checked for completeness. Any missing or inconsistent data were addressed (through follow-up with respondents or by listwise deletion) before analysis. 

2.4 Statistical Analysis

Data were exported to statistical software for analysis. Descriptive statistics (means and standard deviations) were calculated for each teaching performance indicator and for the students’ TIMSS scores. The overall mean rating for teaching performance was computed by averaging all item scores for each teacher. The overall student performance mean was each student’s TIMSS score (on a 100-point scale). Pearson’s correlation coefficient (r) was used to examine the relationship between the teachers’ overall performance mean and their students’ performance mean. The significance level was set at α = 0.05. A correlation table was prepared showing the r-value, p-value, and interpretation of significance. 
2.4.1 Mean. In statistics for research, the mean is a fundamental measure of central tendency that summarizes the overall trend of a dataset. It is calculated by dividing the sum of all data points by the total number of observations (Smith, 2020). This tool was used to answer the main purpose of the study, statement of the problem 1, statement of the problem 2.
2.4.1 Pearson r
 It is the linear correlation between two variables. This statistical tool was used to determine if there is a significant relationship between professional development and teaching efficacy. In this study, this tool was used to measure the significant relationship between the level of teaching performance of DOrSU-MST-Math Gradutaes and the level of students’ performance.
Computed r				Descriptive Interpretation
+/- 1.00			     	Perfect Correlation
Between +/- 0.75-+/-0.99		High Correlation
Between +/- 0.51-+/-0.74		Moderately High Correlation
Between +/- 0.31-+/-0.50		Moderately Low Correlation 
Between +/- 0.01-+/-0.30		Low Correlation
0 					No Correlation

2.4.2 Standard Deviation
It is a statistical tool used to measure the extent of variability or dispersion within a set of data. It reflects how much the individual data points deviate from the overall mean of the dataset.

3. results and discussion

3.1 The Level of Teaching Performance in Terms of Commitment

The level of mathematical mindset of the students is presented in Table 2. The results presents the item means for the Commitment dimension. The overall mean teaching performance score for commitment was 4.33 (on a 5-point scale), classified as Outstanding. This indicates that, on average, the teachers were perceived as highly committed to their role. For example, most items (4 out of 5) had mean scores ≥ 4.30 (Outstanding), with only one item rated Very Satisfactory (mean = 4.03). The high level of commitment suggests that the teachers are enthusiastic and dedicated to student learning. This finding aligns with previous research showing that advanced teacher education tends to strengthen professional commitment (e.g. graduate programs often reinforce alignment with professional standards) (Gepila, 2020).
3.2 The Level of Teaching Performance in Terms of Knowledge of Subject Matter
The level of mathematical mindset of the students is presented in Table 3. It summarizes the Subject Matter Knowledge dimension. Teachers’ mean rating for subject knowledge was 4.31 (Outstanding). This reflects that the DORSU-MST-Math graduates generally possess a deep and comprehensive understanding of mathematics. High subject matter knowledge is critical for effective teaching; it enables teachers to explain concepts clearly, answer students’ questions accurately, and design rigorous learning experiences. These findings are consistent with Su (2023), who reported that graduate-level teacher education programs significantly strengthen teachers’ content expertise and instructional confidence. Moreover, strong content knowledge supports the development of students’ critical thinking and problem-solving skills in mathematics (Cherry, 2023). Thus, the outstanding rating in this area suggests that the graduates are well-prepared to provide high-quality mathematics instruction. 
3.3 The Level of Teaching Performance in Terms of Teaching for Independent Learning
The level of mathematical mindset of the students is presented in Table 4.  All item means for this dimension ranged from 4.34 to 4.38, with an overall mean of 4.37 (Outstanding). This indicates that teachers were highly effective in promoting independent learning skills among students. In other words, the teachers were perceived as encouraging critical thinking, self-directed study habits, and autonomous learning strategies. The consistently high ratings (Outstanding across all items) demonstrate a strong focus on fostering student autonomy. This outcome is supported by educational literature emphasizing that teacher education and active pedagogical strategies (such as project-based learning and metacognitive instruction) enhance students’ independent learning and engagement (Cherry, 2023) . The results suggest that these teachers create classroom environments that empower students to take charge of their own learning. 
3.4 The Level of Teaching Performance in terms of Teaching for Management of Learning
The level of mathematical mindset of the students is presented in Table 5. The overall mean for this dimension was 4.37 (Outstanding). Four of the five items (item numbers 1, 2, 4, and 5) had means between 4.27 and 4.37 (Outstanding), indicating strong skills in classroom management and instructional organization. Only one item number 3 had a slightly lower mean of 4.12 (Very Satisfactory). These findings suggest that the teachers are generally adept at creating well-structured lessons, managing classroom behavior, and maintaining a productive learning environment. This is consistent with studies showing that advanced training and experience can improve teachers’ classroom management strategies. For example, Galache (2023) found that teachers with advanced degrees often exhibit enhanced classroom management skills, leading to better student engagement 16 . Similarly, Guskey and Yoon (2023) reported that participation in high- quality professional development can lead to ongoing improvements in teachers’ instructional practices, including effective management techniques.
3.5 The level of students’ performance taught by teachers who graduated from the DOrSU-MST-Math program.
The level of mathematical mindset of the students is presented in Table 6. DORSU-MST-Math graduates’ students achieved an average TIMSS score of 86.24, classified as “Very Good.” This indicates a high level of student achievement in mathematics. The “Very Good” classification means that, on average, these students met or exceeded the standard expectations on the international assessment. This finding suggests that the students of these teachers generally performed well in mathematics during the study period.
3.6 Descriptive Statistics 
The level of mathematical mindset of the students is presented in Table 7. Teaching performance was summarized by the four indicators (commitment, subject knowledge, independent learning, management) and the overall mean for each teacher. Students’ performance is given as the mean TIMSS score per teacher’s class. The descriptive data show that all four teaching performance indicators had high average ratings (between 4.31 and 4.37). Among the indicators, Teaching for Independent Learning had the highest mean (4.37), indicating that this was the strongest area of performance among the teachers. Overall, the teachers’ performance variables were rated from Very Satisfactory to Outstanding, with none in the lower categories. This underscores that these MST graduates consistently perform at a high level across multiple dimensions of teaching quality. The descriptive statistics for student performance (mean score = 86.24) likewise show that students are performing at a high level in mathematics.
3.7 The Relationship between Teaching Performance and Students' Performance
Table 8 shows the Pearson correlation results between teachers’ performance and students’ performance. The overall mean teaching performance (across all indicators) had a mean of 4.32 (Very Satisfactory), and the students’ mean TIMSS score was 86.24 (Very Good). The calculated Pearson correlation coefficient was r = 0.07, with p = 0.085. Because p > 0.05, the correlation is not statistically significant. Therefore, the null hypothesis (that there is no relationship) was not rejected. In practical terms, this means that we did not find evidence of a significant linear association between the teachers’ overall performance and their students’ mathematics scores in this sample.
While both sets of means are high, the very low correlation suggests that higher teacher performance scores did not reliably correspond to higher student performance scores. In other words, even the teachers rated as most outstanding did not necessarily have students with higher TIMSS scores than those rated just very satisfactory. This result is consistent with previous research noting the complexity of factors affecting student achievement. Likewise, Inot et al. (2024) reported that teacher learning management strategies did not definitively predict Grade 8 students’ math performance in a post-pandemic context. Other studies have highlighted that factors such as the teacher-student relationship or student self-efficacy may have larger effects than teachers’ own qualifications or management style (Appiah et al., 2022). 
These findings collectively suggest that while high teacher performance creates a positive learning environment, student performance in mathematics is influenced by multiple factors. These may include students’ prior knowledge, motivation, home support, socio-economic status, curriculum differences, and other classroom variables. The lack of a strong correlation implies that excellence in teaching is a necessary but not sufficient condition for outstanding student results.

Table 2. The Level of Teaching Performance in Terms of Commitment
	Item
	Mean
	SD
	Descriptive Equivalent

	1
	4.30
	0.92
	Outstanding

	2
	4.47
	0.86
	Outstanding

	3
	4.45
	0.85
	Outstanding

	4
	4.03
	1.17
	Very Satisfactory

	5
	4.39
	0.86
	Outstanding

	Overall
	4.33
	0.75
	Outstanding


n =107
Table 3. The Level of Teaching Performance in Terms of Knowledge of Subject Matter
	Items
	Mean
	SD
	Descriptive Equivalent

	1
	4.37
	0.94
	Outstanding

	2
	4.41
	0.89
	Outstanding

	3
	4.29
	0.89
	Outstanding

	4
	4.14
	0.98
	Very Satisfactory

	5
	4.34
	0.90
	Outstanding

	Overall
	4.31
	0.78
	Outstanding


n =107

Table 4. The Level of Teaching Performance in Terms of Teaching for Independent Learning
	Items
	Mean
	SD
	Descriptive Equivalent

	1
	4.38
	0.93
	Outstanding

	2
	4.36
	0.90
	Outstanding

	3
	4.34
	0.88
	Outstanding

	4
	4.34
	0.91
	Very Satisfactory

	5
	4.34
	0.89
	Outstanding

	Overall
	4.37
	0.78
	Outstanding


n =107
Table 5. The Level of Teaching Performance in Terms of Management of Learning
	Items
	Mean
	SD
	Descriptive Equivalent

	1
	4.37
	0.93
	Outstanding

	2
	4.28
	0.95
	Outstanding

	3
	4.12
	1.09
	Outstanding

	4
	4.27
	0.92
	Very Satisfactory

	5
	4.29
	0.91
	Outstanding

	Overall
	4.27
	0.81
	Outstanding


n =107

Table 6. The level of students’ performance taught by teachers who graduated from the DOrSU-MST-Math program.
	
	
	

	Variable
	AWM
	SD
	Descriptive Equivalent

	Students' Perofrmance
	86.24
	14.76
	 


n =107

Table 7. Descriptive Table
	Variables
	N
	Mean
	Descriptive Level

	1. Teaching Performance

1.1 Commitment 
1.2 Knowledge of Subject Matter

1.3 Teaching for Independent Learning

1.4 Management of Learning

Overall
2. Students’ Performance 

2.1 TIMSS
	
625



625
	

4.33

4.31


4.37


4.27


4.32



86.24
	

Outstanding

Outstanding


Outstanding


Outstanding


Outstanding



Very Good



Table 8. The Relationship between Teaching Performance and Students' Performance
	Variables
	Mean
	n
	r-value
	p-value

	Teaching Performance
	4.32
	625
	.07
	.09

	Students' Performance
	86.24
	
	
	



4. Conclusion and recommendation

4.1 Conclusion 

In conclusion, while the study affirms the presence of high teaching performance among DOrSU-MST Mathematics graduates, the lack of a significant correlation with student achievement highlights the complexity of educational outcomes, emphasizing the necessity for holistic strategies that integrate classroom excellence with broader support systems to foster sustained student success. These may include learner motivation, socio-economic status, home support, and access to educational resources. As recent studies emphasize, student achievement is a multifaceted outcome shaped by both classroom and non-classroom variables (García-Cabot et al., 2020). Therefore, improving student outcomes requires a comprehensive strategy that includes teacher development, curriculum support, and broader contextual considerations (Kraft & Hill, 2021).

4.2 Recommendation

Based on these findings, we recommend the following actions:
Given that student achievement is influenced by various factors beyond teaching performance of DOrSU-MST-Math graduates to have a significant impact to their students’ performance, the Department of Education may expand differentiated professional development for teachers. This includes regular workshops and training in instructional strategies that address diverse learners’ needs and foster independent learning. For example, training on data- driven instruction, formative assessment, and integrating technology could help teachers better support all students. DepEd may also establish monitoring and feedback systems (e.g., classroom observations, student surveys) to assess the effectiveness of these programs and guide continuous improvement.
To ensure the continued quality and relevance of the MST-Math program, DORSU (MST-Math program coordinators) may conduct periodic curriculum reviews (e.g., every 2–3 years) that involve faculty, industry experts, and alumni. The MST-Math curriculum may be updated to incorporate current best practices in mathematics education, emerging content knowledge, and modern teaching methodologies. Encouraging MST students and alumni to engage in research projects on teaching innovation could also help the program stay responsive to classroom needs.
Teachers may engage in ongoing professional learning focused on student-centered and differentiated instruction. They can adopt reflective practices (such as analyzing student assessment data and peer observations) to continuously refine their teaching. Collaborating in professional learning communities can help teachers share strategies for supporting struggling students and enriching advanced learners.
Students may be guided to take responsibility for their learning. They can be encouraged to develop effective study habits, time management, and self-assessment skills. Providing students with additional resources (online practice tools, supplementary modules, tutoring) can help them master mathematical concepts. Cultivating a growth mindset in students may also enhance their engagement and resilience in learning mathematics.
Acknowledgments

We sincerely thank all those who contributed to the successful completion of this study. Special appreciation is extended to the anonymous reviewers for their valuable insights, which significantly enhanced the quality of our work. We are also deeply grateful to the thesis panel members for their guidance and unwavering support, which played a vital role in shaping and refining this research.

Competing interests

Authors have declared that no competing interests exist.

CONSENT 
Parental consent forms were secured since the respondents were minors, and informed consent forms were obtained to ensure respondents’ understanding and voluntary participation. 

ETHICAL APPROVAL 
An endorsement letter from the Graduate School Dean and ethical clearance from the University Research Ethics Board were secured, followed by a request for approval from the two Schools Division Superintendents to conduct the study in the research locale. 

Disclaimer (Artificial intelligence)
Option 1: 
Author(s) hereby declare that NO generative AI technologies such as Large Language Models (ChatGPT, COPILOT, etc.) and text-to-image generators have been used during the writing or editing of this manuscript. 
Option 2: 
Author(s) hereby declare that generative AI technologies such as Large Language Models, etc. have been used during the writing or editing of manuscripts. This explanation will include the name, version, model, and source of the generative AI technology and as well as all input prompts provided to the generative AI technology
Details of the AI usage are given below:
1.
2.
3.
[bookmark: _GoBack]

References

Ojose, B. (2023). Mathematics literacy: are we able to put the mathematics we learn into everyday use?. Journal of mathematics education, 4(1).
Agbata, B.C., William, Obeng–Denteh., P.A., Kwabi., Sunita, Anne, Abraham., S.O., Okpako., S.S., Arivi., Fred, Asante-Mensa., Gyamfi, W.K, Adu. (2024). Everyday uses of mathematics and the roles of a mathematics teacher. Science World Journal, 19(3):819-827. doi: 10.4314/swj.v19i3.29
Muhammad A., Maskur, Musa. (2024). rofesionalitas Guru dalam Meningkatkan Prestasi Belajar Siswa (Study Kasus di Pondok Pesantren Ash-Shidiqiyah). Journal on Education, 6(4):21866-21874. doi: 10.31004/joe.v6i4.6371
Ali, B., Jameel A..(2016) Adding all up: Mathematical Learning Difficulties Around the World.  311-325. doi: 10.1007/978-3-319-97148-3_20
Ventista, E. (2020). Do Advanced Degrees Matter? A Multiphase Mixed-Methods Study to Examine Teachers’ Obtainment of Advanced Degrees andthe Impact on Student and School Growth, doi: 10.20429/ger.2020.170105 63
Ghunio, A., Niamatullah, N., & Shaikh, N. (2023). The Influence of Continuing Professional Development (CPD) on the Teaching Approaches of Secondary School Teachers in District Sukkur, Sindh, Pakistan. Pakistan Languages and Humanities Review, 7(2), 730-739. 
Podolsky, A. (2019). Does teaching experience increase teacher effectiveness? A review of US research. ISSN: 2056-9548
Chachar, M. A., Chachar, N. A., & Baloch, F. A. (2023). Impact of Continuing Professional Development (CPD) program on secondary school teachers. Voyage Journal of Educational Studies, 2(1), 1–11. https://vjes.voyageams.com/index.php/vjes/article/view/83
Nasution. , Kurnia, Satri, Dwi, R., Madhakomala., Rugaiyah, Rugaiyah., Antoine, Dany. (2024). Professional Development Effective From a Teacher Performance Perspective (Study of Literature in Various Countries). Al Fikrah : Jurnal Manajemen Pendidikan, 12(1):64-64. doi: 10.31958/jaf.v12i1.8737
Chang M., Abellán I. Wright J., Kim J. & Gaines R. (2020)Do Advanced Degrees Matter? A Multiphase Mixed-Methods Study to Examine Teachers’ Obtainment of Advanced Degrees andthe Impact on Student and School Growth, doi: 10.20429/ger.2020.170105 63
Deckert. Jennifer, L., Wilson, Margaret. (2023). Descriptive Research Methods.  153-165. doi: 10.5744/florida/9780813069548.003.0011
Demir., Selahattin, Gelbal. (2023). TIMSS 2015 Fen Duyuşsal Özelliklerinin Cinsiyet ve Bölgelere Göre İncelenmesi.   doi: 10.14686/buefad.1104446
Gepila Jr., E. C. (2020). Assessing teachers using Philippine standards for teachers. Universal Journal of Educational Research, 8(3), 739–746. https://doi.org/10.13189/ujer.2020.080302
Su, J. (2023). Perceived effectiveness of teacher education programs on the professional competencies of beginning teachers. International Journal of Teacher Education and Professional Development, 6(1). https://doi.org/10.4018/IJTEPD.326761 
Cherry, K. (2023). Bloom’s taxonomy and how it applies to learning. Verywell Mind. https://www.verywellmind.com/blooms-taxonomy-and-learning-7548280
García-Cabot, A., de-Marcos, L., & García-López, E. (2020). Learning analytics to identify dropout factors of Computer Science studies through Bayesian networks. Behaviour & Information Technology, 39(6), 646–663. https://doi.org/10.1080/0144929X.2019.1578726
Galache, D. M. (2023). Teachers’ Professional Development, Classroom Management Strategies, and Performanceo. doi: ioer-imrj
Guskey, T. R., & Yoon, K. S. (2023). The impact of professional development on teachers' classroom practices. Journal of Educational Research, 115(1), 34-42.)
Appiah, J. B., Korkor, S., Arthur, Y. D., & Obeng, B. A. (2022). Mathematics achievement in high schools: The role of the teacher-student relationship, students’ self-efficacy, and students’ perception of mathematics. International Electronic Journal of Mathematics Education, 17(3).  IEJME
Kraft, M. A., & Hill, H. C. (2021). Developing Ambitious Mathematics Instruction through Real-Time Coaching. Educational Evaluation and Policy Analysis, 43(3), 353–378.

APPENDIX


