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Research on Mathematics Teachers' Beliefs

[bookmark: _GoBack]Abstract: Against the backdrop of ongoing educational reforms, the beliefs of mathematics teachers, as a crucial factor in educational practice, have a profound impact on teaching behaviors and students' mathematical learning outcomes. Although many scholars have conducted research in this area, there is currently no literature that provides a comprehensive summary and analysis. This paper employs a literature review method to examine and organize relevant literature on mathematics teachers' beliefs and draws the following conclusions: (1) Presently, research on mathematics teachers' beliefs mainly encompasses multiple dimensions, including beliefs about the nature of mathematics, beliefs about mathematics teaching, beliefs about students' mathematics learning, beliefs about the teacher's role, and beliefs about students' abilities. (2) Current research on mathematics teachers' beliefs reveals their diversity, indicating significant differences in teachers' views on the nature of mathematics, teaching methods, and students' learning abilities. These differences influence their teaching practices and students' learning outcomes. (3) However, the limitations of current research methods are quite evident, lacking direct observation of teachers' actual teaching behaviors, and most studies focus on short-term changes in teachers' beliefs, with a lack of long-term tracking research on teachers' beliefs.
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1. INTRODUCTION
Beliefs are relatively stable subjective psychological structures that individuals value, and can be inferred from the consistency between an individual's behavior and verbal expressions (Pajares, 1992). Mathematics teachers' beliefs are relatively stable subjective psychological structures constructed by mathematics teachers based on their educational experience and cognitive understanding, forming judgments about the importance and significance of mathematics and related educational matters. These beliefs can be categorized into multiple dimensions, such as beliefs about the nature of mathematics, beliefs about mathematics teaching, and beliefs about the teacher's role. Beliefs not only affect teachers' teaching behaviors and decision-making but also have a profound impact on students' mathematics learning. With the advancement of educational reforms and the continuous updating of teaching concepts, research on mathematics teachers' beliefs has gradually garnered attention. To date, there are numerous studies on mathematics teachers' beliefs, but a systematic organization and summary of these studies are still lacking. Therefore, this paper aims to review and organize the current research status on mathematics teachers' beliefs, systematically analyze the research situation, summarize existing studies, and provide scientific strategic references for improving the quality of mathematics teaching. More importantly, by identifying the shortcomings and gaps in current research, this paper aims to encourage further in-depth studies.
The research questions of this paper are: What is the current research status of "mathematics teachers' beliefs"? Specifically, this includes the following two aspects: 
(1) What aspects of "mathematics teachers' beliefs" have scholars studied? 
(2) What research results have scholars provided for each aspect?
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2.1 Data Sources
This paper selects literature from the Web of Science Core Collection database as the source of information. The Web of Science Core Collection is one of the world's most influential multidisciplinary academic literature abstract and indexing databases, widely used in scientific research, academic evaluation, and bibliometric analysis. The database includes over 21,000 authoritative and high-impact academic journals, more than 200,000 conference proceedings, and abstracts of over 120,000 scientific and technological books, covering fields such as natural sciences, engineering technology, biomedicine, social sciences, arts, and humanities. Choosing the Web of Science Core Collection as the source of literature ensures the comprehensiveness, authority, and reliability of the research, providing a solid theoretical foundation and rich data support for this study.
2.2 Data Collection
To avoid missing any literature and to ensure the comprehensiveness of the research, a combination of keywords "Beliefs" and "Mathematics Teachers" was used for data retrieval. This combination provides comprehensive coverage of literature resources related to mathematics teachers' beliefs. After screening, 28 articles that met the research criteria were finally determined, covering aspects such as mathematics teachers' beliefs about the nature of mathematics, beliefs about mathematics teaching, beliefs about students' mathematics learning, and beliefs about the teacher's role.
2.3 Data Organization
In the data organization stage, this paper employs the method of carefully reading the literature to record and summarize the key information of each article in detail, such as beliefs about mathematics teaching, classroom management beliefs, and views on teaching objectives. Through note-taking, the content involved in the literature on mathematics teachers' beliefs is systematically organized. Based on this, the achievements and shortcomings in the literature are further analyzed and summarized, providing strong support for subsequent research analysis and strategy recommendations.
3. Research Methods
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The content analysis method is a research method that systematically categorizes, codes, and analyzes the content of literature to extract key information. First, the viewpoints in the literature are classified and organized into systematic notes. Then, through coding, these pieces of information are further refined to facilitate subsequent analysis and summary. This method helps to systematically organize the information in the literature and provides strong support for subsequent research and analysis.
3.2 Comparative Research Method
The comparative research method identifies differences and commonalities among studies by comparing their similarities and differences. In the literature review process, this paper conducted a detailed comparative analysis of the 28 selected articles. First, representative research articles were chosen, and dimensions for comparison were determined, such as beliefs about the nature of mathematics, beliefs about mathematics teaching, and beliefs about students' mathematics learning. Then, these dimensions were compared in detail to analyze the differences and connections among different studies. Through comparative research, this paper clearly presents the current research status of mathematics teachers' beliefs, summarizes existing theories, and identifies existing problems.
4. Results
A comprehensive review of current research on "mathematics teachers' beliefs" reveals that its content mainly focuses on multiple aspects, including beliefs about the nature of mathematics, beliefs about mathematics teaching, beliefs about students' mathematics learning, beliefs about the teacher's role, beliefs about students' abilities, and beliefs about assessment. Some scholars have also studied classroom management beliefs, views on teaching objectives, beliefs about students' abilities, and teachers' self-reported beliefs.
4.1 Beliefs about the Nature of Mathematics
4.1.1 Mathematics as Static Rules and Procedures
Helen Alfaro Víquez and Jorma Joutsenlahti argue that mathematics is a set of fixed rules and procedures, emphasizing memorization and repetition (Alfaro Víquez & Joutsenlahti, 2021). Jelena Radišić and Nils Buchholtz emphasize the formality and procedural nature of mathematics (Radišić et al., 2024). Yue Zhang, James Calleja, and Jenny Yang, among others, stress the rigor and procedural nature of mathematics (Zhang, Meng, & Liu, 2024) (Calleja, 2022) (Yang, Özbek, & Cho, 2023). Yosef Kasa, Solomon Areaya, and Mulugeta Woldemichael propose transmissionism, viewing mathematics as a set of established knowledge systems and standard procedures containing universal truths and rules that need to be conveyed to students (Kasa, Areaya, & Woldemichael, 2024). Qiaoping Zhang proposes instrumentalism, viewing mathematics as a collection of rules and procedures for solving mathematical problems, emphasizing its practicality and operability. Zhang also proposes Platonism, viewing mathematics as a static but unified knowledge system composed of interconnected structures and truths, emphasizing its logic and systematic nature (Zhang, 2022).
4.1.2 The Nature of Mathematics as Absolutism
Grace-Judith Vesga-Bravo and Zaida-Mabel Angel-Cuervo, among others, believe that mathematics is a static, unified knowledge system that is discovered rather than created, with absolute and unchangeable knowledge (Vesga-Bravo, Angel-Cuervo, & Chacón-Guerrero, 2022). Natthapoj Vincent Trakulphadetkrai argues that mathematical knowledge is fixed and unchanging, described as "eternal truths" (Trakulphadetkrai, 2022).
4.1.3 Mathematics as a Dynamic Inquiry Process
Helen Alfaro Víquez, Jelena Radišić, and Duyen Thi Nguyen, among others, argue that mathematics is a dynamic process requiring active exploration and discovery, emphasizing its creativity and applicability (Alfaro Víquez & Joutsenlahti, 2021) (Radišić et al., 2024) (Nguyen & Tran, 2023). Natthapoj Vincent Trakulphadetkrai proposes fallibilism, viewing mathematical knowledge as changeable and continuously developing (Trakulphadetkrai, 2022). Grace-Judith Vesga-Bravo, Zaida-Mabel Angel-Cuervo, and Gerardo-Antonio Chacón-Guerrero propose eclecticism, viewing mathematics as a human mental creation that is dynamic and constantly evolving, with fallible knowledge that can be developed through correction and improvement (Vesga-Bravo, Angel-Cuervo, & Chacón-Guerrero, 2022).
4.1.4 The Nature of Mathematics as Constructivism
Jenny Yang, Gülnur Özbek, and Seokhee Cho propose constructivist beliefs, viewing mathematics as a dynamic field based on constructivism, emphasizing the creation of meaning and problem-solving. This belief supports student-centered teaching methods, emphasizing students' active exploration and understanding (Yang, Özbek, & Cho, 2023). Yosef Kasa views mathematics as a creative field where teachers should act as facilitators to help students develop their own concepts and methods (Kasa, Areaya, & Woldemichael, 2024). Natthapoj Vincent Trakulphadetkrai argues that mathematical knowledge is socially constructed, invented by humans, and this process is ongoing (Trakulphadetkrai, 2022).
4.1.5 The Nature of Mathematics as Connectionism
Yosef Kasa views mathematics as a network of interconnected ideas constructed through discussion between teachers and students (Kasa, Areaya, & Woldemichael, 2024). James Calleja proposes connectionism, viewing mathematics content as a collection of interconnected topics and concepts, emphasizing students' methods and solution strategies. Through interaction with peers and teachers, students can notice and explore connections between their current work and previously learned mathematical concepts (Calleja, 2022). Natthapoj Vincent Trakulphadetkrai proposes connectionism, viewing mathematical knowledge as a network of interconnected concepts and skills (Trakulphadetkrai, 2022).
4.1.6 Other Beliefs
Qiaoping Zhang proposes problem-solving-oriented beliefs, viewing mathematics as a dynamic, problem-oriented, and expanding human inquiry field, emphasizing its creativity and exploratory nature (Zhang, 2022).
Ryoon‑Jin Song and Mi‑Kyung Ju argue that mathematics is not only a universal and transcendent discipline but also a cultural construct. The development of mathematics is closely related to cultural contexts, and different cultural groups have their unique mathematical practices (Song & Ju, 2025).
Natthapoj Vincent Trakulphadetkrai proposes isolationism, viewing mathematical knowledge as composed of unrelated facts, rules, and skills (Trakulphadetkrai, 2022).
James Calleja proposes discovery-oriented beliefs, viewing mathematics as a unified knowledge system where teachers typically act as facilitators, guiding students to notice and build connections as they discover concepts and methods (Calleja, 2022).
4.2 Beliefs about Mathematics Teaching
4.2.1 Transmission-Oriented Teaching Beliefs
Yehui Wang, Grace-Judith Vesga-Bravo, and Domenico Brunetto, among others, argue that teachers are transmitters of knowledge, with students relying on teachers' guidance and lectures for learning mathematics through listening and memorization. Teaching primarily depends on teachers' explanations and students' practice (Wang et al., 2022) (Vesga-Bravo, Angel-Cuervo, & Chacón-Guerrero, 2022) (Brunetto et al., 2022). Äli Leijen, Gabriella Pocalana, and Daniel Thurm, among others, argue that mathematics teaching is teacher-centered, emphasizing the dominant role of teachers and rule-based instruction. Some teachers believe that students should strictly follow teachers' explanations and rules to learn mathematics, and non-standard problem-solving methods may interfere with students' learning of correct procedures (Leijen et al., 2024) (Pocalana & Robutti, 2024) (Thurm & Barzel, 2022). Karen Skilling, Gabriel J. Stylianides, Domenico Brunetto, and Giulia Bernardi adopt a controlling teaching style, emphasizing the activation of knowledge, planning strategies, and execution and regulation strategies, but take a passive attitude towards students' self-reflection (Skilling & Stylianides, 2023) (Brunetto et al., 2022). Yosef Kasa proposes transmissionism, viewing teaching as constructing a linear curriculum for students, ensuring their understanding through verbal explanations and practice problems, and correcting students' misunderstandings (Kasa, Areaya, & Woldemichael, 2024). Jonas Weyers, Kassa Michael, and Paulina Hamukonda, among others, emphasize lecturing and practice, believing these methods to be more effective (Weyers et al., 2024) (Kassa Michael et al., 2023) (Hamukonda & Luneta, 2023). James Calleja proposes instrumentalism, where teachers dominate teaching and students passively receive knowledge. Teaching typically involves lecturing and practice, with students independently completing exercises and teachers correcting errors and misunderstandings (Calleja, 2022).
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Yehui Wang and Jonas Weyers, among others, argue that students learn mathematics through independent exploration and knowledge construction, with teachers acting as guides and facilitators. The teaching process emphasizes students' participation, interaction, and exploration, encouraging them to construct knowledge through problem-solving and discussions (Wang et al., 2022) (Weyers et al., 2024). Dandan Sun and Qiaoping Zhang encourage student exploration (Sun & Zhang, 2024). Duyen Thi Nguyen and Daniel Thurm, among others, advocate student-centered approaches, emphasizing students' active participation and knowledge construction. Teachers provide support and guidance to help students learn, viewing students as active participants in mathematics learning rather than mere passive receivers (Nguyen & Tran, 2023) (Thurm & Barzel, 2022). Karen Skilling, Gabriel J. Stylianides, and Domenico Brunetto tend to promote student autonomy, encouraging students to engage in planning, execution, regulation strategies, and self-reflection, and acknowledging the importance of emotional factors (Skilling & Stylianides, 2023) (Brunetto et al., 2022). Jelena Radišić, among others, emphasizes inquiry-based learning, group cooperation, and project-based learning, arguing that these methods better motivate students' interest and motivation (Radišić et al., 2024). Susan Swars Auslander, Gary E. Bingham, Carla L. Tanguay, and Debra S. Fuentes, among others, argue for cognitive-oriented teaching beliefs, favoring student-centered teaching methods that emphasize students' active construction in mathematics learning. This belief holds that mathematics teaching should promote students' mathematical thinking and understanding, rather than merely transmitting mathematical knowledge (Swars Auslander et al., 2024). Araya Piyakun and Songsak Phusee-Orn argue that teachers tend to adopt mastery-oriented teaching practices, focusing on students' independent learning and ability enhancement (Piyakun & Phusee-Orn, 2025). Duyen Thi Nguyen and Dung Tran argue that teachers shift from strictly following textbooks to adjusting teaching content and methods based on students' needs, becoming "transformers" of the curriculum. Teachers pay more attention to students' understanding when designing and implementing teaching methods, selecting and evaluating different teaching methods (Nguyen & Tran, 2023). Qiaoping Zhang proposes a student-centered approach focused on thinking, emphasizing students' exploration and thinking abilities (Zhang, 2022). James Calleja proposes discovery-oriented beliefs, where teachers create an environment for students to independently discover new knowledge, typically maintaining a distance to allow students to explore on their own. He also proposes connectionism, where teachers provide challenges and guidance to help students build connections between mathematical concepts. This teaching method is collaborative, involving the provision of extensive scaffolding and guidance to promote student learning (Calleja, 2022).
4.2.3 Other Beliefs about Mathematics Teaching
Yosef Kasa, Solomon Areaya, and Mulugeta Woldemichael propose connectionism, viewing teaching as a non-linear dialogue between teachers and students, exploring meanings and connections through verbal communication, and explicitly addressing potential misunderstandings (Kasa, Areaya, & Woldemichael, 2024).
Qiaoping Zhang argues that teaching activities should create challenges for students (Zhang, 2022), and Duyen Thi Nguyen and Dung Tran argue that cognitive conflicts should be created to promote students' thinking (Nguyen & Tran, 2023).
Kristin Schotte, Camilla Rjosk, Aileen Edele, Axinja Hachfeld, and Petra Stanat propose multicultural beliefs, egalitarian beliefs, and assimilationist beliefs. Multicultural beliefs view cultural diversity as positive and advocate its recognition and appreciation in teaching. Teachers believe that students' diverse cultural backgrounds can enrich teaching content and are willing to integrate students' cultural backgrounds into teaching. Egalitarian beliefs emphasize the similarities among students rather than differences. This belief holds that commonalities among students should be focused on, rather than emphasizing cultural differences. Assimilationist beliefs argue that immigrant students should adapt to the mainstream culture and abandon their own cultural backgrounds. Only through assimilation can immigrant students better integrate into society (Schotte et al., 2022).
Jonas Weyers and Johannes König argue that equal learning opportunities should be provided for all students, or that teaching methods should be adjusted based on students' backgrounds and needs (Weyers et al., 2024).
Karen Skilling and Gabriel J.Stylianides found that most teachers believe that activating knowledge and planning strategies are important. Teachers who endorse this belief tend to use these strategies to promote student autonomy. Some teachers also believe that supporting students' emotional needs can promote their intrinsic motivation. Some teachers prefer to use self-reflection and self-regulation strategies, believing that these strategies can help students assess their learning progress and the effectiveness of their strategies (Skilling & Stylianides, 2023).
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4.3.1 Learning as an Active Construction Process
Jelena Radišić, Corey Webel, and Paulina Hamukonda, among others, argue that students construct mathematical knowledge through active exploration, discussion, and practice, rather than passively receiving it (Radišić et al., 2024) (Webel et al., 2025) (Hamukonda & Luneta, 2023). Grace-Judith Vesga-Bravo et al. propose constructivism, viewing mathematics learning as an active process where students construct their understanding through interactions with teachers and peers, as well as solving practical problems. Learning is not just about memorization and repetition but involves understanding, application, and innovation (Vesga-Bravo, Angel-Cuervo, & Chacón-Guerrero, 2022). Yosef Kasa, Solomon Areaya, and Mulugeta Woldemichael believe that learning is an activity realized through practice, exploration, and reflection (Kasa, Areaya, & Woldemichael, 2024). James Calleja proposes discovery-oriented beliefs, where students actively construct knowledge through practice, exploration, and reflection, typically manifested as "independent activities," with students discovering new knowledge under the guidance of teachers (Calleja, 2022). Jenny Yang, Duyen Thi Nguyen, and Kassa Michael believe that students are knowledge constructors, learning mathematics through active exploration and discussion (Yang, Özbek, & Cho, 2023) (Nguyen & Tran, 2023) (Kassa Michael et al., 2023).
4.3.2 Learning as a Transmission Process
Yosef Kasa et al. propose transmissionism, viewing learning as an activity where individuals achieve proficiency through observation, imitation, and practice (Kasa, Areaya, & Woldemichael, 2024). James Calleja proposes instrumentalism, where students learn through memorization and imitation, typically manifested as "habit learning," with students passively receiving knowledge and mastering it through repetitive practice (Calleja, 2022). Grace-Judith Vesga-Bravo et al. argue that mathematics learning is mainly achieved through repetitive practice and memorization of rules, with students' task being to master the knowledge transmitted by teachers (Vesga-Bravo, Angel-Cuervo, & Chacón-Guerrero, 2022). Jenny Yang, Gülnur Özbek, and Duyen Thi Nguyen, among others, argue that students are knowledge recipients, learning mathematics primarily through lectures and practice (Yang, Özbek, & Cho, 2023) (Nguyen & Tran, 2023).
4.3.3 Other Beliefs about Students' Mathematics Learning
Qiaoping Zhang argues that learning requires understanding the problem-solving process, emphasizing students' comprehension of the problem-solving process rather than merely obtaining the correct answer. Learning also requires teacher guidance, as students need help from teachers to solve problems, with teachers providing appropriate support and guidance. Students need to learn mathematics through practice, mastering mathematical knowledge through extensive exercises rather than merely understanding concepts (Zhang, 2022).
Yosef Kasa, Solomon Areaya, and Mulugeta Woldemichael propose connectionism, viewing learning as an interactive activity where students challenge their thinking through discussion to achieve deeper understanding (Kasa, Areaya, & Woldemichael, 2024).
James Calleja proposes connectionism, where students build connections between knowledge through interaction with peers and teachers. Teachers provide timely support and guidance to promote students' understanding (Calleja, 2022).
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4.4.1 Teachers as Transmitters of Knowledge
Ryoon‑Jin Song, Mi‑Kyung Ju, Qiaoping Zhang, and Kassa Michael argue that the primary role of teachers is to impart knowledge to students, ensuring they master mathematical concepts and skills (Song & Ju, 2025) (Zhang, 2022) (Kassa Michael et al., 2023). Rangmei Li, Mustafa Cevikbas, and Gabriele Kaiser found in their study that some teachers believe they play a central role in knowledge transmission, eager to tell students how to solve problems with low expectations for students' abilities (Li, Cevikbas, & Kaiser, 2024). Qiaoping Zhang mentions "instrumentalist teachers" in his research, emphasizing students' mastery of mathematical rules and procedures, focusing on memorization and practice to improve students' problem-solving speed, enhance exam scores, strictly adhere to textbooks, emphasize key terms and core concepts, and use fewer analogies and examples (Zhang, 2022). James Calleja and Jenny Yang both argue that some teachers may prefer to act as knowledge transmitters, with students as knowledge recipients, emphasizing the application of rules and procedures (Calleja, 2022) (Yang, Özbek, & Cho, 2023).
4.4.2 Teachers as Facilitators and Promoters
Ryoon‑Jin Song, Mi‑Kyung Ju, and Kassa Michael argue that teachers should guide students' independent learning and knowledge construction, promoting their learning through questioning, discussion, and feedback (Song & Ju, 2025) (Kassa Michael et al., 2023). Rangmei Li, Mustafa Cevikbas, and Gabriele Kaiser believe that teachers, as promoters, encourage students to share ideas, support each other, guide students to a deeper understanding, and provide positive feedback (Li, Cevikbas, & Kaiser, 2024). Qiaoping Zhang mentions "problem-solving-oriented teachers" in his research, who encourage students to independently explore mathematical rules and learn mathematics through problem-solving. They develop students' thinking and problem-solving abilities, use real-life examples to design teaching, encourage students' active participation in class, and deepen understanding through mistakes and corrections (Zhang, 2022). James Calleja argues that teachers are activity facilitators and guides, with students as knowledge explorers and constructors (Calleja, 2022). Jenny Yang, Gülnur Özbek, and Seokhee Cho believe that teachers should be seen as facilitators of student learning, helping students develop critical thinking and problem-solving skills (Yang, Özbek, & Cho, 2023).
4.4.3 Other Beliefs about the Teacher's Role
Ryoon‑Jin Song and Mi‑Kyung Ju argue in their article that teachers are beginning to recognize their identities as cultural beings, reflecting on potential cultural biases unconsciously transmitted in teaching, and viewing themselves as active agents of school mathematics reform. They consider how to implement multicultural mathematics education in the classroom to promote fairness and inclusion (Song & Ju, 2025).
Rangmei Li, Mustafa Cevikbas, and Gabriele Kaiser mention in their article that teachers may hold beliefs about being controllers, tending to strictly manage teaching progress, adhere to preset teaching designs, and plan students' learning paths. They also mention teachers as observers, adjusting teaching strategies by monitoring students' cooperation and diagnosing their thinking (Li, Cevikbas, & Kaiser, 2024).
Qiaoping Zhang argues that teachers should focus on students' understanding of mathematical concepts, using spiral teaching methods to gradually deepen students' understanding. Teachers help students understand mathematical concepts and principles, not just solve problems. They present content step-by-step and use repetitive practice to enhance students' understanding of mathematical knowledge (Zhang, 2022).
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Paul Drijvers, Daniel Thurm, and Marja Van den Heuvel-Panhuizen, among others, argue that ongoing formative assessment can better understand students' learning progress and adjust teaching in a timely manner (Drijvers et al., 2021) (Van den Heuvel-Panhuizen et al., 2021). Jenny Yang, Gülnur Özbek, and Paulina Hamukonda, among others, found in their research that some teachers tend to focus on students' learning processes, emphasizing their participation and discussion (Yang, Özbek, & Cho, 2023) (Hamukonda & Luneta, 2023). Jelena Radišić points out that some teachers may pay more attention to students' learning processes and progress, believing that through continuous effort and correct learning methods, students can gradually improve their mathematical abilities (Radišić et al., 2024).
4.5.2 Summative Assessment
Jenny Yang et al. mention in their research that some teachers focus more on students' final grades, emphasizing the importance of correct answers (Yang, Özbek, & Cho, 2023) (Hamukonda & Luneta, 2023) (Van den Heuvel-Panhuizen et al., 2021). Jelena Radišić et al. found that some teachers believe that mathematical achievement is an important indicator of students' mathematical abilities, thus paying more attention to students' exam scores and homework performance (Radišić et al., 2024).
4.6 Other Beliefs
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Jenny Yang, Gülnur Özbek, and Seokhee Cho found in their research that some teachers use authoritative management methods, emphasizing rules and discipline, with students strictly following teachers' instructions. Other teachers use participatory management methods, encouraging students to participate in and invest in the creation of the learning environment, emphasizing students' autonomy and sense of responsibility (Yang, Özbek, & Cho, 2023).
4.6.2 Beliefs about Teaching Objectives
Some teachers focus on traditional exam-oriented goals, helping students achieve high scores in high-stakes exams, emphasizing symbolic operations and computational skills. Other teachers emphasize comprehensive mathematical literacy, focusing on students' conceptual understanding, reasoning abilities, problem-solving skills, and mathematical inquiry abilities (Nguyen & Tran, 2023).
Araya Piyakun and Songsak Phusee-Orn propose that mathematics learning values include achievement value, intrinsic value, and instrumental value. Achievement value means that teachers believe successfully completing mathematical tasks is important for students. Intrinsic value means that teachers highly value the enjoyment and interest in mathematics learning. Instrumental value means that teachers believe mathematical knowledge and skills are important for daily life and future careers (Piyakun & Phusee-Orn, 2025).
4.6.3 Beliefs about Students' Abilities
Some mathematics teachers believe that mathematical ability is developable, not fixed, and can be improved through learning and effort. Other mathematics teachers hold a more innate view, believing that mathematical ability is innate, with students either having it or not (Radišić et al., 2024) (Weyers et al., 2024).
Paulina Hamukonda and Kakoma Luneta argue that students have different learning abilities, recognizing the differences in students' learning abilities and the need to provide personalized learning support (Hamukonda & Luneta, 2023).
4.6.4 Teachers' Self-Reported Beliefs
Some teachers feel confident in teaching mathematics, not worrying about difficulties and challenges in the teaching process (Hamukonda & Luneta, 2023), having confidence in their mathematical abilities and performance (Webel et al., 2025), and experiencing enjoyment and satisfaction in teaching mathematics (Russo et al., 2025).
Some mathematics teachers may hold negative beliefs, such as believing that certain students cannot meet high academic standards, which may affect their teaching methods and students' performance (Yang, Özbek, & Cho, 2023), and experiencing tension and anxiety when teaching mathematics (Russo et al., 2025).
5. Results And Discussion
Through the analysis of literature on mathematics teachers' beliefs from the Web of Science Core Collection database, it is evident that current research on mathematics teachers' beliefs exhibits multidimensional and multi-perspective characteristics, covering multiple dimensions such as the nature of mathematics, mathematics teaching, students' mathematics learning, the teacher's role, assessment, and classroom management. Research on the nature of mathematics and mathematics teaching is relatively more extensive. However, most existing research focuses on the overall situation of mathematics teachers' beliefs, with few in-depth analyses of specific dimensions, and comparative research among different dimensions remains unexplored.
In the research on beliefs about the nature of mathematics, scholars mainly focus on static and dynamic beliefs, forming a variety of different views, such as mathematics as static rules and procedures, absolutism, constructivism, connectionism, etc. The beliefs that "mathematics is static rules and procedures" and "the nature of mathematics is absolutism" provide a clear framework for mathematics teaching, helping students build a stable cognitive structure in the learning process. However, these beliefs neglect the developmental and relative nature of mathematical knowledge. This may lead to an overemphasis on memorization and mechanical practice in teaching, lacking in-depth understanding of the nature of mathematics and the cultivation of innovative abilities. The beliefs that "mathematics is a dynamic inquiry process," "the nature of mathematics is constructivism," and "the nature of mathematics is connectionism" are in line with modern educational concepts and can better meet students' individual differences and learning needs, promoting students' in-depth understanding and long-term memory of mathematical knowledge, and forming a complete knowledge system. However, these beliefs place higher demands on teachers' teaching abilities, as teachers need to be capable of guiding students in inquiry and flexibly addressing various problems students encounter during the inquiry process.
In the research on beliefs about mathematics teaching, transmission-oriented teaching beliefs and constructivist teaching beliefs are the main focuses. Transmission-oriented teaching beliefs emphasize the dominant role of teachers, who can quickly transmit knowledge to students through lectures and practice. This method is effective in the transmission of basic knowledge and is suitable for large-scale teaching scenarios. Teachers can organize teaching activities around preset teaching objectives, ensuring the systematicness and completeness of teaching content. However, this belief views students as passive receivers of knowledge, neglecting their initiative and creativity, leading to a lack of in-depth understanding and application abilities in students, and failing to meet students' individualized learning needs. Constructivist teaching beliefs emphasize students' independent exploration and knowledge construction, which can stimulate students' initiative and creativity. They focus on students' participation and interaction, allowing students to deeply understand and internalize mathematical knowledge through exploration and discussion. This teaching belief supports student-centered teaching methods, better meeting students' individualized learning needs. However, this belief may lead to slower teaching progress, making it difficult to complete teaching tasks within limited time. Additionally, students may encounter various difficulties during independent exploration, requiring more guidance and support from teachers.
In the research on beliefs about students' mathematics learning, scholars mainly focus on whether learning is an active construction process or requires teacher guidance. The constructivist view of learning helps students deeply understand mathematical concepts and apply them to new contexts, fostering independent learning and problem-solving abilities. This learning approach encourages students to think independently, enhancing their initiative and enthusiasm for learning, and better meeting individualized needs. The transmission-oriented view of learning, which relies heavily on lectures and practice, may lead to a singular approach to learning, lacking diversity and flexibility.
In the research on beliefs about the teacher's role, scholars mainly explore the roles of teachers as knowledge transmitters, facilitators and promoters, classroom managers, and cultural transmitters. The belief that teachers are cultural transmitters helps implement multicultural mathematics education in the classroom, promoting fairness and inclusion. As controllers, teachers can strictly manage teaching progress to ensure the achievement of teaching objectives. As observers, teachers can adjust teaching strategies by monitoring students' cooperation and diagnosing their thinking. However, this role belief may lead to excessive teacher intervention in students' learning processes, limiting students' autonomy.
In the research on beliefs about assessment, scholars mainly explore formative assessment and summative assessment. Formative assessment emphasizes understanding students' learning progress through continuous assessment and adjusting teaching strategies based on feedback. This method helps teachers better meet students' learning needs and improve teaching effectiveness. Formative assessment also encourages students to reflect on their learning, helping them recognize their strengths and weaknesses, and adjust their learning methods to enhance learning effectiveness. However, frequent formative assessments may occupy a significant amount of teaching time, affecting teaching progress. Teachers need to find a balance between assessment and teaching to ensure the achievement of teaching objectives. Summative assessment measures students' learning outcomes through exam scores and homework performance, facilitating comparisons and evaluations of students' mathematical abilities by teachers and schools. This helps identify high-performing students and those in need of assistance, providing a basis for subsequent teaching. However, overemphasizing exam scores may lead to excessive pressure on students, negatively impacting their interest and motivation in learning.
In summary, research on mathematics teachers' beliefs has achieved certain results, revealing their diversity and complexity. However, existing research also has some shortcomings. The limitations of research methods are quite evident, with many studies relying on questionnaires and interviews, lacking direct observation of teachers' actual teaching behaviors. This may lead to discrepancies between research findings and actual teaching practices. Moreover, most studies focus on short-term changes in teachers' beliefs, with a lack of long-term tracking research on teachers' beliefs.
Through a systematic review of literature on mathematics teachers' beliefs, the following conclusions can be drawn:
(1) Presently, research on mathematics teachers' beliefs mainly encompasses multiple dimensions, including beliefs about the nature of mathematics, beliefs about mathematics teaching, beliefs about students' mathematics learning, beliefs about the teacher's role, and beliefs about students' abilities.
(2) Current research on mathematics teachers' beliefs reveals their diversity, indicating significant differences in teachers' views on the nature of mathematics, teaching methods, and students' learning abilities. These differences influence their teaching practices and students' learning outcomes.
(3) However, the limitations of current research methods are quite evident, lacking direct observation of teachers' actual teaching behaviors. Moreover, most studies focus on short-term changes in teachers' beliefs, with a lack of long-term tracking research on teachers' beliefs.
In summary, although research on mathematics teachers' beliefs has achieved certain results, further strengthening is needed in sample size, research methods, research depth, and research duration. By filling the gaps in existing research, more robust support can be provided for the continuous development of mathematics teachers' beliefs.
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