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ABSTRACT

Mathematical proof is a fundamental component of mathematical reasoning and conceptual understanding; however, it remains one of the most challenging topics for both teachers to teach and students to learn. This study investigated the challenges mathematics teachers face in addressing proof and the strategies they use to overcome students’ misconceptions and difficulties. A mixed-method research design was employed, integrating quantitative and qualitative approaches to provide a comprehensive analysis of proof instruction. The respondents were 30 mathematics teachers in Region VI who are currently enrolled in graduate studies in mathematics or mathematics education. Data were gathered using a validated questionnaire comprising teachers’ profiles, a Likert-scale measure of challenges in teaching proof, and open-ended questions on instructional strategies. Descriptive statistics, Kruskal–Wallis H test, and Mann–Whitney U test were used for quantitative analysis, while thematic analysis was applied to qualitative responses. Results revealed that teachers experience a very high level of challenges in addressing mathematical proof across cognitive, affective, instructional, and structural dimensions. Students’ tendency to treat examples as proofs, weak deductive reasoning, lack of foundational knowledge, low motivation, limited instructional time, and inadequate resources emerged as the most critical challenges. These challenges remained consistently high across all teacher profile variables, with no significant differences observed based on educational attainment, teaching position, experience, resource access, or teaching modality. Qualitative findings showed that teachers employ multiple strategies, including scaffolded instruction, varied proof techniques, guided questioning, collaborative learning, and affect-sensitive approaches, to support students’ understanding. The convergence of quantitative and qualitative findings underscores the systemic nature of proof-related challenges and highlights the need for curriculum refinement, improved instructional resources, and sustained professional development focused on reasoning-centered proof instruction.
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INTRODUCTION
Mathematical proof is central to the development of logical reasoning and conceptual understanding, yet it remains one of the most challenging areas for teachers to teach and for students to learn. Students commonly struggle with the structure of proofs, confuse examples with formal arguments, and rely heavily on memorization rather than genuine reasoning (Belay, 2024; Hummer et al., 2025). These persistent difficulties highlight the need to examine how teachers confront such challenges in their classrooms, as effective proof instruction is essential for developing learners’ higher-order thinking skills.
According to reflections from mathematics educators, teaching proof requires navigating complex content, diagnosing subtle misconceptions, and addressing learners’ low motivation toward abstract reasoning. Teachers must also manage practical constraints, such as limited instructional time, insufficient resources, and curriculum competencies that are often broad or unclear (Karalı, 2022; Klock & Godino, 2021). These realities demand intentional, adaptable teaching strategies—such as scaffolded explanations, inquiry-based tasks, visual representations, collaborative work, and targeted feedback—that have been shown to support students' understanding of proofs (Stylianides & Stylianides, 2023; Jones & Brodie, 2023).
Despite the availability of international research on proof challenges and instructional approaches, a gap persists in understanding how Filipino mathematics teachers—particularly those teaching in secondary schools while pursuing graduate studies—experience these challenges and apply strategies in actual practice. Local studies focus mostly on students’ mathematical misconceptions (Quinio & Cuarto, 2025), leaving limited empirical evidence on the teacher perspective, especially in Region VI.
Given this gap, the purpose of the present study is to investigate the challenges mathematics teachers in Region VI encounter in teaching proof and to identify the strategies they employ to address students’ misconceptions and difficulties. By examining these experiences, the study aims to generate insights that can inform professional development, enrich instructional practices, and support more effective teaching of mathematical proof.

Statement of the Problem
This study aims to determine the challenges and strategies teachers face in geometric proof in Mathematics. 
Specifically, it seeks to answer the following questions:
1. What is the profile of the respondents in terms of highest educational attainment, teaching position, years of teaching mathematics, Mathematics courses taken related to proof, access to instructional resources regarding proving, and teaching modality used?
2. What is the level of challenges in addressing proof in Mathematics when taken as a whole and when classified according to the aforementioned profile?
3. What is/are strategies employed by teachers in proving in Mathematics?
4. Are there significant differences in the level of challenges encountered by teachers when classified according to the respondents’ aforementioned profile?
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Methodology
Research Design
This study employs a mixed-method research design, integrating both quantitative and qualitative approaches to provide a comprehensive understanding of the challenges and strategies involved in addressing proof in mathematics. The quantitative component used to measure the level of challenges experienced by secondary school mathematics teachers through a structured Likert-scale survey. This approach enables numerical analysis, trend identification, and comparison of challenge levels across teacher profiles. Meanwhile, the qualitative component will explore the strategies teachers use to address proof-related misconceptions through open-ended questions or short written reflections. This qualitative data was captured from teachers’ insights, reasoning processes, and contextualized practices that cannot be fully represented by numerical scores. According to Creswell and Creswell (2023), mixed-method designs provide a more complete picture of a research problem by combining the strengths of both quantitative measurement and qualitative depth. By adopting this design, the present study can systematically quantify the difficulties teachers face while also gaining detailed, real-time descriptions of their instructional strategies, thus offering a holistic understanding of proof instruction in the mathematics classroom.

Respondents of the Study
The respondents of the study were mathematics teachers in Region VI who are currently enrolled in a graduate program in Mathematics. These respondents include both public and private school teachers who are pursuing advanced studies in mathematics education or related fields in the provinces of Antique, and Guimaras. Their enrollment in graduate studies ensures that they have ongoing engagement with higher-level mathematical concepts, including proof, making them appropriate sources of data for understanding the challenges and strategies involved in addressing proof misconceptions. The study employs purposive sampling to ensure that only actively enrolled graduate students specializing in mathematics or mathematics education are included. This focus allows the study to capture the insights of practicing teachers who are simultaneously engaged in professional and academic development, thereby providing rich and relevant perspectives on their experiences with proof instruction and misconceptions.

Data Gathering Instrument
The primary tool for data collection will be a structured questionnaire developed by the researcher based on literature, validated tools, and interviews with mathematics educators. The instrument is divided into three major parts. Part I collects respondents’ profiles, including their highest educational attainment, teaching position, years of teaching mathematics, Mathematics courses taken related to proof, access to instructional resources on proving, and the teaching modality used. Part II consists of fifteen Likert-scale items intended to measure the level of challenges teachers encounter in proving in mathematics. These items cover conceptual, pedagogical, and curricular challenges. Part III is an open-ended focus on the strategies teachers use to provide mathematics instruction, including instructional approaches, feedback and remediation, resource-based strategies, and professional development initiatives. 

Validity and Reliability of the Instrument
To ensure the instrument's quality, content validation was conducted with three to five experts in mathematics education, assessment, and educational research from Region VI SUCs. These experts will review the items for clarity, relevance, alignment with the study variables, and overall comprehensiveness. 
After incorporating the experts’ feedback, the instrument underwent pilot testing among 30 mathematics teachers from a comparable institution not included in the main study. The responses from the pilot test will be used to compute Cronbach’s alpha reliability coefficients for the “Challenges” section. A reliability coefficient of 0.856 justifies that the instrument was reliable. Items with low item-total correlation values or those identified as ambiguous will be revised or removed before the instrument’s final administration.

Data Gathering Procedure
Before data collection begins, the researcher obtains approval from the graduate school offices of the selected SUCs in two (2) provinces in Region VI. After administrative permissions are granted, the researcher will administer the validated questionnaire in either printed form or via a secure online platform such as Google Forms, depending on the preferences and accessibility of the participating respondents. Each questionnaire will include an informed consent statement explaining the purpose of the study, confidentiality measures, and voluntary participation. Respondents will be given one to two weeks to complete the instrument, and follow-up reminders will be sent to maximize response rates. Upon retrieval of completed questionnaires, the researcher will encode, clean, and organize all the data, excluding incomplete or inconsistent responses. The cleaned dataset will then undergo statistical analysis using appropriate descriptive and inferential methods.

Statistical Tools
To analyze the data, descriptive statistics such as frequency, percentage, mean, and standard deviation will be used to summarize the respondents’ profiles and determine the level of challenges and the strategies. For inferential statistics, nonparametric tests will be used, as they do not assume normality and are more suitable for ordinal data derived from Likert scales. The Kruskal-Wallis H test was employed to assess significant differences in profile variables, such as educational attainment, teaching position, years of teaching mathematics, Mathematics courses taken related to proof, and access to instructional resources regarding proving, while the Mann-Whitney U test was used to assess differences in teaching modality. All inferential tests will use a significance level of 0.05 to determine whether the observed differences or relationships are statistically significant. 
The qualitative data on teaching strategies will be analyzed using thematic analysis, following a systematic process of reading and familiarizing with teachers’ responses, generating initial codes from meaningful statements, clustering similar codes into broader themes, and refining these themes to accurately represent the strategies used in addressing proof misconceptions. The researcher will then interpret and describe each theme, supported by sample responses from participants, to present a clear picture of how teachers approach proof instruction. To ensure the credibility of the findings, procedures such as peer debriefing, member checking, and maintaining an audit trail will be observed. This process will enable the study to capture rich, authentic insights into the strategies teachers use to teach mathematical proofs.





RESULTS and DISCUSSIONS

Profile of the Respondents

Table 1 presents the profile of the respondents regarding educational attainment, teaching position, years of teaching mathematics, mathematics courses taken related to proof, access to instructional resources, and the teaching modality used. The results indicate that the majority of respondents have pursued graduate-level education, with more than half having completed master’s units, followed by those holding a master’s degree. A smaller proportion have doctoral degrees or doctoral units, while only a few respondents hold a bachelor’s degree. Regarding teaching positions, most respondents hold Teacher I–III positions, followed by instructors and assistant professors, indicating that the sample is largely composed of classroom-based educators. Regarding teaching experience, a substantial number of respondents fall into the early-career (0–5 years) and mid-career (6–10 years) categories, while fewer have more than 10 years of teaching experience. Regarding courses related to proof, geometry emerged as the most frequently taken subject, followed by abstract algebra and number theory. Regarding access to instructional resources, most respondents reported moderate access, while a considerable number reported limited access, and fewer reported adequate access. Finally, the respondents were evenly divided between face-to-face and blended learning modalities, suggesting comparable exposure to traditional and technology-enhanced instructional environments.
The predominance of respondents with graduate-level education suggests a strong academic foundation, which is critical for teaching abstract and conceptually demanding topics such as proof. However, the high proportion of teachers with only master’s units may indicate varying levels of confidence and depth of preparation in advanced proof techniques, as professional development in proof often continues through graduate studies (Hanna & de Villiers, 2023; Weber, 2023). The dominance of Teacher I–III positions underscores that most respondents are actively engaged in classroom instruction, where practical constraints and diverse student abilities frequently shape instructional decisions regarding proof (Stylianides & Stylianides, 2021).
The concentration of respondents in the early- and mid-career stages suggests that many are still developing their pedagogical expertise in teaching proofs. Research indicates that less experienced teachers often struggle to balance rigorous proof instruction with student comprehension and engagement, particularly when teaching deductive reasoning for the first time (Selden & Selden, 2021; Hanna & de Villiers, 2023). The strong representation of geometry as the primary course related to proofs reflects its traditional role in introducing formal proofs. However, the lower exposure to proof-based courses such as abstract algebra and number theory may limit teachers’ familiarity with diverse proof strategies, which are essential for developing flexible reasoning skills among students (Stylianides, 2022; Weber, 2023).
The reported levels of access to instructional resources suggest potential limitations in implementing effective proof instruction. Teachers with limited or moderate access to resources may struggle to provide varied examples, visualizations, and student-centered proof activities, which are recommended in recent literature to support reasoning and understanding (Harel & Soto, 2021; Stylianides et al., 2023). The equal distribution between face-to-face and blended learning modalities reflects current instructional trends and highlights the growing role of technology in mathematics education. While blended learning offers opportunities for enhanced visualization and flexible engagement with proofs, its effectiveness depends on teachers’ access to resources and their capacity to design meaningful proof-related tasks (Weber & Mejía-Ramos, 2022; Inglis & Mejía-Ramos, 2024).

Table 1. Profile of the respondents in terms of highest educational attainment, teaching position, years of teaching mathematics, Mathematics courses taken related to proof, access to instructional resources regarding proving, and teaching modality used.
	Profile
	Frequency
	Percent

	Highest Educational Attainment
	Bachelor’s Degree
	3
	10.0

	
	With Master’s Units
	16
	53.3

	
	Master’s Degree
	6
	20.0

	
	With Doctoral Units
	2
	6.7

	
	Doctoral Degree
	3
	10.0

	Teaching Position
	Teacher I-III
	20
	66.7

	
	Instructor I-III
	6
	20.0

	
	Assistant Professor
	4
	13.3

	Years in teaching Math
	0–5 years
	12
	40.0

	
	6–10 years
	10
	33.3

	
	11–15 years
	5
	16.7

	
	16–20 years
	3
	10.0

	Courses taken related to proof
	Geometry
	13
	43.3

	
	Number Theory
	7
	23.3

	
	Abstract Algebra
	10
	33.3

	Access to instructional resources
	Limited
	9
	30.0

	
	Moderate
	14
	46.7

	
	Adequate
	7
	23.3

	Teaching Modality Used
	Face to face
	15
	50.0

	 
	Blended learning
	15
	50.0

	Total
	30
	100.0



Challenges in Addressing Proof in Mathematics
Table 2 presents the level of challenges in addressing proof in Mathematics when taken as a whole. The results show that all 15 indicators received very high mean ratings, ranging from 4.23 to 4.80, with an overall mean of 4.45, indicating Very High. Among the highest-rated challenges is students’ tendency to treat examples or visual illustrations as complete proofs, which obtained the highest mean. Other indicators with very high means include students’ difficulty in following the logical flow and structure of proofs, lack of foundational concepts and prior knowledge, reliance on memorization rather than analytical reasoning, and low motivation when dealing with abstract proof tasks. Structural and curricular concerns were likewise rated very high, including limited instructional time, insufficient teaching materials, an inadequate focus on proof in the curriculum, and assessment tools that fail to capture students’ true understanding. Additionally, challenges related to curriculum alignment—such as broad or ambiguous competencies, limited exposure to proof in earlier grades, and expectations that exceed students’ readiness—were consistently rated very high. The findings indicate that challenges in teaching and learning mathematical proof are pervasive, severe, and experienced across cognitive, instructional, and structural dimensions.
The very high challenge levels reported in Table 2 strongly align with the qualitative findings, confirming that difficulties in teaching mathematical proof are persistent and multidimensional. Both data sources reveal that students commonly misunderstand proof by treating examples as complete arguments, struggle with logical flow and deductive reasoning, and lack sufficient foundational knowledge and early exposure to proof (Stylianides, 2022; Stylianides & Stylianides, 2021; Weber & Mejía-Ramos, 2022). Affective factors such as low motivation, anxiety, and disengagement further compound these cognitive difficulties, limiting students’ persistence and engagement in proof-related tasks (Di Martino & Zan, 2022; Goldin et al., 2021). In addition, structural constraints—including limited instructional time, inadequate resources, and ineffective assessment tools—consistently hinder effective proof instruction (Mejía-Ramos et al., 2022; Stylianides et al., 2023). The strong convergence of quantitative and qualitative evidence strengthens the credibility of the findings through triangulation and highlights the need for curriculum refinement, improved instructional resources, and sustained professional development that emphasize proof as a reasoning-centered and developmentally appropriate mathematical practice (Hanna & de Villiers, 2023; Weber, 2023).
Table 2. Level of challenges in addressing proof in Mathematics when taken as a whole.
	Particulars
	mean
	description

	Students have difficulty following the logical flow and structure required in constructing mathematical proofs.
	4.27
	Very high

	Students often treat examples or visual illustrations as if they were complete proofs.
	4.80
	Very high

	Students struggle to recognize and differentiate the premises, assumptions, and conclusions within a proof.
	4.23
	Very high

	Students lack the foundational concepts and prior knowledge needed to begin constructing meaningful proofs.
	4.40
	Very high

	Students frequently fail to distinguish valid deductive reasoning from flawed or incorrect arguments.
	4.37
	Very high

	Identifying students’ misconceptions about proofs early in the learning process is challenging.
	4.30
	Very high

	Many students rely heavily on memorization rather than engage in analytical or logical reasoning.
	4.47
	Very high

	Students exhibit low interest or motivation when lessons involve abstract or complex proof tasks.
	4.43
	Very high

	Limited instructional time restricts teachers from adequately developing students’ problem-solving skills.
	4.37
	Very high

	The absence of sufficient teaching materials and resources makes proof instruction more difficult.
	4.43
	Very high

	The curriculum does not allocate enough focus or depth to the teaching of proof and reasoning.
	4.33
	Very high

	Existing assessment tools are ineffective at evaluating students’ actual understanding of proofs.
	4.23
	Very high

	Students reach secondary levels with minimal exposure to proof-based tasks in earlier grades.
	4.43
	Very high

	Competencies related to proof are written broadly or ambiguously, making them difficult to teach effectively.
	4.33
	Very high

	Curriculum expectations regarding proof often exceed the current readiness level of most students.
	4.40
	Very high

	Total
	4.45
	Very high



Table 3 presents the level of challenges in addressing proof in Mathematics when classified according to respondents’ profile variables. The results indicate that all profile categories obtained very high mean ratings, with overall mean values ranging from 4.30 to 4.78 and an overall mean of 4.45, described as Very High. When grouped by highest educational attainment, respondents across all levels—from bachelor’s degree holders to doctoral degree holders—reported very high levels of challenge, with the highest mean observed among doctoral degree holders. Regarding teaching positions, Teacher I–III, Instructor I–III, and Assistant Professor respondents all reported similarly high challenge levels. Across years of teaching mathematics, respondents in all experience brackets reported very high levels of challenge, with slightly higher means among those with 6–10 and 16–20 years of teaching experience. Regarding courses related to proof, those who took abstract algebra reported higher challenge levels than those who took geometry or number theory. Regarding access to instructional resources, all groups reported very high challenges, with respondents who reported adequate access reporting the highest mean. Finally, both face-to-face and blended learning yielded very high challenge ratings, with face-to-face instruction showing a slightly higher mean.

The challenges in addressing mathematical proof remain very high across all respondent profiles, regardless of educational attainment, teaching position, years of experience, access to resources, or teaching modality. This uniformity indicates that difficulties in proof instruction are systemic rather than individual, reinforcing qualitative findings that teachers consistently struggle with students’ weak deductive reasoning, limited foundational knowledge, misconceptions about proof, and negative affective responses. The persistence of very high challenge levels even among highly qualified and experienced teachers suggests that advanced content knowledge alone is insufficient to overcome the instructional complexities of teaching proof, particularly when students are underprepared for rigorous reasoning tasks (Stylianides & Stylianides, 2021; Hanna & de Villiers, 2023).
The triangulation of quantitative and qualitative findings further highlights that structural and curricular conditions play a central role in shaping these challenges. High challenge levels across different courses, resource access levels, and teaching modalities align with qualitative reports that limited instructional time, misaligned curriculum expectations, and inadequately designed instructional materials hinder effective proof instruction. Moreover, the consistency of challenges across face-to-face and blended learning contexts suggests that instructional modality does not fundamentally resolve issues related to reasoning, language, and engagement. Together, these findings underscore the need for systemic interventions—such as curriculum refinement, reasoning-focused instructional materials, and sustained professional development—to support teachers in implementing proof instruction as a coherent, developmentally appropriate, and reasoning-centered mathematical practice (Stylianides et al., 2023; Weber, 2023).

Table 3. Level of challenges in addressing proof in Mathematics when classified according to the aforementioned profile
	Profile
	mean
	description

	Highest Educational Attainment
	Bachelor’s Degree
	4.51
	Very high

	
	With Master’s Units
	4.44
	Very high

	
	Master’s Degree
	4.37
	Very high

	
	With Doctoral Units
	4.77
	Very high

	
	Doctoral Degree
	4.44
	Very high

	Teaching Position
	Teacher I-III
	4.45
	Very high

	
	Instructor I-III
	4.44
	Very high

	
	Assistant Professor
	4.44
	Very high

	Years in teaching Math
	0–5 years
	4.32
	Very high

	
	6–10 years
	4.60
	Very high

	
	11–15 years
	4.33
	Very high

	
	16–20 years
	4.69
	Very high

	Courses taken related to proof
	Geometry
	4.39
	Very high

	
	Number Theory
	4.32
	Very high

	
	Abstract Algebra
	4.57
	Very high

	Access to instructional resources
	Limited
	4.41
	Very high

	
	Moderate
	4.32
	Very high

	
	Adequate
	4.78
	Very high

	Teaching Modality Used
	Face to face
	4.61
	Very high

	 
	Blended learning
	4.30
	Very high

	Total
	4.45
	Very high




Strategies in Teaching Mathematical Proof

1. Use of Multiple Proof Techniques
Teachers reported employing a variety of proof methods, including direct proof, proof by contradiction, contrapositive, proof by cases, counterexample, and mathematical induction. The use of mathematical induction was particularly emphasized for statements involving natural numbers. Research supports exposing students to multiple proof strategies, as it enhances flexibility in reasoning and helps students understand the nature of mathematical argumentation (Weber, 2023; Hanna & de Villiers, 2023).
2. Step-by-Step Scaffolding and Structured Proof Formats
A widely used strategy involves breaking proofs into smaller, manageable steps. Teachers utilized step-by-step explanations, two-column proofs, and sentence-form proofs to support students’ understanding and organization of reasoning. These scaffolded approaches align with recent findings that structured representations help students maintain logical flow and reduce cognitive overload during proof construction (Stylianides & Stylianides, 2021; Selden & Selden, 2021).

3. Emphasis on Reasoning, Justification, and Metacognitive Awareness
Teachers emphasized encouraging students to justify every step and explain their reasoning orally and in writing. Guided questioning was used to direct students toward logical connections, while feedback focused on reasoning rather than final answers. Helping students identify the main goal or structure of a proof before working on details reflects metacognitive strategies shown to improve proof comprehension (Inglis, Alcock, & Simpson, 2022; Mejía-Ramos & Inglis, 2023).

4. Constructivist and Collaborative Learning Approaches
Many teachers adopted constructivist strategies, allowing students to build proofs based on prior knowledge and experiences. Collaborative activities, such as pair and group work, enabled students to discuss and challenge each other’s reasoning. Research indicates that social interaction and collaborative reasoning play an important role in developing proof competence (Harel & Soto, 2021; Weber, 2023).

5. Strategies for Reducing Anxiety and Increasing Engagement
To address affective challenges, teachers used informal explanations, real-life applications, and simple examples to make proofs more accessible. Gradually increasing the difficulty of proofs helped build students’ confidence and persistence. Teachers also used incorrect proofs as learning opportunities and integrated proof activities regularly to familiarize students with the proving process. These strategies are supported by recent studies emphasizing the role of affect-sensitive and progressive instruction in proof learning (Di Martino & Zan, 2022; Hanna & de Villiers, 2023).
Table 4 presents differences in the level of challenges encountered by teachers in addressing mathematical proof, grouped by selected profile variables. The results of the Kruskal–Wallis and Mann–Whitney U tests show that no statistically significant differences were found across all profile variables, including highest educational attainment, teaching position, years of teaching mathematics, courses taken related to proof, access to instructional resources, and teaching modality used, as all computed p-values exceeded the 0.05 level of significance. Consequently, the null hypothesis that there is no significant difference in the level of challenges encountered by teachers across profile variables is accepted for all comparisons. This indicates that teachers experience similar levels of challenge in teaching mathematical proof regardless of their academic qualifications, professional roles, teaching experience, content background, resource access, or instructional modality.
The absence of significant differences across profile groups reinforces the qualitative findings that challenges in teaching mathematical proof are systemic and pervasive, rather than dependent on individual teacher characteristics. Interview data revealed that teachers across varying backgrounds consistently reported difficulties related to students’ weak deductive reasoning, misconceptions about proof, lack of foundational knowledge, affective barriers, and curricular constraints. The acceptance of the null hypothesis supports the view that advanced degrees, longer teaching experience, or greater access to resources do not necessarily mitigate these challenges, a finding echoed in recent literature emphasizing that proof instruction requires specialized pedagogical support beyond content expertise alone (Stylianides & Stylianides, 2021; Hanna & de Villiers, 2023). Moreover, the lack of significant difference between face-to-face and blended learning modalities triangulates with qualitative evidence that instructional modality does not fundamentally alter students’ reasoning difficulties unless accompanied by deliberate, reasoning-centered instructional design (Weber & Mejía-Ramos, 2022; Inglis & Mejía-Ramos, 2024). Overall, the convergence of quantitative and qualitative results underscores the need for system-wide interventions, including curriculum alignment, assessment reform, and sustained professional development, to address the enduring challenges of teaching mathematical proof as a coherent and developmentally appropriate practice (Stylianides et al., 2023; Weber, 2023).


Table 4. Differences in the level of challenges encountered by teachers when classified according to the respondents’ aforementioned profile
	Profile
	mean rank
	H-value
	p-value
	remarks

	Highest Educational Attainment
	Bachelor’s Degree
	11.83
	3.740
	0.442
	Not significant

	
	With Master’s Units
	17.53
	
	
	

	
	Master’s Degree
	16.08
	
	
	

	
	With Doctoral Units
	6.50
	
	
	

	
	Doctoral Degree
	13.17
	
	
	

	Teaching Position
	Teacher I-III
	14.92
	8.633
	0.280
	Not significant

	
	Instructor I-III
	14.40
	
	
	

	
	Assistant Professor
	12.75
	
	
	

	Years in teaching Math
	0–5 years
	17.54
	2.956
	0.398
	Not significant

	
	6–10 years
	15.35
	
	
	

	
	11–15 years
	15.50
	
	
	

	
	16–20 years
	7.83
	
	
	

	Courses taken related to proof
	Geometry
	15.50
	0.746
	0.862
	Not significant

	
	Number Theory
	18.41
	
	
	

	
	Abstract Algebra
	15.50
	
	
	

	Access to instructional resources
	Limited
	15.28
	2.469
	0.291
	Not significant

	
	Moderate
	17.71
	
	
	

	 
	Adequate
	11.36
	 
	 
	 

	Profile
	mean rank
	U-value
	p-value
	remarks

	Teaching Modality Used
	Face to face
	13.10
	76.500
	0.137
	Not significant

	 
	Blended learning
	17.90
	 
	 
	 




Conclusions

1. The respondents are predominantly graduate-educated mathematics teachers occupying classroom-based positions, mostly in the early to mid-stages of their teaching careers, with proof exposure largely in Geometry, moderate access to instructional resources, and equal use of face-to-face and blended teaching modalities.
2. Teachers experience a very high level of challenges in addressing mathematical proof across all profile categories, indicating that difficulties related to reasoning, misconceptions, motivation, curriculum, and resources are pervasive and systemic.
3. Teachers address proof-related challenges by employing multiple proof techniques, structured and scaffolded instruction, guided questioning, collaborative and constructivist approaches, and strategies that emphasize reasoning, justification, and student engagement.
4. There are no significant differences in the level of challenges encountered by teachers when grouped according to their profile variables, confirming that proof-related difficulties are experienced uniformly regardless of teachers’ background or instructional context.

Recommendations

1. Mathematics curricula should be refined to introduce proof progressively across grade levels, with explicit emphasis on logical reasoning, justification, and proof structure rather than treating proof as an isolated or advanced topic.
2. Schools should provide sustained professional development programs focused on teaching mathematical proof, particularly on scaffolding deductive reasoning, addressing common student misconceptions, and managing affective barriers such as anxiety and low motivation.
3. Teachers are encouraged to consistently implement scaffolded and reasoning-centered instructional strategies—such as step-by-step proofs, multiple proof methods, guided questioning, and collaborative learning—to strengthen students’ conceptual understanding of proof.
4. High-quality, proof-focused instructional resources should be developed and made accessible, emphasizing proof construction, explanation, and evaluation rather than memorization of completed proofs.
5. Further studies should explore intervention-based and longitudinal approaches to determine the effectiveness of specific instructional strategies in improving students’ proof competence across different educational levels and contexts.
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