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Abstract
Teachers assigned outside their specialisation often encounter challenges with content delivery, confidence, and self-efficacy. These difficulties have implications not only for teaching quality but also for student learning outcomes. This study investigated the challenges encountered and the self-efficacy beliefs of Non-Mathematics education teachers assigned to teach General Mathematics and Statistics and Probability. Institutional ethical protocols were observed. Employing a descriptive–developmental design, purposive sampling identified 21 participants. Data were collected through a validated survey questionnaire adapted from the Mathematics Teaching Efficacy Belief Instrument (MTEBI) to assess Personal Mathematics Teaching Effi- cacy (PMTE) and Mathematics Teaching Outcome Expectancy (MTOE), alongside indicators of challenges in content, instructional materials, pedagogy, information and communications technology (ICT) integration, and assessment. Results showed overall high PMTE and MTOE levels; however, teachers reported persistent difficulties in deepening content, preparing instructional materials, integrating ICT, and constructing authentic assessments. Based on the findings, a context-specific training program was developed and subjected to expert validation, yielding a final compliance rating of 96% (“Extremely High Compliance”). The findings suggest targeted professional development prioritising (a) mathematical content deepening; (b) design of high-quality, contextualised instructional materials; (c) pragmatic ICT integration for mathematics (e.g., spreadsheets, dynamic geometry, statistical software); and (d) authentic assessment, including rubric construction and enrichment for least-learned competencies. The study underscores the need for continuous professional support to strengthen competence among teachers assigned to teach beyond their field of specialisation. The study revealed that non-Mathematics education teachers assigned to teach General Mathematics and Statistics and Probability in Agusan del Sur displayed high levels of personal mathematics teaching efficacy (PMTE) and mathematics teaching outcome expectancy (MTOE). This finding affirms Bandura’s Social Cognitive Theory (1977, 1986), which highlights the role of mastery experiences and social persuasion in sustaining teacher efficacy. 
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1    Introduction




The quality of education in the Philippines has been the subject of continuous reform, most notably through the K to 12 Basic Education Act of 2013, which expanded the curriculum to twelve years to


10

better prepare learners for higher education and employment. Within the senior high school (SHS) program, General Mathematics and Statistics and Probability are mandated as core subjects across academic tracks.  These courses require teachers with strong content mastery and pedagogical expertise. However, shortages of qualified mathematics teachers have led school administrators to assign non-mathematics education graduates to these subjects, particularly in provinces such as Agusan del Sur (Rice et al., 2024).


Teachers are an essential tool in learning. Teachers play a major role in the whims and caprices of the educational system. Teacher effectiveness refers to all circumstantial variables linked with school, such as learning, teaching, students’ motivation, administration, and community involvement (Namale et al., 2021). Teacher effectiveness is grounded in pedagogical content knowledge (PCK), which combines mastery of subject matter with the ability to present it in ways that support student learning (Kind,
2009; Nichols, 2015). Research indicates that teachers assigned outside their specialisation often encounter challenges with content delivery, confidence, and self-efficacy (Hobbs,
2015). These difficulties have implications not only for teaching quality but also for student learning outcomes.

Self-efficacy, as articulated in Bandura’s Social Cognitive Theory (1977, 1986), refers to beliefs in one’s ability to plan and execute actions to achieve desired outcomes. It has been posited that teacher self-efficacy develops on the basis of information accessed through four self-efficacy sources: vicarious and enactive experiences, social persuasion, and physiological and affective states, and by interacting with a myriad of personal and external factors (Marschall, 2022). Teacher self-efficacy has two dimensions: personal teaching efficacy (confidence in one’s own teaching competence) and teaching outcome expectancy (belief that effective teaching positively affects student learning). Studies show that teachers with strong efficacy beliefs exhibit greater motivation, adaptability, and effectiveness. Conversely, out-of-field teachers often struggle with reduced efficacy, particularly in areas of content knowledge, instructional strategies, and assessment.

Teaching "out-of-field" is a present obstacle in mathematics education in many countries, and developing professional learning programs aimed at upskilling non-specialist teachers is urgent (Hatisaru, 2024). Several domains of practice are especially relevant to non-specialist mathematics teachers. Instructional materials remain a challenge; while teachers may rely on prescribed Department of Education (DepEd) resources, they often lack the training to create or adapt materials effectively (Marzano, 2013). Pedagogy and ICT integration also pose barriers. Although active learning and contextualization are encouraged, teachers often lack exposure to varied methods and digital tools (Iwu, Eze, & Anyanwu, 2011). Assessment practices— an essential element of quality instruction—are inconsistently applied, with weaknesses in rubric development, enrichment activities, and formative evaluation (Metin, 2012).

Professional development has been shown to mitigate these gaps. Effective programs incorporate clear objectives, needs-based content, and ongoing support (Shackman, 2010). Harris and Sass (2008) demonstrated that teacher training directly enhances teacher quality and student achievement, while Duncan et al. (2007) emphasised the long-term benefits of sustained capacity-building. In the Philippine context, however, access to training remains uneven, leaving many SHS teachers inadequately prepared for mathematics teaching.

Against this backdrop, the present study investigated the challenges faced and the self-efficacy beliefs of non-Mathematics education teachers assigned to teach General Mathematics and Statistics and Probability in SHS in Agusan del Sur.  It also developed and validated a training program to address these gaps, thereby contributing empirical evidence and practical interventions to strengthen SHS mathematics teaching in out-of-field contexts.


2    Methodology

Research Design:  A descriptive–developmental design was employed.  The descriptive phase examined teachers’ self-efficacy and the challenges they encountered when teaching SHS math-
Mathematics beyond specialisation; the developmental phase involved formulating a training program grounded in the findings.
Research  Locale:  The study was conducted in the Division of Agusan del Sur, Philippines, comprising rural and urban secondary schools, where the shortage of in-field mathematics teachers has led to the assignment of non-mathematics graduates to General Mathematics and Statistics and Probability.
Participants and  Sampling:   Purposive sampling identified 21 teachers who were handling General Mathematics and/or Statistics and Probability despite not holding a degree in Mathematics education. Participants varied in academic background, subjects taught, and years of experience.
Research  Instrument: Data were gathered via a validated survey questionnaire adapted from the Mathematics Teaching Efficacy Belief Instrument (MTEBI). The instrument measured Personal Mathematics Teaching Efficacy (PMTE) and Mathematics Teaching Outcome Expectancy (MTOE) and included indicators of challenges in content, instructional materials, pedagogy, ICT integration, and assessment.  Content validity was established through expert review; reliability was confirmed prior to administration.
Data Collection and Analysis:  Permissions were secured from the Schools Division Superintendent and school heads. After obtaining informed consent, questionnaires were administered and retrieved from participants. Responses were tabulated and analysed using descriptive statistics (frequencies, percentages, means, and standard deviations).  Comparative descriptions were generated across profile variables (baccalaureate program, subjects taught, years of experience).
Ethical Considerations: Institutional ethical protocols were observed. Participation was voluntary; confidentiality and anonymity were assured.  No personal identifiers were collected, and findings were reported in aggregate.


3    Results

Profile of Respondents

Table 1 presents respondents’ academic background, teaching assignment, and experience.

Table 1:  Profile of respondents by academic background, teaching assignment, and years of experience (N = 21)

	Variable
	Category
	Frequency
	Percent

	Baccalaureate Program
	Engineering-related courses
	11
	52.4

	
	Pure Mathematics
	2
	9.5

	
	Business-related courses
	3
	14.3

	
	Science-related courses
	5
	23.8

	Subjects Taught
	General Mathematics
	4
	19.0

	
	Statistics and Probability
	5
	23.8


Continued on next page
Variable                                     Category                                                      Frequency    Percent

Both                                                                           12         57.2

Years  of  Teaching Experience


0–3 years                                                                    17         81.0


4–6 years                                                                      4         19.0



Personal Mathematics Teaching Efficacy (PMTE)

Overall, PMTE was high (Table 2); more experienced teachers and those teaching only General
Mathematics reported the highest means.

Table 2: Personal Mathematics Teaching Efficacy (PMTE)
of respondents (N = 21)


	Grouping Variable
	Category
	Mean
	SD
	Level

	Overall
	—
	3.58
	0.74
	High

	Baccalaureate Program
	Engineering
	3.66
	0.86
	High

	
	Pure Mathematics
	3.50
	0.82
	Moderate

	
	Business
	3.51
	0.77
	High

	
	Science
	3.44
	0.90
	Moderate

	Subjects Taught
	General Mathematics
	3.74
	–
	High

	
	Statistics & Probability
	3.57
	–
	High

	
	Both
	3.50
	–
	Moderate

	Years  of Teaching Experience
	0–3 years
	3.35
	–
	Moderate

	
	4–6 years
	4.07
	–
	High




Mathematics Teaching Outcome  Expectancy (MTOE)

Outcome expectancy was likewise high across groups (Table 3); those teaching General Mathematics recorded the highest mean.

Table  3:    Mathematics  Teaching  Outcome  Expectancy
(MTOE) of respondents (N = 21)


Grouping  Variable                 Category                                 Mean    SD       Level

Overall                                    —                                              3.88    0.45      High

Continued on next page

	Grouping Variable
	Category
	Mean
	SD
	Level

	Baccalaureate Program
	Engineering
	3.83
	0.46
	High

	
	Business
	4.04
	0.74
	High

	
	Pure Mathematics
	3.75
	0.38
	Moderate

	
	Science
	4.04
	0.60
	High

	Subjects Taught
	General Mathematics
	4.13
	0.55
	High

	
	Statistics & Probability
	3.63
	0.68
	Moderate

	
	Both
	3.91
	0.52
	High

	Years of Teaching Experience
	0–3 years
	3.89
	0.44
	High

	
	4–6 years
	3.84
	0.53
	High




Challenges in Instructional Materials and Teaching Approaches

Table 4 summarises the extent to which instructional materials (IM) and teaching approaches (TA)
indicators were practised.

Table 4:  Challenges in instructional materials and teaching approaches (N = 21)

	Domain
	Key Indicators (summary)
	Mean
	SD
	Level

	Instructional Materi- als
	Develop materials for specific competencies
	3.68
	0.95
	Largely Practiced

	
	Use prescribed DepEd manuals
	3.42
	1.26
	Moderately
Practiced

	
	Contextualise/localise materials
	4.05
	0.71
	Largely Practiced

	
	Plan and use varied learning resources
	4.17
	0.79
	Largely Practiced

	Overall (IM)
	—
	3.80
	0.27
	Largely Practiced

	Teaching Approaches
	Engagement, guided questioning, active learning
	4.11–
4.26
	–
	Largely Practiced

	
	Lesson planning, routines, and motivation
	3.58–
4.11
	–
	Largely Practiced

	Overall (TA)
	—
	3.98
	0.20
	Largely Practiced




Challenges in ICT Integration and Assessment Practices

ICT integration was the weakest area, while assessment practices were generally strong with some weak points (Table 5).
Table 5: Challenges in ICT integration and assessment practices
(N = 21)

	Domain
	Key Indicators (summary)
	Mean
	SD
	Level

	ICT Integration
	Use multimedia presentations
	2.61
	0.98
	Moderately
Practiced

	
	Use social media for teaching tasks
	2.58
	1.22
	Moderately
Practiced

	
	Use spreadsheets/statistical software
	3.11
	1.45
	Moderately
Practiced

	Overall (ICT)
	—
	2.77
	0.30
	Moderately
Practiced

	Assessment Practices
	Effective assessment procedures
	4.05
	0.91
	Largely Practiced

	
	Prepare rubrics
	3.47
	0.77
	Moderately
Practiced

	
	Identify least-learned competencies & provide enrichment
	3.63
	0.96
	Largely Practiced

	
	Provide timely feedback
	3.74
	0.93
	Largely Practiced

	
	Compute grades per the DepEd policy
	4.42
	0.63
	Largely Practiced

	Overall (Assessment)
	—
	3.85
	0.27
	Largely Practiced




Expert Validation of the Training Program

Experts rated the proposed training program as highly acceptable (Table 6); the final rating was
96% (Extremely High Compliance).

Table 6: Expert validation ratings for the proposed training program

	Component
	Average
	Highest
	%
	Interpretation

	Rationale
	3.00
	3
	100
	Excellent

	Objectives
	4.00
	4
	100
	Excellent

	Content
	2.90
	3
	97
	Excellent

	Methodology
	2.00
	2
	100
	Excellent

	Assessment & Application
	2.00
	2
	100
	Excellent

	Training Package
	3.00
	3
	100
	Excellent

	Trainers/Facilitators
	2.70
	3
	90
	Very Good

	Program Management
	4.40
	5
	88
	Very Good

	Gender Mainstreaming
	3.00
	3
	100
	Excellent


Continued on next page

	Component
	Average
	Highest
	%
	Interpretation

	Final Rating
	27.0
	28
	96
	Extremely High
Compliance




4    Discussion

The study examined the challenges and self-efficacy of non-Mathematics education teachers assigned to SHS mathematics subjects and developed a training program responsive to the findings. Results revealed high PMTE and MTOE despite out-of-field assignment, suggesting strong professional commitment and adaptive capacities.  This aligns with Bandura’s (1986) assertion that mastery experiences and social persuasion can sustain efficacy beliefs even in challenging contexts. The higher PMTE among more experienced teachers indicates that classroom exposure and cumulative practice strengthen confidence.
Despite these strengths, respondents reported persistent challenges.  Content deepening and instructional material development emerged as common pain points, mirroring prior work on out-of-field teaching (Hobbs, 2015).  Teachers relied on prescribed materials but demonstrated capacity for contextualization and varied resource use, indicating a tension between standardisation and innovation. Teaching approaches were generally strong (e.g., active learning, guided questioning), yet gaps remained in breadth of methods and alignment with learner variability.
ICT integration was the weakest domain, with means below the “largely practised” threshold. This resonates with findings that highlight training and infrastructure gaps as barriers to meaningful technology use in mathematics classrooms (Iwu et al., 2011). Assessment practices were generally strong, especially compliance with policy on grading, but rubric design and enrichment activities were inconsistent (Metin, 2012). These areas require targeted support to achieve coherence between instructional goals and evaluation.
Validation outcomes indicated that the proposed training program is fit for adoption, with minor adjustments in program management and facilitator qualifications. The Extremely High Compliance rating (96%) is consistent with evidence that structured, context-specific professional development improves both teacher competence and student learning (Harris & Sass, 2008; Shackman,
2010).


Implications:   The findings suggest targeted professional development prioritising (a) mathematical content deepening; (b) design of high-quality, contextualised instructional materials; (c) pragmatic ICT integration for mathematics (e.g., spreadsheets, dynamic geometry, statistical software); and (d) authentic assessment, including rubric construction and enrichment for least-learned competencies. Mentoring and peer-learning mechanisms may help sustain efficacy and diffuse effective practice among teachers assigned beyond specialisation.
5    Conclusion and Recommendations
Conclusion:

The study revealed that non-Mathematics education teachers assigned to teach General Mathematics and Statistics and Probability in Agusan del Sur displayed high levels of personal mathematics teaching efficacy (PMTE) and mathematics teaching outcome expectancy (MTOE). This finding affirms Bandura’s Social Cognitive Theory (1977, 1986), which highlights the role of mastery experiences and social persuasion in sustaining teacher efficacy. Even when teaching outside their field of specialisation, respondents maintained confidence in their teaching competence and in their ability to influence student learning outcomes positively. Such resilience has been similarly reported in international literature, where teachers often adapt and strengthen their beliefs when confronted with challenging teaching assignments.
Nevertheless, the study also underscored several persistent gaps.  Teachers expressed difficulty in deepening mathematical content knowledge, particularly in advanced topics, echoing the concerns raised by Hobbs (2015) regarding the limits of out-of-field teaching. Instructional materials development also emerged as a challenge, with reliance on prescribed DepEd manuals rather than the design of localised and contextualised resources, consistent with Marzano (2013). Pedagogical practices were relatively strong, especially in engagement and contextualization, but varied in breadth and consistency. The weakest domain was ICT integration, where teachers only moderately practised the use of digital tools such as multimedia presentations and spreadsheets—an issue repeatedly identified in developing-country contexts (Iwu, Eze, & Anyanwu, 2011). Assessment practices were generally compliant with DepEd policies, but weaknesses in rubric development and enrichment opportunities reflected findings from Metin (2012).
Importantly, the validated training program designed to address these gaps was rated at 96% (Extremely High Compliance). This outcome confirms that context-sensitive professional development programs, aligned with teachers’ real needs, are both feasible and impactful (Harris & Sass,
2008; Shackman, 2010). If properly implemented, the program has the potential to mitigate the effects of out-of-field teaching by equipping teachers with deeper content knowledge, practical ICT integration strategies, and more robust assessment practices. Such support is crucial to advancing both teacher quality and student learning outcomes in mathematics, as emphasised in prior studies (Duncan et al., 2007).


Recommendation:

In light of these conclusions, the following actions are recommended:

• Implement the proposed training program with emphasis on mathematical content mastery, ICT-supported pedagogy, and authentic assessment. Training should be modular, sustained, and responsive to the needs of out-of-field teachers.

• Institutionalise mentoring and professional learning communities (PLCs) to provide ongoing peer support, lesson co-design, and collective problem-solving, pairing non-specialist teachers with in-field mathematics educators.

• Strengthen ICT integration by ensuring access to shared devices, offline-capable applications, and capacity-building workshops focused on spreadsheets, graphing tools, and statis.
tical software relevant to SHS curricula.

• Standardise assessment practices by developing and disseminating rubric templates, item banks, and structured feedback protocols to enhance evaluation quality and consistency across schools.

• Review DepEd assignment policies to minimise out-of-field teaching in mathematics, or to mandate structured support systems (e.g., co-teaching, reduced loads, targeted training) for teachers assigned beyond their specialisation.

• Conduct follow-up research with larger and more diverse samples, including longitudinal studies, to measure the long-term effects of the training program on teacher efficacy and student learning performance.
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