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Abstract 
This study examined strategies for addressing mathematics anxiety and strengthening confidence and 
competence among college mathematics students at Immaculada Concepcion College. It was anchored in 
Self-Efficacy Theory (Bandura, 1977), Social Constructivist Theory (Vygotsky, 1978), Cognitive Load 
Theory (Sweller, 1988), and Growth Mindset Theory (Dweck, 2006), and further adopted the proposed 
Confidence-Cultivation and Anxiety-Reduction Model (CCARM). A mixed-methods research design was 
employed among 99 college mathematics students recruited through convenience sampling. Data were 
gathered using a survey questionnaire and semi-structured interviews and were analyzed through weighted 
mean, percentage, and thematic analysis. Instructional strategies were rated somewhat effective, with an 
overall weighted mean of 3.98, while growth mindset interventions produced a moderate impact on 
mathematics anxiety with a weighted mean of 3.08. Technology-based tools were rated somewhat effective 
in reducing anxiety with a weighted mean of 3.72, whereas collaborative learning produced a moderate 
reduction with a weighted mean of 3.21. Teacher feedback and encouragement received a weighted mean of 
4.23 and were considered important in mathematics learning. Students emphasized interactive activities, 
real-world applications, personalized support, collaboration, accessible technology, and constructive 
feedback, although distraction and excessive dependence on applications were identified as limitations. The 
study concluded that reducing mathematics anxiety requires a combination of interactive instruction, growth 
mindset interventions, supportive environments, collaborative learning, appropriate technology use, and 
positive teacher feedback. It recommended integrating these approaches and conducting longitudinal 
research to examine their long-term effects. The study aligns with SDG 4, Quality Education, and SDG 3, 
Good Health and Well-Being by addressing barriers to mathematics learning and students’ emotional 
experiences. Its sustainability impact lies in supporting educational, institutional, social, and technological 
practices that promote sustained participation, confidence, and success in mathematics. 
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1. Introduction  

Mathematics anxiety can negatively affect students’ confidence, engagement, and academic performance. Recent 
studies consistently identify an inverse relationship between mathematics anxiety and achievement, including 
among university students (Barroso et al., 2021; Khasawneh et al., 2021; Caviola et al., 2022; Demedts et al., 
2022). The present study, Addressing Math Anxiety: Strategies for Building Confidence and Competence, 
examines instructional strategies, growth mindset interventions, technology-based tools, collaborative learning, 
and teacher feedback among college students at Immaculada Concepcion College. 
 
Mathematics anxiety involves tension and apprehension associated with mathematical tasks and may influence 
students’ confidence, participation, and performance. Recent Philippine studies show that mathematics anxiety 
remains evident among secondary and higher education students and is associated with self-perceptions, 
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assessment experiences, preparation, and academic performance (Mamolo, 2022; Libre & Gulo, 2024; Nolasco, 
2025; Viray-Ariola, 2025). These findings emphasize the need for interventions that strengthen both mathematical 
competence and confidence. 
 
Current evidence supports a multidimensional approach to mathematics anxiety. Cognitive, emotional, 
therapeutic, and mathematics-skill interventions can reduce anxiety and improve mathematics outcomes, although 
effectiveness varies according to intervention type and context (Codding et al., 2023; Sammallahti et al., 2023). 
Mindfulness and growth mindset interventions have also demonstrated potential for reducing mathematics anxiety 
among college students (Samuel et al., 2023). Technology and structured instruction provide additional 
approaches. Digital resources may support mathematics learning and anxiety reduction when effectively 
integrated into instruction (Ersozlu, 2024), while structured teaching using real-world applications, guided 
discussion, and scaffolded problem solving may strengthen learning and reduce anxiety (Aujero & Fuentebilla, 
2025). 
 
Recent Philippine research identifies mathematics anxiety as a continuing educational concern influenced by 
learner, teacher, classroom, and contextual factors (Cullano, 2024). Studies involving Filipino learners further 
demonstrate the importance of confidence, preparation, emotional support, and appropriate instructional practices 
in mathematics learning (Mamolo, 2022; Libre & Gulo, 2024; Nolasco, 2025; Viray-Ariola, 2025). The present 
study focuses on undergraduate mathematics students at Immaculada Concepcion College and examines 
instructional strategies, growth mindset interventions, selected technology-based tools, collaborative learning, and 
teacher feedback during one academic term. 
 
The study is anchored in Self-Efficacy Theory (Bandura, 1977), Social Constructivist Theory (Vygotsky, 1978), 
Cognitive Load Theory (Sweller, 1988), and Growth Mindset Theory (Dweck, 2006). These original theoretical 
sources explain how beliefs about ability, social interaction, cognitive demands, and responses to challenges 
influence mathematics learning. Recent evidence also supports the relevance of competence and growth mindset 
in understanding mathematics anxiety (Huang, 2025). The study further adopts the proposed Confidence-
Cultivation and Anxiety-Reduction Model (CCARM), which integrates positive reinforcement, peer support, 
scaffolded instruction, mindfulness, and cognitive restructuring. Teacher support and learning engagement are 
also associated with mathematics anxiety, supporting the inclusion of instructional and interpersonal factors (Li 
et al., 2023; Luo et al., 2024). 
 
Although recent studies have examined psychological, technological, and instructional interventions, findings 
indicate that intervention outcomes vary and that no single strategy consistently addresses both mathematics 
anxiety and academic performance (Codding et al., 2023; Sammallahti et al., 2023; Ersozlu, 2024). The present 
study addresses this gap by examining instructional strategies, growth mindset interventions, technology-based 
tools, collaborative learning, and teacher feedback within a single college setting to determine how these 
complementary approaches may reduce anxiety while strengthening confidence and competence. 
 
The study primarily aligns with SDG 4, Quality Education, by addressing barriers to effective mathematics 
learning and promoting supportive instructional practices. It also relates to SDG 3, Good Health and Well-Being, 
through its consideration of mathematics anxiety, emotional experiences, and supportive learning conditions 
(United Nations Department of Economic and Social Affairs [UN DESA], 2024). 
 
The study contributes to educational, institutional, social, and technological sustainability by examining 
approaches that may promote sustained participation and success in mathematics. Supportive teaching, student 
engagement, appropriate technology, confidence-building, and responsive learning environments provide a 
multidimensional basis for addressing mathematics anxiety (Li et al., 2023; Ersozlu, 2024; Huang, 2025). 

2. Material and methods 

2.1 Research Design 
The study employed a mixed-methods research design, integrating quantitative and qualitative approaches to 
provide a comprehensive understanding of the research problem (Creswell & Creswell, 2023). Quantitative data 
on mathematics anxiety, confidence, and competence were gathered through a survey questionnaire, while semi-
structured interviews provided qualitative information regarding participants’ experiences and perceptions. The 
integration of both forms of data allowed the study to obtain broader quantitative patterns and more detailed 
qualitative insights (Creswell & Creswell, 2023). SAGE identifies the sixth edition as covering contemporary 
qualitative, quantitative, and mixed-methods research procedures. 
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2.2 Locale of the Study 
The study was conducted at Immaculada Concepcion College in Caloocan City, where college mathematics 
students participated in the research. 
 
2.3 Respondents of the Study 
The respondents consisted of 99 college mathematics students from Immaculada Concepcion College. Their 
responses provided information on mathematics anxiety, confidence, competence, and experiences with the 
instructional strategies examined in the study. 
 
2.4 Sample and Sampling Procedure 
Convenience sampling was used to recruit respondents who were readily available and accessible to the 
researchers (Stratton, 2021). This non-probability sampling approach facilitated data collection within the 
available resources and study period. However, findings derived from convenience samples are primarily 
applicable to the participant group and have limited generalizability to a broader population (Stratton, 2021). 
Stratton describes convenience sampling as a non-probability approach based on accessible participants and 
specifically notes its limitations for population-level generalization. 
 
2.5 Research Instrument 
The study used a survey questionnaire and a semi-structured interview guide. The questionnaire gathered 
demographic information and measured mathematics anxiety and confidence, as well as perceptions regarding 
instructional strategies, growth mindset interventions, technology-based tools, and collaborative learning 
environments. It contained Likert-scale items and open-ended questions to obtain quantitative ratings and 
qualitative feedback. Responses from 4.50-5.00 represented effective or significant impact; 3.50-4.49, somewhat 
effective or considerable impact; 2.50-3.49, neutral or moderate impact; 1.50-2.49, somewhat ineffective or 
minimal impact; and 1.00-1.49, not effective or no impact. For frequency, reduction, and importance, the 
corresponding interpretations ranged from always, significant reduction, or very important at 4.50-5.00 to never, 
no impact, or not important at 1.00-1.49. The semi-structured interview guide used open-ended questions to 
explore participants’ experiences with instructional strategies, growth mindset interventions, technology-based 
tools, collaborative learning, and teacher feedback and encouragement. 
 
2.6 Data Gathering Procedure 
Following institutional ethical approval, participants were recruited from college mathematics courses using 
convenience sampling. The purpose of the study, voluntary nature of participation, and confidentiality provisions 
were explained before informed consent was obtained. The questionnaire was administered either in person or 
online, with adequate time and clarification provided when necessary. A subset of participants representing varied 
experiences with mathematics anxiety was subsequently selected for individual semi-structured interviews. 
Interviews were conducted either face-to-face or through video conferencing according to participants’ 
availability and preferences. With their consent, interviews were audio-recorded and transcribed for analysis. 
 
2.7 Data Analysis Techniques 
Quantitative survey data were analyzed using descriptive statistics, specifically weighted mean and percentage, 
to summarize response patterns. Qualitative interview data were transcribed and analyzed through thematic 
analysis to identify recurring patterns, themes, experiences, and insights concerning mathematics anxiety and 
confidence (Braun & Clarke, 2021). Braun and Clarke’s 2021 methodological guide provides a contemporary 
framework for developing and interpreting themes in qualitative data. 
 
2.8 Ethical Considerations 
Ethical approval was obtained from the appropriate institutional review board before data collection. Participants 
were informed of the study’s purpose, voluntary participation, and confidentiality provisions. Informed consent 
was obtained before participation, and permission was secured before audio-recording the interviews. 

3. Results and Discussion  

3.1 Instructional Strategies for Reducing Mathematics Anxiety and Improving Confidence 
3.1.1 Effectiveness of Instructional Strategies 

The instructional strategies obtained an overall weighted mean of 3.98, interpreted as “Somewhat Effective.” 
Interactive activities such as games and discussions received the highest weighted mean of 4.19, followed by real-
world applications at 4.00, while lecture-based teaching obtained the lowest mean of 3.74. Qualitative responses 
further emphasized scaffolding, frequent practice and feedback, relevant examples, supportive learning 
environments, individual assistance, and technology as helpful strategies. The findings indicate that interactive, 
contextualized, and supportive instruction was perceived as more effective than predominantly lecture-based 
approaches. Recent literature similarly emphasizes experiential activities, real-world applications, cooperation, 
and structured instructional approaches in addressing mathematics anxiety (Ma, 2025). Current meta-analytic 
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evidence also indicates that interventions combining mathematics skill development with anxiety-reduction 
strategies may be particularly effective (Liu et al., 2026). 
 
3.2 Growth Mindset Interventions and Mathematical Competence 

3.2.1 Exposure and Influence of Growth Mindset Interventions 
Among the 99 respondents, 72 or 72.73% reported exposure to growth mindset interventions, while 27 or 27.27% 
had not experienced them. The interventions obtained a weighted mean of 3.08, indicating a “Moderate Impact” 
on mathematics anxiety. Students also reported gradual improvements in problem-solving, persistence, practical 
understanding, and competence through targeted tutoring, small-group instruction, and personalized support. The 
moderate result suggests that growth mindset interventions may be more effective when combined with other 
forms of academic and emotional support. Samuel et al. (2023) found that a combined mindfulness and growth 
mindset approach reduced self-perceived mathematics anxiety among community college students, while Liu et 
al. (2026) similarly emphasized the effectiveness of interventions that integrate skills development and anxiety 
management. 
 
3.3 Technology-Based Tools for Mitigating Mathematics Anxiety 

3.3.1 Technology Use and Perceived Effectiveness 
Technology-based tools were used frequently, with a weighted mean of 3.66, while their effectiveness in reducing 
mathematics anxiety received a weighted mean of 3.72, interpreted as “Somewhat Effective.” Students reported 
that videos, applications, and online resources made concepts more accessible, allowed repeated explanations, 
and supported self-paced learning. However, respondents also identified distraction and excessive dependence on 
applications as potential limitations. These findings demonstrate that technology can facilitate engagement and 
understanding but does not automatically reduce mathematics anxiety. Ersozlu (2024) similarly reported mixed 
evidence regarding technological interventions, with some digital tools supporting anxiety reduction while other 
technology-mediated environments may increase anxiety. Dondio et al. (2023) also found only a small overall 
effect of game-based interventions, emphasizing that effectiveness depends on design, duration, and social 
interaction. 
 
3.4 Collaborative Learning and Mathematical Competence 

3.4.1 Influence of Collaborative Learning on Anxiety and Competence 
Students frequently participated in collaborative learning activities, reflected by a weighted mean of 3.45. 
Collaborative learning produced a weighted mean of 3.21 for its influence on mathematics anxiety, interpreted as 
a “Moderate Reduction.” Students reported that teamwork allowed them to correct mistakes, exchange ideas, 
obtain different solutions, improve understanding, and solve mathematical problems more confidently. The 
findings suggest that collaboration supported mathematical competence and confidence but produced only a 
moderate reduction in anxiety. Awofala et al. (2025) similarly found that smartphone-assisted cooperative 
learning showed a reduction in mathematics anxiety, although the decrease was not statistically significant. 
Dondio et al. (2023) further reported that interventions involving collaborative and social interaction tended to 
produce stronger anxiety-reduction effects than individual digital game activities. 
 
3.5 Teacher Feedback and Mathematical Confidence 

3.5.1 Importance of Teacher Feedback and Encouragement 
Teacher feedback and encouragement obtained a weighted mean of 4.23 and were interpreted as “Important” in 
mathematics learning. Students particularly valued positive and specific reinforcement, acknowledgment of 
progress, explanations of mistakes, and timely personalized guidance. The findings indicate that constructive and 
supportive teacher interactions can strengthen students’ confidence and encourage continued participation in 
mathematics. Li et al. (2023) identified dynamic relationships among teacher support, mathematics engagement, 
and mathematics anxiety, while Wang et al. (2024) found that perceived teacher support was associated with 
mathematics anxiety through teacher-student relationships and mathematics self-efficacy. More recent evidence 
likewise shows that mathematics anxiety and learning engagement can mediate the relationship between teacher 
support and mathematics achievement (Zhang et al., 2026). 

4. Conclusion & Recommendations  

The study concluded that addressing mathematics anxiety among college students requires a combination of 
interactive instruction, real-world applications, growth mindset interventions, supportive learning environments, 
collaborative activities, appropriate technology use, and positive teacher feedback. Interactive and relatable 
strategies were perceived as more effective than traditional lectures, while growth mindset and collaborative 
learning produced moderate reductions in anxiety but contributed to confidence and competence. Technology 
supported accessibility and self-paced learning but presented risks of distraction and overreliance. Overall, 
supportive teacher-student interactions, personalized guidance, and encouraging feedback were important in 
creating a positive mathematics learning environment. 
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Mathematics instruction should incorporate interactive activities, real-world applications, personalized feedback, 
and strategic use of technology to reduce anxiety and strengthen student confidence. Growth mindset interventions 
should be combined with skill development and practical applications, while teachers should provide consistent 
encouragement and support. Collaborative learning approaches should also be further developed to create 
supportive learning environments, and future longitudinal studies should examine how these strategies influence 
students over time. 

The study did not examine the long-term effects of the identified strategies on mathematics anxiety, confidence, 
and competence. The findings were therefore limited in establishing how the observed outcomes might develop 
or persist over time, highlighting the need for longitudinal research to determine clearer connections between the 
interventions and subsequent student outcomes. 

5. Compliance with ethical standards  

Ethical approval was obtained from the appropriate institutional review board prior to data collection. Participants 
were informed of the purpose of the study, the voluntary nature of their participation, and the confidentiality of 
the information they provided. Informed consent was secured before participation, and additional permission was 
obtained before audio-recording the semi-structured interviews for transcription and analysis. 
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