


THE IMPACT OF PROJECT MATH ON THE PERFORMANCE OF BSED STUDENTS
ABSTRACT
This study determines the impact of the Project MATH (Manipulatives, Active Participation, Targeted Instruction, and Hands-on Activities) on the performance and interest of Bachelor of Secondary Education (BSED) students at Monkayo College of Arts, Sciences, and Technology (MonCAST) during the 2024–2025 academic year. Anchored in Vygotsky’s Sociocultural Theory and the Zone of Proximal Development (ZPD), the intervention aimed to enhance students’ proficiency in basic mathematical operations and boost their confidence in applying mathematical concepts. The participants, composed primarily of probationary BSED Mathematics students, engaged in structured remedial instruction. Assessment through pretest and posttest revealed a marked improvement in mathematical performance. In addition, students reported a moderately high level of enjoyment and perceived achievement, low negative emotions, and strong recognition of mathematics’ relevance in daily life. The results underscore the dual benefits of project MATH in strengthening academic competence and fostering positive attitudes toward mathematics. Continued use of targeted instructional strategies that address both cognitive and emotional dimensions is recommended to promote sustained student engagement and success in mathematics.
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INTRODUCTION
Mathematics is an essential discipline for the advancement of scientific knowledge and the intellectual development of students. Students in higher education must possess a robust comprehension of mathematics, as it is vital for understanding mathematical concepts in contemporary society and across diverse academic disciplines (Mandagda, Golez, & Closa, 2024). Consequently, mathematics functions as a fundamental discipline that significantly contributes to the cultivation of critical thinking and problem-solving abilities in students. Thus, proficiency in mathematics closely aligns with future academic and professional prospects. According to Fitzmaurice, O’Meara, and Johnson (2021), slow performance in mathematics restricts students' access to further education and impedes their potential contributions to the workforce, underscoring the necessity for Project Manipulatives, Active Participation, Targeted Instruction, and Hands-on Activities (MATH). Furthermore, mathematics serves as a powerful tool for global understanding and communication, facilitating organization and mitigating chaos in our lives. Mathematics enhances our comprehension of the universe and serves as an effective means of cultivating mental discipline. It cultivates logical reasoning, critical analysis, creative thought, and abstract or spatial reasoning.
Project MATH caters to students who struggle in subjects such as mathematics (Penjor & Rai, 2020). It provides students with desirable skills and assesses the outcomes of an educational system. The techniques, pedagogies, and activities related to remedial classes are uncomplicated and do not require substantial preparation; yet they remain significant and suitable for low-achieving students. According to Masengesho and Hersbon (2024), the Project MATH increases student involvement in the educational process. This project emphasizes student engagement and motivation rather than teacher-centric instruction, and they also state that there is an improvement in the motivation and performance of students with low basic numeracy skills (Apus & Quirap, 2024).
	Students who perform poorly in mathematics receive Project MATH to support their current and future academic performance (Herrera, 2019). Cachero (2020) finds that students receiving intervention strengthen their mathematics skills and show an increased interest in the subject. Several studies suggest that providing opportunities to learn plays a key role in promoting low-achieving students’ performance in mathematics. Therefore, every Friday, the team conducts Project MATH for probationary students. The population is selected according to the following criteria: those who receive grades between 80 and 84, based on the retention policy for probationary status with learning difficulties in numeracy skills. Thus, Project MATH becomes one of the initiatives implemented by the coordinators and deans to support students with learning problems or difficulties that hinder their mastery of basic numeracy skills (Byiringiro, 2023). Moreover, we implement Project MATH to assist students in achieving the expected competencies in core academic skills, such as literacy and numeracy.





Action Research Questions
The purpose of this research is to examine the impact of Project MATH as an intervention on the performance of BSED students. Specifically, the researchers seek to answer the following:

1. [bookmark: _Hlk202443616]What is the demographic profile of the student in terms of:
1.1. course and
1.2. sex
2. What is the level of performance of the students by comparing their scores in: 
2.1. pre-test  and 
2.2. post-test?
3. Is there is a significant difference in the students’ performance based on their pre-test and post-test scores?
4. What is the level of interest among BSED Students toward learning mathematics during their remedial classes?

Theoretical Framework

The study is anchored on Vygotsky's Sociocultural Theory, which emphasizes the importance of social interaction and scaffolding in student learning and growth. According to this theory, learners benefit considerably from guided teaching within their Zone of Proximal Development (ZPD), where they engage in tasks they cannot accomplish independently (Vygotsky, 1978, as cited in Delos Santos & Mercado, 2023). Remedial classes serve as scaffolds, providing tailored support to close academic gaps and promote deeper understanding. In higher education, such support mechanisms are critical in enhancing the performance of at-risk students, particularly in teacher education programs like BSED. Garcia and Ramos (2023) assert that systematic remedial training tailored to individual learning needs improves student progress and engagement. So, looking at Project MATH using Vygotsky's theory helps teachers see how important personalized learning with social support is for helping students succeed.
The Zone of Proximal Development (ZPD) plays a key role in improving the effectiveness of remedial mathematics instruction by identifying the gap between what learners can do independently and what they can achieve with guided support. In the context of remedial education, centering instruction on a student's ZPD allows educators to design appropriately challenging learning experiences, thereby promoting cognitive growth and strengthening mathematical understanding. Reyes and Dizon (2022) highlight that applying the ZPD framework in mathematics remediation enables teachers to align instruction with students' current competency levels while gradually guiding them toward more advanced thinking skills. This approach not only boosts academic performance but also enhances students’ confidence and motivation to learn—both essential for learners struggling in mathematics.	
The quantitative research design using pre- and post-tests is a widely employed method to assess the effectiveness of an intervention or instructional strategy by measuring changes in participants' performance over time. This design involves administering a test before (pre-test) and after (post-test) the treatment or intervention to the same group, enabling researchers to analyze any differences in scores to determine the impact of the variable being studied. According Fraenkel, Wallen, & Hyun (2020) The strength of the pre- and post-test design lies in its ability to provide empirical evidence of change within the same group of participants over time, thus controlling for individual differences. It is especially effective in educational research for evaluating student learning, behavioral changes, or skill development because of teaching strategies or training programs
METHODOLOGY
Research Design 
A quantitative research design that utilized a pre-test and post-test approach was a powerful method for measuring the effect of an intervention or treatment on a specific group. Researchers collected data from participants before and after the implementation of the intervention, enabling them to assess their interest during the intervention. This design helped ensure the results were reliable by comparing scores before and after the intervention, giving clear and measurable proof of any changes (Creswell & Creswell, 2024). Furthermore, the pre-test and post-test design enabled the evaluation of intervention effectiveness across different educational or behavioral settings.
Research Respondents

The study had involved thirty students from the secondary education department who had undergone a probationary period for the school year 2024–2025 at Monkayo College of Arts, Sciences, and Technology (MonCAST) and had required basic math remediation. The dean of the BSED program had placed these students on academic probation due to their grades falling below the program's sustaining grade of 85 in mathematics-related areas during their enrollment assessment.

Research Instruments

The teacher had prepared an activity design that was well-structured, engaging, and tailored to students' actual learning needs to help build foundational skills, including week-long orientation activities, expected output, and actual results. The program had guided both teachers and students. Hence, the researchers administered a teacher-made pre-test and post-test consisting of 60 multiple-choice items aligned with the mathematics competencies covered in the remedial sessions. The tests had been validated by the dean of secondary education and the vice president for academic affairs to ensure content validity. The pretest assessed students' baseline understanding, while the posttest measured learning gains after the intervention. The students were given a survey questionnaire to gauge their interest in the remedial class.

Data Collection

The research instrument had consisted of four parts. In Part I of the research instrument, the researchers had conducted an orientation for learners and parents about the remedial classes in the numeracy program. In Part II, the researchers had administered pre-tests and post-tests to gather the necessary data for the study. There had been sixty multiple-choice teacher-made questions specifically designed for students. They had subjected the pre-test and post-test to content validity. In Part III, the teacher had administered a questionnaire to gauge their interests during the remedial class. The researchers had implemented project manipulatives, active participation, targeted instruction, and hands-on activities (MATH) as a treatment to upskill the learning competency of the students in the BSED department. The posttest had been administered afterward. Part IV of the research instrument involved the teacher distributing an adapted questionnaire to determine the level of interest of the students toward the Project MATH. The researchers had monitored the participants' attendance and performance in each remedial class.

Data Analysis

The researchers identified the respondents' demographic profile based on their program enrollment. Hence, the researchers applied the weighted mean average (WMA) and standard deviation (SD) to determine the level of performance of the students based on their pretest and posttest scores. Additionally, the researchers administered a paired sample t-test to identify any significant differences in the learners' performance with respect to basic mathematical concepts. The gathered data were tallied and analyzed.concerning


RESULTS AND DISCUSSION

This section presented the findings and discussion of the study, focusing on the effectiveness of the Remedial Class among BSED students under probationary status.
Demographic profile of the BSED students 
						Table 1
						Course
	Course
	Frequency
	Percentage

	English
	8
	26.7

	Mathematics
	22
	73.3

	Total
	30
	100







[bookmark: _Hlk202433806]The table shows the course of the respondents of which 26.7% are from BSED English and 73.3% are from BSED Mathematics. This indicates that majority of the respondents are from BSED mathematics. 

Table 2
Sex

	Sex
	Frequency
	Percentage

	Male
	13
	43.3

	Female
	17
	56.7

	Total
	30
	100



[bookmark: _Hlk202433823][bookmark: _Hlk202444007]The table shows the sex of the respondents of which 56.7% are females and 43.3% are males. This indicates that majority of the respondents are females. 


[bookmark: _Hlk202249687]Level of performance of the students by comparing their scores 
Table 3
Pre-test and Post-test

	Students Performance 

	  
	      N 
	          Mean 
	                 SD 
	                SE 

	POSTTEST 
	
	      30 
	
	40.90 
	
	                 5.86 
	
	              1.070 
	

	PRETEST 
	
	30
	
	32.63
	
	6.68 
	
	1.220 
	


[bookmark: _Hlk202433839]
[bookmark: _Hlk202444033]The table summarizes the performance of students in both tests. The mean score on the pre-test was 32.63 with a standard deviation of 6.68, indicating a lower baseline level of student performance. In contrast, the mean score on the post-test was notably higher at 40.90, with a standard deviation of 5.86. This result indicates a significant improvement in student performance after the intervention or instruction.


[bookmark: _Hlk202249756]Significant difference in the students’ performance 
Table 4
Students Performance on pretest and posttest
	

	  
	  
	  
	      t 
	                     df 
	                 p 
	    Mean Difference 
	  SE Difference 

	POSTTEST 
	
	- 
	
	PRETEST 
	
	     6.055 
	
	  29 
	
	 < .001 
	
	8.27 
	
	1.365
	

	

	 

	

	


[bookmark: _Hlk202433855]The table presents the results of the paired samples t-test conducted to determine if there was a statistically significant difference in students' problem-solving skills between the pre-test and post-test phases. The t-test yielded a t-value of 6.055 with 29 degrees of freedom and a p-value of less than .001. This indicates a highly significant difference in scores between the two tests, surpassing the conventional threshold of significance (p < .05). The mean difference between the pre-test and post-test scores was 8.27, with a standard error of 1.365, further highlighting the effectiveness of the implemented intervention or teaching methodology.

Level of  interest among BSED Students
Table 5
Interest 


	Variables
	Over-all Mean
	Std. Dev.
	Descriptive Equivalent
	Interpretation

	Enjoyment
	3.234
	.699
	Moderate High
	Moderate high level of enjoyment towards mathematics among the students.

	Negative Emotions (Fear, Anxiety and Distress)
	2.061
	.718
	Moderate Low
	Moderate-low level of negative emotions associated with mathematics.

	Usefulness of Mathematics in Daily Lives
	3.642
	.494
	High
	High perceived usefulness of mathematics in everyday situations.

	Perceived Mathematics Achievement
	2.758
	.547
	Moderate High
	Moderate high level of perceived competence in mathematics.



[bookmark: _Hlk202433874][bookmark: _Hlk202444060]The table shows the level of performance among BSED students in terms of their enjoyment of mathematics, with an overall mean of 3.234 and a descriptive equivalent of moderately high. This indicates that the students have a positive feeling towards the subject of mathematics. Hence, the level of negative emotions that the overall mean is 2.061, with a descriptive equivalent of moderately low. This means that the students experienced minimal negative feelings related to mathematics.
The level of usefulness of mathematics in daily lives is such that the overall mean is 3.642, with a descriptive equivalent of high. This means that the students largely believe that math is relevant and practical. Moreover, the level of perceived mathematics achievement that the overall mean is 2.758, with a descriptive equivalent of moderately high. This means that the students generally feel confident in their mathematical abilities.

Conclusion

[bookmark: _Hlk202434302]The study's intervention significantly enhanced the performance of BSED students, especially in their mathematical problem-solving abilities, according to the findings. Statistical analysis substantiates the significant improvement in scores from pretest to posttest, demonstrating the efficacy of the teaching style or remedial education used. This improvement demonstrates that Project MATH as interventions improved the students' academic performance, particularly when addressing core learning gaps. Furthermore, the improvement in posttest performance demonstrates the students' capacity to better understand mathematical ideas following the intervention. In addition, the study provides valuable insights into students' attitudes about mathematics. Most responses came from the BSED department and were largely female, which may have influenced the results. Overall, students indicated moderately high interest in learning mathematics and saw the subject as extremely beneficial in their daily lives. Their somewhat strong trust in mathematical ability, along with low levels of negative emotions, points to a generally favorable learning environment. These findings suggest that promoting both cognitive and emotive components of learning can help kids achieve academic success in mathematics.

Recommendation

[bookmark: _Hlk202444111]Based on the study's findings, Project MATH was advised to be implemented in the school. 
Educational institutions were encouraged to continue to conduct remedial sessions tailored expressly to address students' key learning deficits in mathematics. The statistically substantial improvement in students' post-test scores demonstrates the efficacy of tailored programs for improving problem-solving abilities. Teachers and administrators should think about including comparable structured remedial programs into the regular curriculum, particularly for pupils who show early indicators of difficulties with mathematics. The emphasis on core topics, tailored training, and frequent progress monitoring can all lead to long-term academic growth. Furthermore, the study emphasizes the necessity of addressing not only cognitive development but also students emotional and attitudinal inclinations toward mathematics. Given the moderate level of interest and confidence demonstrated by participants, future interventions should incorporate measures to promote positive attitudes and minimize math-related anxiety. Encouraging a supportive classroom climate, including real-life applications of mathematical concepts, and giving chances for collaborative learning can all help students become more motivated and engaged. Educators should be prepared to understand emotional barriers to learning and use instructional methods that foster both competence and confidence in mathematics.
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