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Abstract 
 

The integration of online applications in education has been widely recognized for its potential to enhance learning 

outcomes. This study assessed the effectiveness of the Sync Buzzer Application in improving the mathematics 

performance of Grade 1 learners at Eustacio Barcatan Elementary School in the Polomolok 1 District, South Cotabato 

Division. The research aimed to evaluate the learners' performance by comparing pretest and posttest results and 

identifying any significant differences in their mathematical abilities after the intervention. Additionally, the study 

explored the relevance of integrating the Sync Buzzer Application as an instructional tool in teaching mathematics. A 

pre-experimental research design with a quantitative approach was employed, utilizing a pretest-posttest framework 

and an adopted questionnaire to gather data. Results indicated that prior to the intervention, the learners' performance 

in mathematics was at the beginning level. Following the use of the Sync Buzzer Application, their performance 

improved to an "approaching proficiency" level. Statistical analysis revealed a significant difference between the 

pretest and posttest scores, highlighting the application's effectiveness in enhancing learners' mathematical skills. As 

a result of the findings, a program model titled SOLVE was developed to address and support the least learned 

competencies. The study recommends further exploration of the Sync Buzzer Application's integration across other 

grade levels and subject areas to validate its broader applicability and impact.  
 

Keywords: sync buzzer, performance, pre-experimental design, explanatory sequential, intervention 

 

Introduction 
 

The advancement of technology has brought about innovative solutions to enhance teaching and learning processes. Among these, the 

integration of digital tools in the classroom has proven to foster engagement and improve understanding, particularly in challenging 

subjects such as mathematics. Understanding technology helps people recognize the difference between natural events and human-

made creations. Technology is not random; it is carefully designed by individuals. As computer technology continues to advance, it 

influences education, homes, and workplaces in significant ways.  

Despite the strong evidence supporting the effectiveness of digital teaching strategies in boosting student learning, the problem of low 

exam scores among struggling learners remains a significant challenge for both teachers and students. The issue also persists at Eustacio 

Barcatan Elementary School. Out of 205 students who took the early grades numeracy assessment, 200 Grade 1 learners scored below 

75% for non-numeracy skills, while only 5 Grade 1 learners scored above 75% for numeracy skills during the 2023-2024 school year. 

This challenge creates an environment that inhibits learners from fully participating in the learning process. 

The integration of the Sync Buzzer app is anticipated to address the identified challenges by promoting active participation, immediate 

feedback, and collaborative learning. This study aims to contribute to the growing body of research on technology-enhanced learning, 

particularly in improving learners' mathematical performance. It also seeks to provide educators with practical insights on utilizing 

digital tools to engage students effectively. 

Consequently, studies have shown that interactive digital tools significantly improve learner engagement and performance in 

mathematics. According to Smith and Jones (2021), gamified learning environments using apps increase motivation and reduce math 

anxiety. However, Purmayanti (2022) highlights three main obstacles students face when incorporating digital literacy into education: 

These include limited access to necessary digital resources, a deficiency in digital literacy skills among educators and learners. The 

widespread utilization of digital tools has become increasingly prevalent in daily life, serving various functions from information 

retrieval to communication.  

Furthermore, the gap in access to digital technologies among individuals from diverse cultural, demographic, and socio-economic 

backgrounds continues to widen and become more evident. Although young individuals are commonly branded as 'digital natives,' 

implying they are adept and at ease with digital tools, the reality is more intricate than this portrayal suggests (Janschitz et al., 2022). 

Numerous governments prioritize digital literacy in education, aiming to enhance students' digital skills through policies and curricula. 

However, this effort faces challenges like insufficient teacher training, unequal digital infrastructure across school districts, and uneven 

access to digital media among students. While the integration of digital literacy in the classroom is crucial, it is evident that learners 

encounter challenges in its implementation (Weninger, 2022). 

This research aims to examine the Sync Buzzer application used by teachers and assess the performance of mathematics among learners, 

which serves as the primary motivation in pursuing this study.  
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Research Questions 

This study determined the effect of sync buzzer application in teaching mathematics 1 in Eustacio Barcatan Elementary School. 

Specifically, the study sought answers to the following questions: 

1. What is the performance of the grade 1 learners in mathematics before the utilization sync buzzer application? 

2. What is the performance of the grade 1 learners in mathematics after the utilization of sync buzzer application? 

3. Is there a significant difference between the performance of Grade 1 learners in mathematics before and after the utilization 

of sync buzzer application? 

4. What program model in mathematics 1can be developed to improve the performance of the learners? 

Methodology 

Research Design 

The research design in this study employed a pre-experimental design with a quantitative approach. Creswell (2008), expressed that 

quantitative research in educational research involves the researcher selecting the topic, posing specific, focused questions, gathering 

quantifiable data from participants, analyzing these data using statistical methods, and conducting the inquiry impartially and 

objectively. 

Quantitative research utilizes statistical techniques to comprehend and elucidate phenomena. Experimental research investigates the 

impact of systematically manipulating one variable on another. The manipulated variable, known as the experimental treatment or 

independent variable, aims to establish cause-and-effect relationships. The primary objective of experimental research is to examine 

whether a particular approach or method is superior to a traditional one (Ary et al., 2010). 

In this study, a single pre-experimental design was employed, which offers limited control over extraneous variables, utilizing a one-

group pretest-posttest design. This approach involves administering a pretest to measure the dependent variable, implementing the 

experimental treatment, and then administering a posttest to evaluate the impact of the treatment. The differences observed between 

pretest and posttest scores are attributed to the application of the experimental treatment. 

Respondents 

The research participants of this study were the sixty-five (65) Grade 1 learners who are chosen purposively regardless of their age and 

gender as long as their final rating in the previous school year in Mathematics was 80%. This technique is appropriate for this study as 

Cresswell, and Plano Clark (2011) suggested that purposive sampling involves the identification and selection of individuals or groups 

with significant knowledge or experience in a specific area of interest. 

Instrument 

The needed data for this study was gathered using a test questionnaire pretest and posttest adapted from the self-learning modules of 

the Department of Education (see appendix C) were used to assess the mastery level of the learners in mathematics 1 about time and 

nonstandard units of length, mass and capacity. Solves problems involving time (days in a week, months in a year, hour, half-hour, and 

quarter-hour). Compares objects using comparative words: short, shorter, shortest; long, longer, longest; heavy, heavier, heaviest; light, 

lighter, lightest.  The questionnaire consisted of thirty (30) items and had different levels of difficulty based on the designed Table of 

Specifications (see appendix D) considering the cognitive levels of Revised Bloom’s Taxonomy (Anderson & Krathwohl, 2001). The 

reliability of the questionnaire was assessed by using the split-half method. Right answers were given 1 point, and wrong answers were 

given 0 points following the descriptive rating of learner’s mastery level score by Tan and Andamon (2018). 

Procedure 

The data collection process commenced with the preparation of request letters seeking authorization for the study. Initially, these letters 

were sent to the School’s Division Superintendent of South Cotabato (see appendix A), the District Head of Polomolok 1, the School 

Principal (see appendix B) and the selected school, requesting permission to conduct the study. Upon obtaining permission, the school 

head of the selected institution will be notified, and a convenient schedule were arranged for test questionnaire administration.  

On the designated date and time, the researcher distributed the test questionnaires to the participants. Prior to this, the researcher 

clarified any unclear aspects in the test questionnaire and provides an explanation for the purpose of the study. The researcher 

emphasized the importance of honest responses and assures the confidentiality of their identities. After the participants had completed 

all questionnaire items, the researcher collected and organized the data, which would then be submitted to a statistician for thorough 

analysis. 

Data Analysis 

To determine the pretest and posttest performance of the Grade 1 learners in Mathematics 1 mean was used. 

A paired T-Test was employed to analyze the significant difference between the pretest and posttest scores of Grade 1 learners in 
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Mathematics 1. This statistical method was chosen because it is specifically designed to compare two related groups — in this case, 

the same group of learners' performance before and after an intervention. 

Ethical Considerations 

The Mindanao State University- General Santos Institutional Ethics Review Committee (MSU-General Santos IERC) has recently 

reviewed the responses to the conditions placed upon the ethical approval for the research/project. The research paper was deemed to 

meet the requirements of the PHREB (2017) and full ethical approval has been granted with the approval number 270-2024-MSUGSC-

IERC (see appendix F). 

Likewise, the researcher ensured that all participants, including parents and school administrators, are fully informed about the study's 

purpose, procedures, potential risks, and benefits before agreeing to participate. Participants should have the right to withdraw from 

the study at any time without facing consequences. The researcher is responsible for safeguarding the confidentiality and anonymity 

of participants' information. Sensitive data should not be disclosed in any publications or presentations resulting from the study. 

Measures should be taken to protect participants' identities, and data should be stored securely. The researcher guarantees that 

participation in the study is entirely voluntary and free from coercion or undue pressure. Parents should feel empowered to decline 

participation without facing reprisals or negative consequences for themselves or their children. The researcher also respects the 

autonomy and decision-making capacity of parents, allowing them to make informed choices about their involvement in the study and 

their children's education. Additionally, researchers should engage parents in the research process in a collaborative and respectful 

manner, acknowledging their expertise and perspectives. 

All research processes complied with the Data Privacy Act (Republic Act No. 10173). Information collected will remain confidential, 

respecting participants' privacy and anonymity. Utmost care, objectivity, and accuracy will be ensured during data handling, analysis, 

and interpretation. 

Results and Discussion 

This section presents the results, analyses, and interpretations of the data gathered to answer the study's problems. Tables, figures, and 

texts are used to present, interpret, and analyze the data gathered for the study. 

Performance of the Grade 1 Learners in Mathematics before the Integration of Sync Buzzer Application. 

Table 1 presents the performance in mathematics before the utilization of sync buzzer application. Results reveal that the learners have 

beginning level of performance in mathematics before the utilization of sync buzzer application with 67.7% and have developing 

performance with 32.3%. None of the learners have approaching proficiency, proficient, and advanced level of performance in 

mathematics before the utilization of sync buzzer application. 

The mean of 4.51 is described as beginning implies that the learners have very low level of performance in mathematics before the 

utilization of sync buzzer application. Very low performance in mathematics is attributed to many factors. Accordingly, routine drills 

and rote memorization are major components of many traditional arithmetic teaching methods. These approaches might not adequately 

engage young students or meet their developmental needs, which could lead to a poor comprehension and memory of mathematical 

ideas. 

In addition, interactive or visually exciting components that hold young learners' attention are frequently absent from traditional 

teaching approaches. Without stimulating resources, first-graders may find it difficult to maintain motivation and concentrate due to 

their innate curiosity and propensity for distraction. Moreover, the abstract nature of mathematics needs to be taught with much 

considerations of the manipulatives. Mathematics at this level often introduces abstract concepts like numbers, shapes, and basic 

arithmetic operations. Without hands-on, practical tools or visual aids, young learners may find it challenging to grasp these concepts. 

A study conducted by Ludwig (2021) highlights that low performance in mathematics is influenced by various factors, including student 

attitudes, teaching methods, language proficiency, and socio-economic status. Negative perceptions and anxiety about math hinder 

engagement, while strict or ineffective teaching methods and a lack of engaging strategies exacerbate challenges. Language barriers 

impact understanding, with non-native speakers often struggling more. Socio-economic disparities limit access to quality resources, 

affecting learning outcomes. Early intervention, such as numeracy screening and targeted support, is crucial for improving performance. 

Addressing these issues through supportive teaching, equitable resources, and early action can enhance students' mathematical 

achievement. 

Acar-Güvendir (2016) conducted a study examining the relationship between intrinsic and extrinsic motivation levels and mathematical 

achievement of eighth-grade students and used Trends in International Mathematics and Science Study data in 2011 in this context. 

The results of the research showed that students’ interests in mathematics, self-efficacy, mathematics perceptions, frequency of 

mathematics exams, and teachers’ interest in students were related to mathematics achievement.  

The findings showed that intrinsic motivation is associated with mathematics achievement more than extrinsic motivation. A general 

analysis of the study also showed that mathematics achievement is related to both intrinsic and extrinsic motivation sources that need 
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to be addressed by mathematics experts and teachers (Becker, McElvany, & Kortenbruck, 2010; Vansteenkiste, Timmermans, Lens, 

Soenens, & Van den Broeck, 2008) 

Table 1. Performance of the Grade 1 Learners in Mathematics Before the  

Integration of Sync Buzzer Application. 
No. of Items Percentile f % Description Verbal Interpretation 

30      

25-30 81-100 0 0.00 Advanced Very High 

19-24 61-80 0 0.00 Proficient High 

13-18 41-60 0 0.00 Approaching Proficiency Moderate 

7-12 21-40 21 32.3 Developing Low 

0-6 0-20 44 67.7 Beginning Very Low 

Mean 4.51 Beginning Very Low 
 

Performance of the Grade 1 Learners in Mathematics After the Integration of Sync Buzzer Application. 

Table 2 presents the performance in mathematics after the integration of sync buzzer application. Results reveal that the learners have 

approaching proficiency and developing level of performance in mathematics with both 49.2% after the integration of sync buzzer 

application. There is 1.5% who is at the proficient level and none of the learners have advanced and beginning level of performance in 

mathematics after the integration of sync buzzer application. The mean of 12.83 is described as approaching proficiency. This means 

that the learners have moderate level of performance in mathematics after the integration of sync buzzer application.  

The term “moderate” Students demonstrate a fundamental understanding of mathematical principles, but they may find it difficult to 

understand more abstract or sophisticated ideas. While pupils may not have continuously displayed greatness or mastery, a middling 

performance result in mathematics usually means that they have exhibited a satisfactory or adequate comprehension of mathematical 

ideas. Learners may need assistance or direction when faced with difficult or unusual tasks. In adequate review or practice of 

mathematical ideas or enthusiasm for mathematics. 

Accordingly, the result implies that the very low mean score of 12.83 indicates that learners have not successfully mastered 

mathematical concepts and skills after the integration of sync buzzer application in mathematics in some reasons: first differentiated 

instruction to meet the diverse needs of learners, second parent-teacher collaboration to foster partnership between parent and teachers 

to support math learning and lastly, lack of interest in learning mathematics. Moreover, technology can be utilized to provide more 

customized education, such as by presenting many approaches to a task's solution. For instance, the instructor might support. Students 

should use technology to solve problems on their own, self-check their solutions, and compare and assess different ways to solving 

problems. 

A study conducted by Hillmayr et al., (2020) highlights that Low performance in mathematics arises from factors such as negative 

attitudes, ineffective teaching methods, language barriers, and socio-economic challenges. Many students harbor anxiety and dislike 

for math, which hinders engagement. Strict or unengaging teaching further exacerbates difficulties, while language proficiency 

significantly impacts understanding. Socio-economic disparities limit access to quality resources, affecting learning outcomes. Early 

interventions, including numeracy screening and targeted support, are crucial for improving performance. Addressing these issues 

through supportive teaching, equitable resources, and timely interventions can enhance mathematical achievement. 

In addition to being useful for learning new mathematical concepts, digital technology can also be helpful for refining and honing 

previously learned skills, which is crucial for example to promote mathematical concepts at a lower level (Hillmayer et al., 2020). 

Teachers can connect mathematical ideas to real-world situations by using technology, issues enabling pupils to investigate 

mathematical ideas. On the other hand, the use of technology in math classes boosts students' engagement in the the process of studying 

mathematics. The quantity of technological resources accessible to educators and learners is growing. Consequently, educators must 

create creative programs to help their pupils get more out of learning situations that use technology (Getenet, 2020).   

Table 2. Performance of the Grade 1 Learners in Mathematics After the Integration of  

Sync Buzzer Application. 
No. of Items Percentile f % Description Verbal Interpretation 

30      

25-30 81-100 0 0.00 Advanced Very High 

19-24 61-80 1 1.5 Proficient High 

13-18 41-60 32 49.2 Approaching Proficiency Moderate 

7-12 21-40 32 49.2 Developing Low 

0-6 0-20 0 0.00 Beginning Very Low 

Mean 12.83 Approaching Proficiency Very Low 
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Significant Difference Before and After the Integration of Sync Buzzer Application. 

Table 3 presents the paired t-test on the performance of grade 1 learners in mathematics before and after the integration of sync buzzer 

application. Results show that there is a significant difference between the means of the pretest scores and posttest scores in the 

performance of grade 1 learners in mathematics before and after the integration of sync buzzer application. This is supported by a t-

computed value of 26.125 and a p-value of .000. A p value of less than .05 (p=.000 < .05) indicates that there is a significant difference 

in the performance level of the learners using their pretest and posttest scores in mathematics.  

Results also reveal that the utilization of sync buzzer application has improved the performance level of learners in mathematics.  This 

further means that the technological learning approaches are effective in increasing the performance level of learners in mathematics.  

This finding is supported by Noreen and Rana (2019) that learners taught through activity-based teaching performed better in post-test. 

It is recommended that in future Mathematics may be taught with activities at elementary level. Mathematics kit containing material 

for activities may be provided to Mathematics teachers.  

In addition, Akcay et al (2021) expressed that the technologies used in primary school mathematics teaching have positive effect on 

students' mathematics achievement. On the contrary, it was discovered that traditional-based learning is more effective than technology-

based learning (Ganitano, et al., 2019). Tahiroğlu and Çakır (2014) assert that motivation is a necessary condition for learning. In a 

brief period of time, pupils learn the subjects that pique their interest and curiosity.Those who are sufficiently motivated will succeed 

to the extent that they are more inclined to study for their assignments and tests. However, those who lack motivation are also not 

prepared to learn. Stated differently, motivation and achievement are positively correlated (Akbaba, 2006). 

In the study conducted by Ministry of National Education (MoNE, 2016a), the effect of Turkish students’ emotional characteristics on 

the mathematics achievement in PISA 2012 was examined based on the results. The study was a literature review, and the results 

obtained from other researches in this field and the mathematics education programs prepared by the MoNE were used. The results of 

the study indicated that self-efficacy and self-confidence, which is one of the emotional characteristics of the students, had an effect on 

learning in mathematics. It was seen that while the students who had high mathematics self-efficacy had higher academic achievement 

because they made more effort towards mathematics; in general, although the students had a positive attitude towards mathematics, it 

was found that students’ mathematics achievement remained low. 

Table 3. Paired t-test on the Performance of Grade 1 Learners in  

Mathematics Before and After the Integration of Sync Buzzer Application 
Experimental Group Mean SD t computed p- value Remark 

Posttest 12.83 2.73 26.125 .000 Significant 

 

Integration of Solve Model Program Using Sync Buzzer Application 

A. Introduction 

Eustacio Barcatan Elementary School, with the school ID 208509, was established in honor of the late Eustacio Barcatan, a teacher, 

and the donor of the land on which the school is built. Located in the eastern part of Barangay Poblacion, Polomolok, South Cotabato, 

the school occupies a 5,530-square-meter property. It is currently the second-largest school in the Polomolok Central 1 District based 

on student enrollment, with a consistent annual growth rate of 10% in its student population. The school also demonstrates academic 

progress, highlighted by its recent participation in the Research Congress. 

 In today's highly connected and technology-focused world, university students need to cultivate advanced skills, adaptability, and 

flexibility to thrive in a workplace shaped by rapid digital transformations across industries. In education, disruption refers to abrupt 

shifts that lead to substantial changes, redefining learning quality. To keep pace with the growing demand for varied skills from 

employers, students must embrace lifelong learning, continuously acquiring, discarding, and refining their skills. 

In this study, the mathematics performance of Grade 1 learners prior to the use of the Sync Buzzer Application is presented in Table 2, 

highlighting their abilities before incorporating sync buzzer. The results show that 67.7% of the learners were at the beginning level, 

while 32.3% demonstrated developing performance. Notably, none of the learners achieved levels of approaching proficiency, 

proficient, or advanced in mathematics prior to the integration of sync buzzer application. The mathematics performance of learners 

after implementing sync buzzer shows significant improvement. The results indicate that 49.2% of the learners reached the approaching 

proficiency level, while another 49.2% remained at the developing level. Additionally, 1.5% achieved the proficient level, with no 

learners falling into the advanced or beginning performance categories following the use of sync buzzer application. 

The term “moderate” refers to students who display a basic understanding of mathematical concepts but may struggle with more 

abstract or complex ideas. While they might not consistently show excellence or mastery, a moderate performance in mathematics 

generally indicates a satisfactory or adequate grasp of mathematical principles. These learners may require support or guidance when 

tackling challenging or unfamiliar tasks, which could stem from insufficient review, practice, or a lack of enthusiasm for mathematics. 

Furthermore, digital technology is not only valuable for introducing new mathematical concepts but also for enhancing and reinforcing 
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previously acquired skills, which is essential for building foundational mathematical understanding. By incorporating technology and 

well-structured contingency plans, teachers can relate mathematical concepts to real-world scenarios, allowing students to explore and 

deepen their understanding of these ideas. 

B. Objectives 

The objectives of the integration of Sync Buzzer Application are as follows: 

1. To utilize the Sync Buzzer application to create an interactive learning environment that actively engages learners and 

encourages their participation in mathematics lessons. 

2. To promote critical thinking and problem-solving by integrating competitive and collaborative digital activities that challenge 

learners to apply mathematical concepts in real-time scenarios. 

3. To utilize digital platforms to offer regular practice and instant feedback, supporting learners in reinforcing and mastering 

essential mathematical concepts. 

4. To use the Sync Buzzer to cater to diverse learning needs by customizing activities that address varying skill levels, allowing 

students to progress at their own pace. 

5. To employ digital tools to track learner progress through instant results and analytics, enabling teachers to identify strengths 

and areas for improvement effectively. 

C. Utilization of Sync Buzzer as Learning Approach in Mathematics 1 

First, the preparation stage involves defining learning objectives by identifying specific mathematical concepts or skills to be taught, 

such as basic addition, subtraction, patterns, or shapes. Develop a set of questions aligned with these objectives, ensuring they are 

suitable for the learners’ grade level. Set up and test the sync buzzer system or app, ensuring all devices are properly connected. Finally, 

organize supplementary materials like visual aids, manipulatives, or worksheets to support the activity. 

Second, begin the activity by explaining the rules of the sync buzzer system, including how to buzz in and answer questions. Establish 

behavior guidelines, such as waiting for the question to be fully read, answering respectfully, and fostering teamwork. Organize students 

into balanced teams or pairs to promote collaboration and equitable participation. 

Third, conduct the activity by presenting questions using the sync buzzer system, either visually or verbally, one at a time. Facilitate 

interaction by allowing students to buzz in when ready, giving the first responder the chance to answer. Provide immediate feedback, 

confirming correct answers or offering explanations and opportunities for others to respond if the answer is incorrect. 

Fourth, encourage engagement by setting time limits for buzzing in to maintain the activity's pace. Introduce bonus questions or varying 

difficulty levels to keep it stimulating. Use positive reinforcement, such as points or rewards, to motivate and recognize correct answers. 

Lastly, after the activity, review key concepts, address challenges, and encourage students to reflect on their learning experience. Assign 

follow-up practice, such as worksheets or games, to reinforce understanding. Evaluate students’ performance to assess learning 

outcomes, and gather feedback from students and co-teachers to improve future activities. Conclude by celebrating achievements, 

encouraging further practice, and thanking participants for their enthusiasm. This approach makes the sync buzzer a dynamic and 

effective tool for engaging students and enhancing their grasp of foundational mathematical concepts. 

Matrix of Integration of Solve Model Program Using Sync Buzzer Application 

Area of Focus Objective Activity Expected Outcome DepEd Goal Alignment 

Engagement & 

Participation 

To create an interactive 

learning environment 

that actively engages 

learners and encourages 

participation. 

- Implement the Sync 

Buzzer for interactive group 

sessions.  

- Organize competitive 

activities that require 

participation. 

- Increased student 

participation in lessons.  

- More active 

engagement in 

mathematical 

discussions. 

K to 12 Curriculum: 

Promote active learning and 

student-centered pedagogy.  

Active Learning Standards. 

Critical Thinking 

& Problem-

Solving 

To promote critical 

thinking and problem-

solving through 

competitive and 

collaborative digital 

activities. 

- Develop and integrate real-

time competitive questions 

that challenge students' 

ability to think critically.  

- Implement problem-

solving tasks with varied 

difficulty levels. 

- Enhanced problem-

solving skills in 

mathematics.  

- Students will develop 

the ability to think 

critically during math 

challenges. 

DepEd Vision: Encourage 

learners to apply problem-

solving skills in real-life 

scenarios. 

Skill 

Reinforcement & 

Mastery 

To offer regular practice 

and instant feedback for 

reinforcing and 

mastering essential 

mathematical concepts. 

- Use the Sync Buzzer's 

real-time feedback system 

to review answers.  

- Regularly assign tasks that 

require mastering specific 

math concepts. 

- Improved mastery of 

foundational math 

concepts through 

continuous practice and 

immediate feedback. 

K to 12 Standards: Ensure 

continuous practice and 

mastery of mathematical 

principles.  

Assessment and Evaluation 

Framework. 
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Area of Focus Objective Activity Expected Outcome DepEd Goal Alignment 

Customization 

for Diverse 

Needs 

To cater to diverse 

learning needs and allow 

students to progress at 

their own pace. 

- Customize the difficulty of 

questions based on the 

learners’ abilities.  

- Provide different sets of 

tasks for different learner 

levels. 

- Tailored learning 

experiences that meet 

the needs of all 

learners.  

- Students can progress 

at their own pace. 

Inclusive Education: Address 

diverse learning needs and 

create equitable learning 

opportunities. 

Data-Driven 

Learning 

To track learner progress 

through instant results 

and analytics. 

- Utilize the Sync Buzzer's 

analytics feature to collect 

data on student responses 

and performance.  

- Use the data for 

individualized learning 

support. 

- Data-driven insights 

into each student's 

performance.  

- Teachers will be able 

to identify strengths 

and areas for 

improvement. 

DepEd Action Plan: Use 

technology for effective 

monitoring and assessment. 

Teamwork & 

Collaboration 

To encourage teamwork, 

collaboration, and social 

skills among learners. 

- Organize students into 

teams to answer questions.  

- Foster group discussions 

after the activity to reflect 

on solutions. 

- Increased 

collaboration and 

teamwork skills 

among students.  

- Stronger peer-to-peer 

learning experiences. 

Curriculum Framework: 

Build social and emotional 

skills for effective 

communication and 

collaboration. 

Area of Focus Objective Activity Expected Outcome DepEd Goal Alignment 

Classroom 

Management 

To maintain a structured 

and focused learning 

environment during 

activities. 

- Establish clear guidelines 

for buzzing in and 

answering questions.  

- Use positive 

reinforcement techniques 

(points, rewards) to 

maintain engagement. 

- Smooth classroom 

management and a 

positive, well-

structured learning 

environment. 

Classroom Management 

Standards: Foster a safe, 

respectful, and supportive 

learning environment. 

 

SOLVE Model 

The study findings led to the development of the SOLVE Model, “S” means Solve refers to the process of identifying and choosing the 

most relevant data. “O” represents to Operate refers to the step where you implement the chosen solution or strategy. “L” stands for 

Learn it determine if the solution achieved the desired results. “V” denotes Verify means checking and confirming whether the solution 

solve the problems, lastly “E” represents Evaluate means assessing the quality, effectiveness, and efficiency of the proposed solutions. 

This model emphasizes that numerical quantification is accomplished through mathematics and both man-made and spatially natural 

circumstances. It's employed to address issues and has aided in creating social, economic significant developments in technology. 

When teaching mathematical problem-solving, the primary objective is for the development of general problem-solving skills and the 

application of mathematics in practical contexts (Dendane, 2009). 

On the other hand, several studies were conducted to improve students’ skills in solving mathematics problems. Hoon, Kee, Singh 

(2013) investigated students’ response in applying heuristics approach in solving mathematical tasks, and their abilities in applying the 

heuristics approach. Moreover, Reiss and Renkl (2002) proposed the use of heuristic worked-out examples in proving. They suggested 

that this should be integrated into mathematics classroom frequently so that students will learn to extract needed information in the 

problems. 

A low level of digital literacy among math teachers may prevent the adoption of contemporary pedagogical and technological 

approaches in math learning and teaching. In mathematics education, education and technology have become interdependent concepts. 

As a result, many math teachers are starting to embrace the idea that learning can only be successful if students build their knowledge 

rather than merely expand it through memorization. Therefore, teachers should assist students in creating new knowledge as well as 

applying and reinforcing what they already know. As a result, the teaching methodology changes from being teacher-centered to being 

more student-centered (Kafyulilo, Fisser,Pieters, Voogt, 2015).  

According to studies, incorporating technology into the classroom has the potential to shift instruction toward a more student-centered 

approach. Constructivist theory is frequently the basis for calls to reform mathematics education by taking into account more creative 

teaching strategies. Student-centered teaching strategies are crucial to this process. In mathematics education, a number of these 

teaching strategies (such as problem-based learning) have been created and are beginning to acquire traction (Yigit, 2014). 

Kirikçilar, Yıldız (2018) argues that educators should be aware of the potential of educational technologies. There are two ways that 

technology is used in mathematics education: using domain-specific software (like GeoGebra, https://www.geogebra.org/) and using 

learning technologies generally (like Moodle, https://moodle.org/). Mathematical-specific software applications are tools that can 

improve students' conceptual understanding of mathematical modeling, visualization, and simulation.  

Essentially, this model emphasizes the importance of technological learning approaches learners can gain new skills and information 



678/682 

 
 

 
 

 

Mangilay et al. 

Psych Educ, 2025, 38(6): 671-682, Document ID:2025PEMJ3695, doi:10.70838/pemj.380609, ISSN 2822-4353 

Research Article 

by using technological learning approaches, which give them access to a variety of learning resources. Teachers may establish 

productive, interesting, and welcoming learning environments that equip learners for success in the digital age by incorporating 

technological learning methodologies. Technology makes it possible to create learning experiences that are specific to each learner’s 

requirements and skills. Technology-based learning methods are accessible from any location and help close geographic divides. 

Immediate evaluation and feedback promote better comprehension and retention. 

The researcher initiated a program at Eustacio Barcatan Elementary School for Grade 1 learners. This program involved the 

implementing the SOLVE model four times per quarter, specifically during their Mathematics class every two weeks before the 

summative test. This program supports continuous learning in the performance of grade 1 learners in mathematics in preparing learners 

for quarterly exam. Implementing a solve model in the classroom can significantly enhance learner’s engagement, motivation and 

overall learning outcomes. Here is a general process to follow: 1.) It is important to Select the problem for the data accuracy and 

consistency and also it is crucial to be able to face issues head-on, and employing tried-and-true methods will help you identify the 

finest answers.2.) Operate knowledge aids in understanding the issue and determining the kind of operation needed. By being proficient 

in operations, the learners may deconstruct difficult issues into smaller, more manageable components. Finding patterns, connections, 

and dependencies is made easier with an understanding of operations. 3.) Learn Problem-solving skills help develop critical thinking, 

which enables the learners to make informed decisions and navigate complex situations. Learning problem-solving skills fosters 

creativity, allowing learners to think outside the box and come up with innovative solutions. And also promote a growth mindset, 

encouraging learners to continue learning and developing new skills throughout their life. 4.) Verify it helps deepen the understanding 

of the problem and solution. It gives confidence in the solution's effectiveness and its reliability. 5) Evaluate determines how effectively 

the solution achieves the intended learning objectives as the learners received clear instruction from the teachers in using technological 

learning approaches. 

 

Figure 1. SOLVE Model 

Conclusions 

Based on the findings, the following conclusions were drawn: The learners have very low level of performance in mathematics before 

the integration of Sync Buzzer Application. Very low performance in mathematics is attributed to many factors. Accordingly, routine 

drills and rote memorization are major components of many traditional arithmetic teaching methods. The learners have moderate level 

of performance in mathematics after the integration of Sync Buzzer Application. The term “moderate” refers to students who 

demonstrate a fundamental understanding of mathematical principles, but they may find it difficult to understand more abstract or 

sophisticated ideas. The integration of Sync Buzzer Application has improved the performance level of learners in mathematics. In the 

form of Sync Buzzer Application, it is effective in increasing the performance level of learners in mathematics. Results also reveal that 

the utilization of Sync Buzzer Application has improved the performance of learners in mathematics. This further means that the Sync 

Buzzer Application is effective in increasing the performance level of learners in mathematics. 

In the light of the findings from the data, the following are the recommendations: There is a need to integrate Sync Buzzer Application 

in the performance of Grade 1 learners in teaching Mathematics. There is a need to intensify the utilization of Sync Buzzer Application 

in teaching mathematics, particularly in Problem Solving. It is recommended to use Sync Buzzer Application in teaching mathematics 

and other subjects. Replication of the study is highly recommended by conducting the application of technological approaches by 

increasing the number of sessions or number of engagements of the learners.  
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