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ABSTRACT 

This study aimed to examine how Game-Based Learning (GBL) approach affected the performance of Grade 7 

students in the Revised K-12 Curriculum. A quasi-experimental pretest-posttest group design was used to compare 

the experimental group, which got the game-based learning intervention utilizing Math Bingo and other interactive 

mathematics games, to the control group, which received traditional instruction. Pretest and posttest scores were 

gathered and evaluated using appropriate statistical techniques to find significant differences within and between the 

groups. The pretest scores of the experimental and control groups did not differ significantly, according to the results, 

suggesting that their baseline performance levels were similar. However, there was a substantial difference between 

the experimental group’s pretest and posttest scores, suggesting progress following the implementation of game-based 

learning activities. Additionally, the posttest findings showed a substantial difference between the experimental 

difference between the experimental and control groups, with the experimental group attaining higher performance 

gains. These findings suggest that game-based learning effectively improved students’ understanding and proficiency. 

The study comes to the conclusion that integrating game-based instructional strategies into mathematics instruction is 

advised as they are a useful intervention for improving students’ mathematical performance. 
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1. INTRODUCTION 
Concern over students’ academic performance in mathematics has continued to grow, as many students struggle to 

perform at expected levels. This problem has an impact on both their academic achievement and their capacity to use 

mathematical concepts in practical settings. In everyday life, mathematics plays an important role because it influences 

logical reasoning, financial literacy, and problem-solving skills. Strong mathematical skills are associated with more 

career opportunities and higher levels of life satisfaction, according to Abin et al. (2020). Their research also shows 

that motivational and emotional factors, in addition to cognitive skills, influence mathematical ability. [1] 

 

Poor achievement in mathematics is a significant challenge worldwide, affecting numerous countries. In Fiji, as part 

of the South Pacific, Chad et al. (2021) reported that many students developed negative attitudes towards mathematics, 

partly due to weaknesses in the secondary school curriculum. While teachers at the secondary level demonstrated 

strong professional capacity, limited expertise among primary educators contributed to declining interest and poor 

performance. [2] 

 

In the Philippines, one of the priority concerns of the Department of Education is the dismal state of the mathematics 

achievement. A study conducted in Zambales involving 200 respondents results showed that the average grade of the 

students-respondents was 77.93, and that school related factors contribute to poor achievement in Mathematics. The 

results of the study suggested that the teacher should foster collaborative learning and create environments that 

encourage positive attitudes towards problem solving (Felipe & Funzalan, 2022). [3] 
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Mathematics underachievement remains a pressing issue in Maragusan, Davao de Oro, particularly at Pamintaran 

Integrated School, where students struggle with engagement and proficiency, especially when faced with abstract 

concepts and problem-solving tasks. This is especially evident in topics such as unit conversion, where students 

frequently struggle to connect mathematical concepts to real-world context. Over the past three years, the researcher 

has observed that lessons tend to stall when learners encounter difficulties applying these principles, often leading to 

a diminished interest and subsequent poor performance. In some cases, teachers accelerate lessons to meet curriculum 

requirements, but this approach sacrifices opportunities for students to develop critical thinking and problem-solving 

skills necessary for success. 

 

Although interventions such as after-school programs and curriculum adjustments have been introduced, students at 

Pamintaran Integrated School continue to show low motivation and weak engagement in mathematics. Previous 

studies highlight the importance of motivation, engagement, and effective teaching strategies. (Callaman & Itaas, 

2020; Felipe & Funzalan, 2022). However, little research has explored the potential of Math Bingo as a specific Game-

based Learning (GBL) strategy in this local context. While global findings suggest that GBL can enhance interest and 

achievement, localized evidence for its efficacy among Grade 7 learners in Maragusan is lacking. Given these 

challenges, experimenting with GBL as a strategy for improving Mathematics 7 outcomes is both timely and 

necessary. [5] 

 

2. RESEARCH METHODOLOGY 
2.1. Research Design 

This study employed a quasi-experimental research design to examine the effects of GBL on learners' achievement in 

mathematics. Specifically, it utilized a pretest-posttest design with two groups: one experimental group that received 

instruction through GBL and one control group that was taught using traditional methods. Both groups were assessed 

before and after the intervention to measure differences in academic performance. This approach aligned with the 

principles of quantitative research, which emphasize objective measurement, numerical data analysis, and determining 

relationships between variables (Creswell & Creswell, 2018). 

 

The participants of the study consisted of 47 Grade 7 students from Pamintaran Integrated School during the School 

Year 2025–2026. Students were divided into the experimental and control groups, each undergoing a 45-minute class 

session. Prior to the intervention, both groups took a pretest to establish their baseline knowledge and skills in 

mathematics. 

 

After the intervention, a posttest was administered to both groups. The comparison of pretest and posttest scores 

between the experimental and control groups was used to determine the effectiveness of GBL in improving students’ 

mathematics achievement. A quasi-experimental design was appropriate in classroom-based settings where random 

assignment was not always feasible, but where group comparisons could provide insights into instructional 

effectiveness (Campbell & Stanley, 1963; Ghasemi & Zahediasl, 2012). 

 

The results provided insights into the effectiveness of GBL as a strategy for enhancing motivation, engagement, and 

achievement in mathematics, offering evidence-based recommendations for classroom practice. 

 

2.2. Research Subject 

The research subjects of this study were 47 Grade 7 students from Pamintaran Integrated School during the School 

Year 2025–2026. The participants were selected through purposive sampling, a non-probability sampling technique 

in which individuals were deliberately chosen based on specific characteristics aligned with the objectives of the study. 

This method ensured that the sample consists of students who are most likely to provide relevant and meaningful data 

on the effectiveness of GBL in mathematics. Of the total respondents, 24 students were from Grade 7 Daffodil, while 

23 students were from Grade 7 Marigold. 

 

To maintain the relevance and comparability of the sample, inclusion criteria were applied. Only officially enrolled 

Grade 7 students were considered, ensuring alignment with the target curriculum and learning competencies. 

Participants also had prior exposure to basic measurement concepts, as indicated by academic records or teacher 

assessments, and must demonstrate consistent attendance and engagement in mathematics classes. Furthermore, 

students were available throughout the intervention period and were willing to participate in both the pretest and 
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posttest assessments. Informed consent from both students and their guardians was likewise obtained to uphold ethical 

research standards. 

 

In contrast, the exclusion criteria eliminated students who were not officially enrolled in Grade 7, those with irregular 

attendance or frequent absences, and those who could not commit to the full duration of the intervention. Students 

with documented learning disabilities that significantly affected mathematics performance, or who had previously 

received specialized interventions in mathematics beyond the regular curriculum, were also excluded to avoid 

potential confounding effects. Additionally, students or parents who declined to provide informed consent were not 

included in the study. 

 

By applying these criteria, the study focused on a relatively homogeneous group with shared educational experiences. 

This strengthened internal validity by ensuring that any observed changes in student achievement can be attributed 

primarily to the instructional intervention.  

 

2.1. Research Instrument 

A researcher-made test with 40 multiple-choice items served as the main tool for data collection in this study. The test 

was based on the Grade 7 Revised K–12 Mathematics Curriculum, focusing on the second quarter lessons. It ensured 

full coverage of the targeted learning competency on unit conversion in Metric, English, and non-standard systems. 

To ensure the right skills were assessed, a Table of Specifications (TOS) was created. This allowed the items to be 

systematically distributed across the needed cognitive levels.  

The instrument acted as both the pretest and the posttest for the study. The pretest measured the students’ baseline 

knowledge and initial competency level before instruction. The posttest evaluated how much their mathematical 

achievement improved after the GBL intervention.  

To interpret learners’ performance in a meaningful and standardized way, the study used competency descriptors as a 

framework for classifying students’ achievement levels. These categories provided a consistent basis for analyzing 

and comparing the performance of the control and experimental groups. This structured approach ensured that test 

results were interpreted in a systematic manner and aligned with curriculum standards.  

Using this validated and curriculum-based assessment tool, the researcher was able to gather reliable and relevant data 

needed to evaluate the effectiveness of GBL in improving students’ mathematical skills and overall academic 

performance. 

 

 

 

Table 1 

Competency Level Descriptors 

Rating Scale Competency Level 

92 and above Full Mastery 

83-91 Near Full Mastery 

75-82 Mastery 

51-74 Near Mastery 

25-50 Low Mastery 

3.  

3.1. Procedure 

The researcher secured all necessary ethical and administrative approvals before conducting the study. First, ethical 

clearance was obtained from the institution’s Ethics Review Committee (ERC), ensuring that the study complied with 
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ethical principles, particularly in handling minors as participants. Once approved, the researcher requested an 

endorsement letter from the Dean of the Graduate School to formally authorize the research as part of the graduate 

requirements. 

Following this, the researcher sought approval from the Schools Division Superintendent (SDS), followed by the 

endorsement of the Public Schools District Supervisor (PSDS). With these endorsements, a formal request letter was 

submitted to the school principal of Pamintaran Integrated School to secure permission to conduct the study within 

the school premises. 

 A 40-item multiple-choice test, along with a Table of Specifications, was developed by the researcher to measure 

students’ mathematics achievement. An intervention plan was also crafted for the experimental group to guide the 

activities and track progress. Both the instrument and intervention plan were pilot-tested and validated by experts to 

ensure reliability, validity, and sufficiency of the time frame for the treatment.  

Before the intervention, students took the pretest within a 25-minute time frame. A 5-minute break was then given 

prior to the 60-minute intervention program for the experimental group. After the intervention, participants were 

allowed a short health break before answering the posttest, which followed the same 40-item format as the pretest. 

After the administration of the tests, all answer sheets were collected and checked manually by the researcher. The 

raw scores were encoded and organized in Microsoft Excel to ensure accuracy and convenience for statistical analysis. 

The compiled data were then forwarded to a statistician for statistical treatment, which provided the basis for 

addressing the research questions and determining the effectiveness of GBL on mathematics achievement. 

3.2. Statistical Treatment of the Data 

 

Mean. Group mean was computed to determine the level of competency (based on the scores) of the students in each 

group. 

Class Proficiency. This was used to determine the competency level of two groups or the number of students who are 

meeting learning goals. Rather than just relying on the average score. 

Paired T-Test. This t-test was utilized in computing the t-value of the pre- and post-test of each group to find whether 

there is a significant difference between the subjects’ scores. 

Independent T-Test. This t-test was utilized to compute the t-value of the post-tests of both groups and find whether 

there is a significant difference between the subjects’ scores. 

3.3. Ethical Considerations 

Social Value. The purpose of this study was to examine the effectiveness of using GBL in improving student’s 

achievement in Mathematics. The study assessed the effectiveness of this instructional approach in teaching 

Mathematics to Grade 7 students. The findings of this study may help enhance instructional methods, implement 

effective strategies and instructional approaches that aids in creating a learning environment where students are active 

participants and have autonomy of their own learning, thereby making lifelong and meaningful learning. The results 

may be shared with stakeholders such as mathematics teachers, school administrators, policymakers, and educational 

researchers to inform future educational practices and improve mathematics education. Furthermore, findings may be 

published in academic journals, contributing to the ongoing discussion about increasing student math performance. 

 

Informed Consent. All selected subjects were given informed consent forms (ICFs) and assent forms. These 

documents clearly stated the researcher's name, institutional affiliation, the purpose of the study, and the procedures 

involved. Respondents were informed that their participation was entirely voluntary and that they could withdraw 

from the study at any moment with no academic or professional implications. All potential hazards and benefits were 

fully disclosed to allow respondents to make informed decisions regarding their participation. 

 

Vulnerability of the Research Respondents. Since the study involved students, particular precautions were taken to 
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ensure that all respondents fully understand the study's objectives and procedures. Respondents were informed that 

they could skip any questions or withdraw from the study without any effect on their academic standing. The 

researcher also ensured that students were aware that they could ask questions at any point during the study and were 

provided support if they experienced discomfort during the process. 

 

Risks, Benefits, and Safety. Respondents in the study were exposed to minimal risk. The results of the study provided 

evidence-based insights into innovative teaching strategies, helping educators refine their methods to enhance student 

learning outcomes. These findings may support policymakers in advocating the integration of GBL-based methods in 

schools to improve overall teaching effectiveness.   

 

Privacy and Confidentiality of Information. The researcher protected the privacy and confidentiality of respondents 

in accordance with the Data Privacy Act of 2012. All personally identifiable information and collected data were 

securely stored, with access restricted only to the researcher. Data from the questionnaires were saved on password-

protected devices and backed up in secure cloud storage, with only the researcher having access. To maintain 

anonymity, all identifying information was permanently deleted after the completion of the study. 

 

Justice. Respondents in the study came from Pamintaran Integrated School. Respondents were selected using 

purposive sampling, ensuring an equal number of male and female respondents from the existing class or grade level. 

The researcher ensured that the selected respondents had adequate literacy skills necessary for understanding word 

problems. 

 

Transparency. The researcher declared all relevant affiliations and the specific objectives of the study. Respondents 

were given the opportunity to review their responses to ensure the accuracy of the data obtained. All findings were 

shared with appropriate stakeholders to maintain transparency throughout the research process. The researcher also 

acknowledged the study's limitations and any potential conflicts of interest. 

 

Qualification of the Researcher. The researcher possessed the relevant academic and professional qualifications to 

conduct the study. With experience in undergraduate and graduate-level research, the researcher was well-prepared to 

fulfill the ethical responsibilities of the study, including proper data collection, analysis, and interpretation in 

accordance with academic and ethical standards. 

 

4. RESULTS 
 

Competency Level of the Pretest Scores of the Groups 

This section presents the results of the first statement of the problem that examines the competence level of the 

students’ pretest scores. 

 

Table 1 

Competency Level of the Pretest Scores of Control and Experimental Group 

Pretest Mean Class Proficiency Competency Level 

Control 14.43 36.08% Low Mastery 

Experimental 15.54 38.85% Low Mastery 

 
Competency Level of Posttest Scores of the Control and Experimental Groups 

Table 2 presents the results of the posttest performance of the control and experimental groups. 

 

 

Table 2 

Competency Level of the Posttest Scores of Control and Experimental Group 

Posttest Mean Class Proficiency Competency Level 
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CONTROL 20.57 51.43% Near Mastery 

EXPERIMENTAL 24.42  61.05% Near Mastery 

 

Difference in pretest means scores between control and experimental group  

Table 3 shows the results of the independent t-test to test the pretest of control and experimental group. 

 

Table 3 

 Pretest of Control and Experimental Group 

Pretest Mean p-value t-value Remarks 

Control 14.43 0.376 -0.894 Not Significant 

Experimental 15.54 

 
Difference between the pretest and posttest mean scores in the control group 

Table 4 shows the results of the paired t-test used to compare the achievement of the students in the control group  

 

Table 4 

Pretest and Posttest of the Control Group 

Control Mean p-value t-value Remarks 

Pretest 14.43 0.000 -7.539  Significant 

Posttest 20.57 

 

Difference between the pretest and posttest mean scores in the experimental group. 

Table 5 shows the results of the paired t-test used to compare the achievement of the students in the experimental 

group. 

 

Table 5 

Pretest and Posttest of the Experimental Group 

Experimental Mean p-value t-value Remarks 

Pretest 15.54 0.000 -11.573  Significant 

Posttest 24.42 

 

Difference in posttest means scores between the Control and Experimental Group 

Table 6 shows the results of the computations comparing the students' achievements between the control and 

experimental groups as reflected in their posttest scores. 

 

Table 6 

Posttest of the Control and Experimental Group 

Posttest Mean p-value t-value Remarks 

Control 20.57 0.030 -2.23 Significant 

Experimental 24.42 

 

5. CONCLUSION 
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The findings of this study revealed that GBL, especially structured activities like Math Bingo, is an effective 

instructional approach for improving the mathematics achievement of Grade 7 students. While both groups started 

with comparable pretest scores and similarly low mastery levels, the posttest outcomes revealed that the experimental 

group showed greater improvement than the control group after participating in game-based activities. 

 

GBL provided an interactive and engaging classroom environment where students actively participated in 

mathematical tasks. It enhanced students’ understanding of unit conversion, increased their motivation and confidence, 

reduced anxiety toward mathematics, and strengthened their collaboration and problem-solving abilities. 

 

Overall, the integration of GBL in mathematics instruction had a positive impact on students by improving academic 

performance, classroom engagement, and overall learning experiences. 
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