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MATHEMATIKTOK: A TOOL IN IMPROVING THE MATHEMATICAL PERFORMANCE IN GEOMETRIC SEQUENCE AND SERIES OF GRADE 10 STUDENTS 
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ABSTRACT
[bookmark: _Hlk152832935]This study explores the impact of utilizing TikTok in improving the academic performance of the Grade 10 students at Banayoyo National High School in geometric sequence and series. This determined the level of performance, and the significant difference of the pretest and posttest of the controlled and experimental groups before and after utilizing TikTok. Based on the results, the controlled and experimental groups’ levels of performance during the pretest were both described as fairly satisfactory, while the posttest showed varied performance levels. The experimental group manifested a very satisfactory level, and the controlled group showed a satisfactory performance. These values confirm that utilizing TikTok-curated videos aid in improving the mastery of students in mathematics. The researchers recommend the following: a) teachers can utilize smartphones and modern apps like TikTok to enhance teaching complex lessons.; b) create teacher-made videos to meet 21st century students' needs and capture their attention and interest; and c) other subject areas should conduct related studies to validate the study results.
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INTRODUCTION

Modern and smart technology has significantly influenced our way of living, including all aspects of society. To cite one, the Philippine educational system is aiming to improve the educational processes by digitizing teaching and learning experiences through the use of online learning platforms such as DepEdTV on YouTube, the learning management systems, implementation of the DepEd Computerization Program (DCP), and capacitating school leaders and teachers to acculturate digital transformation in education.
The health crisis has forced the educational frontliners to innovate and craft creative ways to deliver instruction despite the distance. Mathematics educators are not excused. For many years, mathematics has always been viewed as a difficult subject for students. With this learners’ mindset, mathematics teachers are prompted to search and employ strategies, including the integration of technologies, that can lessen this negative attitude towards the subject and help them improve their performance.
According to Satsangi et. al (2018), as digital technologies such as computers, tablets, and cell phones become increasingly integrated into the classroom, educators need to understand how effective these tools are in teaching math-savvy students. As the curriculum increases the number of technological devices available to schools, math teachers are required to use these devices in their teaching to make learning fun and engaging. COVID-19 has increased the demand for math teachers to effectively facilitate learning through technology. To make technology integration more effective, math teachers must shift from traditional teaching methods to methods in which technology plays an important role in student learning (Bonafini and Lee, 2021).
As 21st-century educators strive to keep up with the trend while students are still learning, the researchers came across the idea of using video lessons as an instructional intervention in Mathematics. Lowenthal and Cavey (2021) state that video can be a long-standing and powerful tool in education. In line with this, Insorio and Macandog (2022) argue that video instruction helps students understand math concepts that complement module instruction. Students also enjoyed watching videos created by their teachers while watching them explain the lesson.
The statements were backed by Sablic, et. al. (2021) saying, the spread of portable devices, the increase in internet users, and large-scale open online lectures are accelerating the development of imaging technology in education. Due to its many positive effects, online learning videos are increasingly being accepted by successful students and teachers alike. Besides supporting student learning, video learning has proven to be a powerful reflective tool for teachers, and it is also important in terms of teacher professional development.
TikTok, a social media platform, has the potential to become an effective educational tool in the future. This is because it allows for the delivery of brief learning modules within a concise timeframe (less than 60 seconds). By creating and sharing innovative educational content on TikTok, one can enhance pedagogical methodologies aligned with nano-learning principles, ultimately supporting the development of high-quality e-learning materials (Khlaif and Salha, 2021).
But Hew and Lo (2020) said that despite the increasing popularity of the use of video lectures, there is still little understanding of how different video styles and learning strategies can affect student learning during video lectures. Chen (2020) also mentioned that a note of caution has been raised about the use of videos: if the videos are not carefully selected and the viewer is not guided by the teacher's learning objectives, the sheer amount of information captured in the video can overwhelm the teacher observer, which is also a data selection issue when using instructional videos.
During the pandemic, Banayoyo National High School made use of asynchronous learning, specifically, modular distance learning. Aside from distributing modules, teachers opted to give more input to students’ learning by meeting them synchronously via Google Meet, Facebook Messenger, and other media platforms. But since not all students have full access to a fast internet connection, teachers send related video lessons downloaded from accessible social media platforms like YouTube, Facebook, TikTok, etc., and they even created their video lessons as a means to supplement the students’ learning, as an alternative. Even after the lockdown was lifted and people were allowed to continue limited face-to-face interactions, teachers continued to integrate video lessons during the limited face-to-face classes.
The purpose of this research is to determine the effect of utilizing the TikTok platform on the performance of tenth-grade students of Banayoyo National High School in Geometric Sequence and Series. This action research coined the term “Mathematiktok”, from the words Mathematics and TikTok, to denote the use of the social media application as an instructional tool in delivering content in the subject. 

INNOVATION, INTERVENTION, AND STRATEGY
	In the continuous pursuit to look for a variety of ways to improve the quality of instruction and student performance, Mathematics teachers are always in search of innovative ways to enhance the performance of students, including the use of technology, gadgets, and offline and online learning tools.
	TikTok, popular with youths for its creative and high-quality features, is a social media platform that allows users to create, watch, and share short videos online. Young people are very much engrossed in this application. 
Nowadays, many content creators and influencers are curating educational TikTok content in various fields of study. Educreators, a word coined from the words educational content creators, are penetrating this platform, other than YouTube, to reach a wider audience. In the study conducted by Ding, Xu & Lewis (2022), it was found that students who were watching short videos significantly outperformed those following teachers’ instructions. However, it was claimed that short videos were especially useful for those who were good at math. In the context of class engagement, Lobo et al (2022) stated that there is a significant relationship between the students’ level of class engagement and TikTok consumption in a smart way. The linear regression analysis also indicated that the use of the platform has a positive effect on the academic engagement of students in collegiate settings.
For these reasons, the researchers decided to utilize this social media application as a learning platform to attain improved performance among secondary students in geometric sequences and series. YouTube channels, like DepEd TV and Wow Math, offer a variety of video lessons students can choose to watch, anytime and anywhere. However, due to internet insufficiency and problems associated with the attention/learning span of the youths, the researchers opted to adopt a platform where the learners can still watch video tutorials, requiring less internet data and time to view.
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The TikTok videos were curated by the teacher researchers and were validated by experts (two Education Program Supervisors and a Master Teacher), resulting in a mean score of 4.89, which is described as “Highly Valid”. It means that the content, design, and overall effectiveness of the intervention align closely with its intended purpose and goals. 

ACTION RESEARCH QUESTIONS
	This research aimed to study the effect of using TikTok videos on the mathematics performance of tenth-grade students of Banayoyo National High School in Geometric Sequence and Series.
Specifically, this study sought to answer the following questions:
1. What is the level of performance of the controlled and experimental groups before and after the utilization of TikTok videos? 
2. Is there a significant difference between the levels of performance of the controlled and experimental groups, before and after the utilization of the TikTok videos?
3. Is there a significant difference between the level of performance in the pre-test and post-test performance of the:
a. Controlled Group, and 
b. Experimental Group?

ACTION RESEARCH METHODS
A. Respondents and Other Sources of Data
	The primary source of data is the Grade 10 students of Banayoyo National High School enrolled for the school year. These students belong to the other two sections of the grade level, exempting the students from the star section. 
This research used a True Experimental Research Design, specifically the randomized pretest-posttest design. In this type of research design, the respondents were randomly selected, and there exists a controlled group that was not subjected to changes and an experimental group that experienced changes in the variables (Sirisilla, 2023). 
Initially, the controlled group had 35 participants, while the experimental group had 34 participants. However, due to the absenteeism of one student in the controlled group, the researchers opted to remove him from the list of participants, making the number of respondents from both groups equal.

B. Data Gathering Methods
Before the implementation of the intervention, the research instruments were sent to experts for reliability of the questionnaire and validity of the teacher-curated TikTok videos. The research instrument was validated by an education program supervisor, a head teacher, and a master teacher who are all experts in the field of mathematics and research. The computed result for the questionnaire validation was 4.81 described as “Highly Valid”. It indicates that the instrument effectively measures what it is intended to measure, and the results obtained from it can be considered accurate and meaningful. Suggestions and corrections were incorporated to further improve the data gathering tool. After the validation of the pretest/posttest instrument, it was subjected to reliability testing. Results from the reliability testing using the Split-Half method is 0.83 described as “Acceptable”. This indicates a high level of internal consistency, suggesting that the two halves of the test are highly correlated, and the test is reliable. This means that the test is consistently measuring the same construct.
To assess prior knowledge of the two groups of respondents regarding the contents of the lesson that were covered in the study, a pre-test was administered. The pre-test was composed of 30 items distributed across the different learning competencies for Geometric Sequence and Series. The learning competencies focused on 1) illustrating a geometric sequence, 2) differentiating a geometric sequence from an arithmetic sequence, 3) determining geometric means, nth term of a geometric sequence, and sum of the terms of a given finite and infinite geometric sequence, and 4) solving problems involving geometric sequences. The distribution of test items was based on the Table of Specifications (TOS) made before the construction of the assessment tool.
	After the conduct of the pretest, the researchers were set to implement the intervention. The controlled group was exposed to the traditional teaching strategies, which include the use of lecture discussions, use of PowerPoint presentations, and board work, while the experimental group was taught using the TikTok educational content. The subject teacher used the watch-then-discuss technique in the discussion, allowing students to watch the materials first before asking them processing questions, providing more examples, and leading them to the main points of the lesson. 
After implementing the strategy, the 30-item posttest was given to the two groups of students on the same day. The papers were checked and tallied. The data gathered were analyzed and critically interpreted with the aid of the statistical tools, such as mean, standard deviation, and t-test. To describe the level of mathematics performance of the respondents in Geometric Sequence and Series as reflected in the results of the pre-test and post-test. The following ranges were utilized:

CHART 1. Performance Rating Scale
	Mean Score
	Description

	24.01 - 30.00
	Outstanding

	18.01 - 24.00
	Very Satisfactory

	12.01 - 18.00
	Satisfactory

	6.01 – 12.00
	Fairly Satisfactory

	1.00 - 6.00
	Poor



RESULTS AND DISCUSSION 
This section of the paper presents the results of the statistical analysis of the scores gathered from the pretest and posttest of the two groups of students who participated in the research. Moreover, it reflects the researchers’ interpretation and analysis of the results as it provides answers to the given research questions. 
 
Problem 1. What is the level of performance of the controlled and experimental groups before and after the utilization of TikTok videos?

Table 1. Grade 10 Level of Performance of Pretest and Posttest Results of Controlled and Experimental Groups Before and After Utilizing TikTok Videos
	Tests
	Statistics
	Controlled Group
	Experimental Group

	Pretest
	Mean
	7.85
	9.03

	
	Standard Deviation
	2.99
	3.22

	
	N
	34
	34

	
	Minimum
	2
	2

	
	Maximum
	13
	16

	
	Description
	Fairly Satisfactory
	Fairly Satisfactory

	Posttest
	Mean
	14.00
	18.25

	
	Standard Deviation
	3.74
	3.6

	
	N
	34
	34

	
	Minimum
	6
	9

	
	Maximum
	20
	26

	
	Description
	Satisfactory
	Very Satisfactory


Table 1 shows that the results of the pretest for the controlled group and the experimental group, with means of 7.85 and 9.08, respectively and are both described as “Fairly Satisfactory”. This means that the students of Grade 10 are meeting expectations to a reasonable extent for the topic Geometric Sequence and Series. This phrase implies that the students are performing adequately or reasonably well but may not be excelling or achieving exceptionally high standards.
While the result of the posttest for the controlled group with a 14.00 mean score is described as “Satisfactory”, and for the experimental group with a mean of 18.25 is described as “Very Satisfactory”.  This implies that the performance of the students from the controlled group improved after the lesson, moving from “Fairly Satisfactory” to “Satisfactory” level. Also, the students from the experimental group showed a significant improvement as reflected by the change on the descriptive level, from “Fairly Satisfactory” to “Very Satisfactory” after integrating TikTok videos in the classroom discussions.
Although the results seem to be the same, the standard deviation of the controlled group and the experimental group during the posttest are 3.74 and 3.6, respectively. Also, the lowest and highest scores for the posttest of the controlled group are 6 and 20. While the experimental group got 9 and 26. These show that the posttest scores of the experimental group are more intact compared to the controlled group.
Results indicate that the collaboration between social media and classroom curriculum can synergize as a means to boost involvement and contribute to academic achievements. Utilizing the TikTok application involves showcasing 21st-century skills, fostering social connections, and establishing a cohesive classroom community (Solomon, 2021).
A study collected a set of 1495 videos and found that TikTok videos offer one means to help bridge the division between professors and students and to provide students with a fun and engaging way to learn (Caballero et. al, 2023)
It was also stated by Wei’s (2022) study that students' performance has improved after watching TikTok short videos. This was supported by a survey saying that one in four TikTok users uses the platform for educational purposes, and 69% of those users have stated that TikTok videos help them do their homework. She also added that TikTok could be used to share information that’s often left out of textbooks or the curriculum that students might have missed (Langreo, 2022).

Problem 2. Is there a significant difference between the levels of performance of the controlled and experimental groups, before and after the utilization of the TikTok videos?

Table 2. Difference in Performances of the Controlled and Experimental Groups
	Tests
	Groups
	Mean
	Mean Difference
	t-value
	Critical value
	Decision

	Pretest
	Controlled
	7.85
	1.18
	-1.95
	2.03
	Do not reject Ho

	
	Experimental
	9.03
	
	
	
	

	Posttest
	Controlled
	14
	4.25
	5.90
	2.03
	Reject Ho

	
	Experimental
	18.25
	
	
	
	


Table 2 presents that the t-value for the pretest of controlled and experimental groups is -1.95, which is less than the critical value 2.03, hence, not rejecting Ho. This means that there is no significant difference between the pretest of the controlled and experimental groups. The statement indicates that, at the outset of the study, there is no statistically significant distinction between the pretest scores of the controlled and experimental groups. This sets the stage for evaluating the impact of the experimental treatment on the group, as any subsequent differences can be attributed more confidently to the effects of the treatment rather than pre-existing group disparities.
On the other hand, their posttest results give a t-value of 5.90 that is greater than the critical value 2.03, hence, rejecting Ho. Meaning, there is a significant difference between the posttest of the controlled and experimental groups. It further conveys that there is a meaningful and statistically significant difference in the outcomes between the controlled and experimental groups after the application of the experimental treatment. This finding is central to drawing conclusions about the efficacy of the intervention and contributes to the overall understanding of the study's results. The study conducted by Jacobs et al (2022) affirms the result of the current study. It supports the claim that TikTok has positively influenced the learner's performance with a statistically significant difference between the treatment group and controlled group.

Problem 3. Is there a significant difference between the level of performance in the pre-test and post-test performance of the controlled group, and the experimental group?

Table 3. Difference in the Pretest and Posttest Performance of the Controlled and Experimental Groups
	Group
	Tests
	Mean
	Mean Difference
	t-value
	Critical value
	Decision

	Controlled Group
	Pretest
	7.85
	6.15
	7.68
	2.03
	Reject Ho

	
	Posttest
	14
	
	
	
	

	Experimental Group
	Pretest
	9.03
	9.22
	11.13
	2.03
	Reject Ho

	
	Posttest
	18.25
	
	
	
	



For the controlled group, Table 3 shows an improvement in the mean score from the pretest to the posttest with a difference of 6.15. The null hypothesis is rejected as supported by the comparison of the computed t-value (7.68) and the critical value (2.03) set for α = 0.05. This implies that the students who were exposed to the traditional method of teaching have exhibited improved performance in the topics included in this study. In addition, traditional teaching methods, which typically involve face-to-face interaction between teachers and students in a physical classroom setting, have been used for centuries and continue to offer several benefits.
The same positive outcome can be drawn from the test results of the experimental group, which presents the result of the statistical analysis of the scores obtained by the students in the experimental group. It shows a mean difference of 9.22 between the pretest and posttest, which is found as statistically significant using a t-test. The computed t-value of 11.13 is much greater than the critical value of 2.03, which leads to the decision of rejecting Ho. This suggests that, after the experimental treatment or intervention, there is a statistically meaningful change in the outcomes or measurements of the experimental group. Further, a significant difference between the performance in the pretest and posttest of the experimental group is a key finding that supports the efficacy of the utilization and integration of TikTok-curated videos in the lectures and class activities.
‌	In summary, the pretest scores of both groups in grade 10 were low, and this was also observed by Demir, et. al (2023) that students’ geometric thinking levels were lower than expected levels. But in the posttest, it is observed that the students from the experimental group gained higher results than the students in the controlled group. It was found that students who watched the short videos performed significantly better (Ding et. al, 2022). Ardiana and Ananda (2022) also claim that there is a difference in the performance of students who use TikTok as a learning medium and those who do not use the TikTok application as a learning medium. This happens because the TikTok application can stimulate students to actively learn through non-boring activities.  Watching video content before students enter the classroom will stimulate students to show interest in learning, to participate in each learning process, and students can achieve good learning results. However, integrating TikTok into learning should be done thoughtfully and with consideration for the educational objectives and the age appropriateness of the content.

CONCLUSIONS
Based on the results of the data analysis and literature review, the following conclusions were made:
1. The level of performance of Grade 10 students in both the controlled and experimental groups during the pretest is Fairly Satisfactory. While in the posttest, the students from the controlled improved to Satisfactory and the students from the experimental group improved to Very Satisfactory.
2. Before the conduct of the study, it can be concluded that the performance of students in Grade 10 had no significant difference in the result of the pretest. Only after the conduct of the study did the results show a significant difference in their performance during the posttest.
3. There is a significant difference between the level of students in Grade 10 in controlled and experimental groups. However, it can be drawn that the students from the experimental group had greater improvement compared to the students from the controlled group. From these results, it can be concluded that using TikTok videos as an intervention can greatly improve students’ learning more than a traditional approach.

RECOMMENDATIONS
The researchers respectfully recommend the following:
1. Teachers should consider integrating TikTok videos as supplementary learning materials to enhance student engagement and improve academic performance, especially in Mathematics.
2. Schools may implement multimedia-based interventions like TikTok videos alongside traditional teaching methods to foster better learning outcomes. Moreover, educators must receive training on how to effectively incorporate TikTok videos into their lesson plans to maximize student improvement.
3. Policy makers and school administrators should support the use of innovative digital platforms as part of the curriculum to keep teaching methods relevant and effective.
4. Further studies should be conducted to explore the effectiveness of social media tools in various subjects and grade levels to validate and expand these findings.
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