EdPuzzle: Technology-based Assessment in Mathematics Education



ABSTRACT
	[bookmark: _Hlk196222008]Aims: This study examines the effectiveness of EdPuzzle as a technology-based assessment tool in mathematics education, specifically in enhancing students’ comprehension of dividing rational expressions through interactive video lessons.

Study Design: A quasi-experimental research design was employed, comparing pre-test and post-test results to assess student improvement. The study encompassed both quantitative and qualitative approaches.

Place and Duration of Study: The study was conducted at the University of Eastern Philippines, Laoang Campus, Northern Samar, during the school year 2024-2025.

Methodology: The study targeted 18 third-year Bachelor of Secondary Education Mathematics students. A pre-test assessed initial knowledge, followed by an intervention using EdPuzzle’s interactive video exercises. A post-test integrated within EdPuzzle measured progress. Quantitative data were analyzed using frequency counts, mean scores, and a t-test to determine statistical significance. Additionally, thematic analysis of interviews with six students who showed significant improvement provided qualitative insights.

Results: Findings indicate that EdPuzzle substantially improves students’ understanding of dividing rational expressions, with post-test scores showing marked progress. Statistical analysis confirmed significant differences between pre-test and post-test results, leading to the rejection of the null hypothesis. Thematic analysis highlighted challenges related to accessibility, error management, and engagement.

Conclusion:  EdPuzzle significantly enhances students' understanding of dividing rational expressions, with post-test scores showing notable improvement. Statistical analysis confirms its effectiveness, but challenges in accessibility, error management, and engagement suggest the need for interactive and adaptive features. These findings highlight EdPuzzle's potential as an effective technology-based assessment tool in mathematics education, underscoring its role in facilitating interactive and engaging learning experiences.
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1. INTRODUCTION 
Among the many concepts students encounter, dividing rational expressions often poses a significant challenge. A rational expression is a ratio of two polynomials, much like a fraction. Dividing these expressions requires understanding polynomial factoring and simplifying complex fractions. By mastering this topic, students not only develop computational proficiency but also gain deeper insights into the relationships between algebraic expressions. Such knowledge empowers them to tackle more advanced mathematical problems and apply these skills in real-world situations, enhancing their overall educational experience.
According to Sanchez and Falle (2022), students often struggle with misconceptions and procedural errors when simplifying rational algebraic expressions, which can lead to significant difficulties in dividing them. Cetin (2022) highlights that students face challenges in understanding the underlying concepts of rational inequalities, which are closely related to rational expressions. Tañola and Lomibao (2024) emphasize the importance of cognitive and metacognitive strategies in improving students' understanding and application of mathematical concepts, including dividing rational expressions. Famulagan and Paylangco (2024) discuss the trends in mathematics education research in the Philippines, noting that problem-solving and curriculum development are key areas of focus, which are essential for addressing the challenges students face in dividing rational expressions. According to Borja and Acorda (2023), rational expressions are considered foundational for higher-level mathematical concepts and real-world applications. Despite their significance, students often face challenges in grasping these concepts, which can impede their overall mathematical proficiency. These studies collectively highlight the need for targeted interventions and instructional strategies to help students overcome the difficulties associated with dividing rational expressions. 
In recent years, the integration of technology into mathematics education has opened new avenues for assessing students' understanding and progress (Geraniou & Crisan, 2024). According to Hjelte, Schindler, and Nilsson (2021), technology-based assessments can help capture students' reasoning processes more effectively than traditional methods. Similarly, Ukobizaba, Nizeyimana, and Mukuka (2021) highlight the importance of assessment strategies in enhancing students' problem-solving skills, suggesting that technology can play a significant role in this area. Technology-based assessment in mathematics has become increasingly significant due to its potential to enhance the learning experience and improve educational outcomes. Alrababah & Molnár (2021) examine the evolution of technology-based assessment over the past three decades, highlighting its transformative impact on educational assessment. The integration of technology in assessment practices offers several advantages, including increased efficiency, precision, and engagement. According to Weigand et al. (2024) and Pala et al. (2025), technology has transformed teaching, learning, and assessment in mathematics education, highlighting the benefits of personalized and adaptive assessment systems. Weigand et al. (2024) discuss the increasing role of digital technology in mathematics education, transforming teaching, learning, and assessment. They highlight new research directions, including teachers’ mathematical and digital competencies, teachers as designers of digital resources, and long-term initiatives to support innovative teaching practices. In addition, the study of Drijvers and Sinclair (2023) emphasizes how digital tools foster active participation and deeper engagement with mathematical concepts, leading to improved performance and confidence among learners. Moreover, the study of Cabugwason (2024) found that pre-service math teachers use various math apps to enhance their knowledge, but face challenges like limited internet access, confusing interfaces, and costs. It recommends user-friendly designs, comprehensive instructions, and strategic integration of apps by educators to support diverse learning styles. Additionally, according to Nobis (2021), by increasing the availability of digital technologies, teachers could improve their digital usage, literacy, and teaching efficiency in mathematics. 
The use of technology for formative assessments that provide ongoing feedback to students and teachers has not been sufficiently explored. Most existing studies focus on summative assessments that evaluate student learning at the end of a term or course, leaving a gap in understanding how technology can support continuous learning and improvement (Geraniou & Crisan, 2024). Additionally, there is a lack of comprehensive studies on teacher training and support for the effective implementation of technology-based assessments. Professional development programs are essential for helping teachers integrate these tools into their teaching practices, yet research on this aspect remains limited (Geraniou & Crisan, 2024).
Despite advancements in educational technology, many educators still rely on traditional assessment methods, which may not fully capture students' understanding and progress. According to Sinclair et. al. (2020), traditional assessment methods often leave gaps in learning, preventing students from addressing misconceptions promptly. The research highlights the importance of formative evaluation techniques that provide immediate feedback, enabling educators to adjust instruction and support students effectively. One such tool that has gained prominence in formative assessment is Edpuzzle, which allows educators to integrate interactive elements into video-based learning. Edpuzzle enables teachers to embed questions, voiceovers, and comments within videos, fostering active engagement and deeper comprehension. According to Asiri (2021), Edpuzzle provides instant feedback, helping students identify errors and refine their understanding in real time. Additionally, Alvarez-Alvarez & Mischel (2024) further highlight that Edpuzzle serves as a dynamic and motivating self-learning tool, making it an effective resource for both educators and students.
Given these challenges, it is therefore essential to explore innovative assessment tools like EdPuzzle, a platform that allows teachers to create interactive video lessons with embedded questions and feedback, addressing these challenges effectively. EdPuzzle provides instant feedback, enabling students to learn from their mistakes in real time. It allows for personalized learning experiences by tailoring feedback to individual students, ensuring they receive specific guidance based on their needs. Additionally, EdPuzzle's engaging content keeps students motivated and involved in the learning process. The platform also offers detailed analytics, giving teachers insights into student performance and areas that need improvement. 
Similarly, Ernawati et al. (2023) found that the development of inquiry-based interactive Edpuzzle media led to a high level of effectiveness in improving students' learning outcomes in mathematics. Additionally, a study conducted by Janaki et al. (2022) examined the effectiveness of EdPuzzle in the learning process. The research found that EdPuzzle enhances student engagement and interaction, resulting in active learning.
	Building on these findings, this study aimed to examine the effectiveness of Edpuzzle as a tool for assessing and enhancing students' understanding of mathematical concepts. Additionally, the study will examine the potential benefits of using Edpuzzle for both formative and summative assessments in mathematics education and explore students' experiences of utilizing Edpuzzle as an assessment tool in the classroom. This study can provide valuable insights into the role of technology-based assessments in improving mathematics education.

Research Questions
	This study examined the EdPuzzle as a technology-based assessment tool in Mathematics by comparing participants' pre-test and post-test results. It also explored their experiences using EdPuzzle, providing insights into its impact on student learning and assessment.

1. [bookmark: _Hlk198203634]What do the pre-test and post-test results indicate about the participants?
2. To what extent would the feedback from the participants in the pre-test be different from their feedback in the post-test results?
3. How do participants perceive their experiences using EdPuzzle as a technology-based assessment tool in Mathematics?


2. methodology 

2.1 Research Design

This study employs a quasi-experimental research design to examine the effectiveness of EdPuzzle as a technology-based assessment tool. Initially, a pre-test with multiple-choice questions will be administered in a controlled classroom setting to assess students' baseline knowledge and skills. Following the pre-test, students will engage with EdPuzzle videos that provide step-by-step explanations, practice problems, and interactive features. These videos allow for self-paced learning, ensuring active engagement through embedded assessment questions. The responses to these questions will serve as the post-test, measuring students' progress and mastery of dividing rational expressions. The study will compare pre-test and post-test results to determine the impact of EdPuzzle on student performance in dividing rational expressions. Statistical analysis will be conducted to assess the significance of any observed improvements. Additionally, interviews with a selected group of students will provide qualitative insights into their experiences, perceptions of EdPuzzle, and any challenges encountered. The findings will offer a comprehensive understanding of EdPuzzle's effectiveness as an assessment and learning tool.

2.2 Participants

The participants for this study were all 3rd-year students majoring in Bachelor of Secondary Education (BSED) Mathematics at the University of Eastern Philippines, Laoang Campus, who were officially enrolled during the academic year 2024-2025. Thus, a total of 18 participants were included in this study. Six participants were selected for the interview based on the criteria set by the researchers, wherein students whose post-test scores showed an improvement of at least two points compared to their pre-test results were chosen. These selected participants were asked to respond to questions provided by the researchers, offering insights into the factors that contributed to their score improvements.

2.3 Sampling Method

Purposive sampling of participants was employed in this study. The target population consisted of 3rd-year Bachelor of Secondary Education (BSED) Mathematics students. The selection criteria included students who were enrolled in the 3rd year of the BSED Mathematics program at the University of Eastern Philippines, Laoang Campus, and had their mobile phones. This specific group was selected because they possessed the requisite background knowledge for the study's focus on educational interventions and technology-based assessments in mathematics education. The purposive sampling approach ensured that the selected participants were highly relevant to the research questions and capable of providing valuable insights. For the interview sampling, the researchers established specific criteria based on post-test performance improvement. Six individuals whose post-test scores showed an increase of at least two points compared to their pre-test results were chosen for the interview. This approach ensured that the perspectives of students who demonstrated measurable progress were captured, providing valuable insights into the factors contributing to their improvement and the effectiveness of the intervention.

2.4 Research Instruments

The participants answered the same problems in dividing rational expressions during the pre-test and post-test to evaluate their knowledge and skills in dividing rational expressions. The post-test assessment was conducted using the EdPuzzle platform, which also served as the intervention. The questionnaire was adapted from the EdPuzzle platform. These assessments provided quantitative data on the effectiveness of EdPuzzle by comparing scores before and after the intervention. Second, the researchers conducted structured interviews with the chosenn six participants to gather in-depth qualitative data on their experiences using EdPuzzle. The interview questions were adapted from Askar et al. (2009).

2.5 Data Collection

Before commencing the study, the researchers sought permission through a letter addressed to their research teachers and advisers. Upon receiving approval, an additional letter was submitted to the Department Chair to facilitate the distribution of the questionnaire to the participants. At the beginning of the study, the researchers personally distributed the questionnaire to the participants to ensure the reliability of the results. Participants were given ample time to read and complete the questionnaire. After the pre-test, the researchers introduced Edpuzzle to the participants. Edpuzzle was an interactive video tool where embedded questions within the videos also served as the post-test. Participants engaged with the Edpuzzle content during a designated period, ensuring they had ample time to interact with the material and answer the embedded questions. Following the completion of the Edpuzzle activities, selected participants were invited for interviews. The interviews were scheduled at a convenient time for the participants and were conducted one-on-one using a voice recording device. Before the interview, participants were informed that their data would be kept confidential and used solely for research purposes, ensuring that their identities remained undisclosed and that their academic performance in math or other subjects would not be affected. Only those students who consented to participate were interviewed. Subsequently, the collected data from the pre-tests, Edpuzzle post-tests, and interviews were tallied, tabulated, and analyzed to derive meaningful insights and conclusions.

2.5 Data Analysis

The data analysis for this study encompassed both quantitative and qualitative approaches. The primary focus was on quantitative analysis to assess the effectiveness of EdPuzzle. Frequency counts, percentages, and the mean were used to analyze pre-test and post-test scores, providing a detailed overview of the distribution of scores and changes over time. The scoring system categorized student performance as follows: 9-11 (excellent), 6-8 (fair), 3-5 (poor), and 0-2 (very poor). This classification provided a clear interpretation of student progress before and after using EdPuzzle. The paired samples t-test was employed to identify any significant differences in student scores before and after the intervention, further emphasizing the impact of EdPuzzle on student performance. For qualitative analysis, thematic analysis was employed to investigate students' experiences with EdPuzzle. The process started with data familiarization, where researchers reviewed the collected responses from student interviews. Key phrases or statements were coded and grouped into themes that reflected common patterns or trends. These themes were reviewed, refined, and clearly defined to ensure accuracy and coherence. The final themes were incorporated into the study’s findings, supported by student responses, to provide a comprehensive perspective on the effectiveness of EdPuzzle in enhancing students' performance in dividing rational expressions.



3. results and discussion


3.1 Pre-test and Post-test Results of the Participants
	Table 1 presents the pre-test and post-test scores of the participants on dividing rational expressions. The pre-test result shows that the most frequent scores were between 3 to 5, obtained by 12 or 67% of participants, which are interpreted as poor. Following this, there were four (4) or 22% scored between 0 to 2, interpreted as very poor. Lastly, there were two (2) or 11% achieved scores between 6 to 8, interpreted as fair. The average score was approximately 3.667, which is interpreted as poor. These findings indicate that, before the intervention, the participants generally had a poor level of understanding of dividing rational expressions.
	While these findings align with previous studies, such as those by Sanchez (2022), Lee & Boyadzhiev (2020), and Pouta et al. (2020), which highlighted students' struggles with rational expressions and fractions, the current study contributes new insights by examining specific patterns in student errors and misconceptions. Unlike prior research that primarily focused on conceptual difficulties, this study identifies recurring procedural mistakes, particularly in fraction division rules, that impact. Moreover, the findings suggest that intervention strategies tailored to addressing these errors could be a key factor in improving student performance.
	These results reinforce the urgent need for targeted instructional approaches to bridge foundational gaps and enhance students' comprehension of rational expressions. By pinpointing the precise areas of difficulty, this study offers a fresh perspective on how educators can refine teaching strategies to support student learning in algebra.
In the post-test result, it was found that there were eight (8) or 45% who got a score between 6 to 8, interpreted as fair. There were six (6) or 33% who got a score between 3 to 5, which is interpreted as poor. Lastly, there were four (4) or 22% who got a score between 9 to 11, interpreted as excellent. The average post-test score was 6.765, interpreted as fair. These results indicate that the participants gained improvement compared to the pre-test scores. This implies that the EdPuzzle technology-based assessment in mathematics effectively enhanced the participants' understanding of dividing rational expressions.
	These findings underscore the positive impact of EdPuzzle technology-based assessments in mathematics, reinforcing the idea that digital tools enhance student comprehension. This study expands on prior research by Weigand et al. (2024), which found that interactive assessments improve retention and understanding. Additionally, Morata (2024) identified significant improvements in mathematical competencies among students using EdPuzzle’s interactive lessons, with the experimental group outperforming those taught through traditional methods. Moreover, Drijvers and Sinclair (2023) emphasized that digital tools foster active participation, leading to deeper engagement and increased confidence in problem-solving.
	By demonstrating clear improvements in student performance, this study provides further evidence of the effectiveness of technology-driven learning environments in strengthening mathematical understanding. The results suggest that integrating digital assessments into mathematics instruction can be a powerful strategy for addressing common learning difficulties in rational expressions.





Table 1. Pre-test and Post-test Results of the Participants

	Pre-test
	Post-test

	Scores
	Frequency
	Percentage
	Interpretation
	Scores
	Frequency
	Percentage
	Interpretation

	6-8
	2
	11%
	Fair
	9-11
	4
	22%
	Excellent

	3-5
	12
	67%
	Poor
	6-8
	8
	45%
	Fair

	0-2
	4
	22%
	Very Poor
	3-5
	6
	33%
	Poor

	Average:3.667                                               Poor                                                     
	Average:6.765                                   Fair                         



3.2 Significant Difference between the Pre-test Results and Post-test Results
	Table 2 shows the test of the significant difference between the pre-test and post-test results of the participants. It was revealed that the t-value was -4.915 and a p-value of 0.000. With a level of significance set at 0.05, the decision was made to reject the null hypothesis. The negative t-value indicates that the post-test scores were substantially higher than the pre-test scores, reinforcing the effectiveness of the intervention. A p-value of 0.000 suggests that the observed improvement is not due to random chance but rather a direct result of the EdPuzzle technology-based assessment. This statistical evidence supports the claim that EdPuzzle allows students to engage with mathematical content at their own pace, fostering better comprehension and skill acquisition.
	The findings are consistent with prior research on EdPuzzle’s educational impact. Alvarez-Alvarez et al. (2024) found that EdPuzzle serves as an engaging and dynamic self-learning tool, enabling students to absorb lessons through interactive video materials while receiving instant feedback to correct misunderstandings. Janaki et al. (2022) further demonstrated that students who utilized EdPuzzle exhibited higher engagement and interaction, leading to deeper learning outcomes compared to traditional instructional methods. Moreover, the study by Drijvers and Sinclair (2023) highlights that digital tools enhance student motivation and confidence, creating a more interactive and student-centered learning experience. These studies collectively support the conclusion that technology-driven assessments not only improve academic performance but also empower students to learn effectively at their own pace.
	The statistical significance found in this study suggests that EdPuzzle is a valuable digital assessment tool that can bridge learning gaps, particularly in mathematical concepts like rational expressions. By integrating EdPuzzle into classroom instruction, educators can tailor learning experiences to individual student needs, enhance engagement, and drive meaningful improvements in mathematical competency.

Table 2. Significant Difference between the Pre-test Results and Post-test Results
	
	t - value
	p - value
	Level of Significance
	Decision
	Interpretation

	Pre-test and Post-test results
	-4.915
	.000
	0.05
	Reject H0
	Significant



3.3 Experiences of the Participants in Using Edpuzzle as Technology-Based Assessment in Mathematics
A thematic analysis of interview transcripts revealed four major themes regarding participants’ experiences: accessibility challenges, error management, user experience and engagement, and understanding of materials. These themes provide insight into the various factors influencing students' interaction with EdPuzzle.
 
Accessibility Challenges
	Participants encountered various challenges when first accessing EdPuzzle, particularly login difficulties and slow internet connectivity, which significantly disrupted their engagement with the platform. Unlike previous studies that primarily focused on general technological barriers, this study identifies specific struggles related to authentication errors, repeated login attempts, and buffering issues caused by weak connections. These findings emphasize that while EdPuzzle is an effective learning tool, its accessibility is influenced by digital infrastructure and user experience factors.
	Although prior research has documented technological limitations in online learning such as Jose et al. (2023), who explored connectivity issues affecting student engagement, and Rizwan Rki (2025), who highlighted browser compatibility problems this study reveals that students faced unexpected obstacles unique to EdPuzzle’s interface, such as repeated login failures that delayed lesson access. Fabito (2020) also addressed internet reliability issues in online education, but this study extends these observations by demonstrating how interruptions in video-based learning impact comprehension, requiring students to restart or repeat tasks multiple times due to unstable connections.


Here are some examples of responses that reflect this theme:

"The first issue was accessibility. The first time they required us to use Edpuzzle, we had a hard time accessing it, particularly with how to sign in or log in to our accounts on the platform. We had to sign in repeatedly, and only after several attempts were we finally able to access it."
"Another issue was the slow internet connection. Because of the weak signal, we kept having to go back and repeat the process of watching the video and answering the questions."
"Somewhat, it is not easy for me to use this kind of app or educational apps because, at first, the login process is a hassle sometimes due to the internet connection."
"Since it’s my first time using Edpuzzle, I found it a bit challenging, especially because I struggled with logging into the platform."
	Beyond inconvenience, these challenges disrupted the learning experience, causing delays, frustration, and reduced engagement. As noted in EdPuzzle’s troubleshooting guide, login errors and buffering issues require intervention through technical support, yet this study suggests that educational institutions should proactively address digital accessibility concerns to improve technology-driven assessments.
	By uncovering these new challenges and their direct impact on student learning, this study contributes to the broader discussion on integrating educational technology effectively. These findings reinforce the need for improved digital infrastructure, optimized platform usability, and institutional support to ensure that EdPuzzle and similar tools function seamlessly in diverse learning environments.

 Error Management
Participants reflected on the errors they encountered while using EdPuzzle, noting both the types of mistakes and their recoverability. While errors were common, they were generally minor and easily rectified, allowing students to continue engaging with the platform without significant disruption. These reflections align with findings from Macagba (2023), who explored how EdPuzzle enhances student interaction. The study highlights instances where students encounter minor technological errors but notes that these do not significantly disrupt learning. EdPuzzle’s user-friendly design allows students to quickly identify and correct mistakes, reinforcing its effectiveness as an educational tool.

Here are some examples of responses that reflect this theme:

"I made a few mistakes—as I remember, I got item numbers 9 and 11 wrong, and then usually just small ones like clicking the wrong button. But they're easy to fix and recover from without much frustration."
"I sometimes make errors, such as submitting incomplete answers. Although these mistakes aren't extremely severe, they can still affect the accuracy of my responses."
"Recovering from these mistakes wasn’t always easy, especially since I wasn’t familiar with how to fix them."

	Additionally, Muhammad Dzulfiqar Praseno (2021) examined EdPuzzle’s resilience despite occasional technical issues. Students reported encountering minor errors such as login difficulties, video buffering, and question display glitches. However, they quickly adapted by refreshing pages, adjusting browser settings, or seeking instructor guidance (Praseno, 2021). Similarly, Azlan (2020) explored the broader e-learning landscape and noted that while minor technical errors occurred across different platforms, students were generally able to resolve them without significant disruption. These studies support the finding that while errors in EdPuzzle are common, they are generally minor and easily resolved (Adoro et al., 2024). The troubleshooting guide provided by EdPuzzle emphasizes simple solutions such as clearing browser cache, refreshing pages, and ensuring stable internet connections to mitigate common issues (EdPuzzle Support, 2025). This aligns with participants’ reflections, affirming that EdPuzzle’s error management is consistent with common digital learning experiences.

User Experience and Engagement
Participants had varying experiences with EdPuzzle—while many found its interactive features engaging and effective for learning, others struggled with technical issues that hindered their ability to fully benefit from the platform. These findings align with the study of Macagba (2020), which investigates how EdPuzzle influences student participation in online discussions. The study found that while EdPuzzle increases engagement, it does not necessarily improve the quality of student responses in synchronous sessions. Similarly, Su and Chiu (2020) examined how students perceive interactive learning tools like EdPuzzle, revealing that while many students appreciated the engaging aspects of the platform, their overall experience varied depending on personal preferences and technical limitations.

Here are some examples of responses that reflect this theme:

"Edpuzzle is a really good platform to use, especially when integrating it into asynchronous learning. It’s effective because teachers can embed video tutorials that include discussions on how to solve specific problems or explain particular concepts in mathematics."
"After you answer a question, whether your answer is correct or not, the platform shows and explains the correct answer to that specific problem. This helps students understand the topic better and learn from their mistakes, making their knowledge more refined."
"My experience with Edpuzzle wasn’t pleasant at first. The main reason was that I wasn’t familiar with the app, and secondly, the poor internet connection made it a frustrating experience for me."
"It's pleasant to use—the interactive features make learning more engaging, though sometimes navigation can feel a bit clunky."

Additionally, Capilla et al. (2022) explored students' perceptions of digital tools used in online teaching during the COVID-19 pandemic. The study found that while students appreciated the use of videos and interactive tools like EdPuzzle in the flipped classroom model, there were varying levels of satisfaction. Some students reported positive experiences, indicating that these tools enhanced their learning, while others faced challenges related to internet connectivity and the adaptability of the tools to their learning styles. Furthermore, Lupas et al. (2024) and Notarte et al. (2024) emphasized the importance of considering individual student needs and technological access when implementing digital learning platforms. These mixed experiences underscore the necessity of refining EdPuzzle’s usability and accessibility to ensure a more seamless learning experience for all students.

Understanding of Materials
Participants reported that the structured and formative nature of EdPuzzle contributed positively to their understanding of the materials presented. The immediate feedback provided by the platform helped solidify their comprehension and allowed them to refine their learning process. These findings align with the study of Alvarez-Alvarez (2024), which found that students prefer visual and graphic materials to supplement their learning. This preference aligns with EdPuzzle’s structured format, which helps students better comprehend the content and reinforces their understanding through interactive elements.

Here are some examples of responses that reflect this theme:

"It provides clear and structured discussions, along with a step-by-step process for solving problems, such as those involving mixed fractions. This made it easier for me to understand the topic."
"One of the most helpful aspects of Edpuzzle is its formative nature. After answering each question, whether I got it right or wrong, the platform explains the correct answer. This immediate feedback helps solidify my understanding and allows me to learn from my mistakes."
"Eventually, it became easier for me to understand the problem since I could go back, rewatch, and refresh my understanding. I could also return to the part I didn’t understand."

Furthermore, Asiri (2021) highlights the role of immediate feedback in learning. By instantly showing students whether their responses are correct, EdPuzzle enables learners to solidify their comprehension on the spot, further supporting the notion that immediate feedback enhances understanding. Similarly, Baker (2019) explored how EdPuzzle enhances formative assessment in flipped classrooms. The research highlights that real-time feedback from multiple-choice questions and teacher comments helps students assess their understanding and refine their learning process effectively. Additionally, Balanquit et al. (2025) examined difficulties in assessing conceptual knowledge and error analysis, noting that while EdPuzzle aids comprehension, some students still struggle with deeper conceptual understanding. While edpuzzle proves to be a valuable tool in reinforcing learning, its effectiveness may be enhanced further with supplementary instructional support (Nobis, 2025), particularly for more complex topics that require deeper understanding.
4. Conclusion
The findings of this study demonstrate that, before the intervention, students had a limited understanding of dividing rational expressions. This highlights the necessity of targeted instructional approaches to bridge foundational gaps and enhance comprehension. 	The use of EdPuzzle as a technology-based assessment tool proved to be effective in improving student performance, reinforcing the benefits of digital learning environments in strengthening mathematical understanding.
Moreover, statistical evidence supports the claim that EdPuzzle allows students to engage with mathematical content at their own pace, fostering better comprehension and skill acquisition. The observed improvements suggest that integrating digital assessments into mathematics instruction can help address common learning difficulties, particularly in dividing rational expressions.
	Given the statistical significance observed in this study, EdPuzzle can serve as a valuable tool for enhancing mathematics education beyond the specific context of rational expressions. Its adaptability allows for personalized learning experiences, making it suitable for a wide range of subjects and learning environments. Educators can leverage their features to provide timely feedback, facilitate self-paced learning, and address individual student needs effectively.
	Furthermore, the challenges identified in this study underscore the need for institutional support in digital accessibility. Schools and universities should proactively improve technological infrastructure and provide necessary training for educators and students to maximize the benefits of technology-driven assessments. Future research should explore how EdPuzzle can be optimized for diverse educational settings, ensuring that digital learning platforms remain inclusive and effective across different student populations.
	This study contributes to the broader discussion on integrating educational technology effectively, offering valuable insights into the role of digital assessments in modern learning environments. 

[bookmark: _GoBack]Consent and Ethical Approval
This study emphasized ethical considerations to ensure fairness, accuracy, and reliability throughout the research process. Informed consent was obtained from all participants, who were thoroughly informed about the study's purpose, procedures, and their right to withdraw at any time without facing any consequences. Interviews were conducted with participant consent, and responses were transcribed verbatim to ensure accuracy. Strict adherence to ethical principles, including informed consent, anonymity, and confidentiality, was maintained. Any potential biases were addressed to ensure an impartial and objective study. Furthermore, the research complied with ethical guidelines set by educational and research institutions to protect the rights and well-being of all participants.

DISCLAIMER (ARTIFICIAL INTELLIGENCE)

	This research utilized ChatGPT, Cici, and Copilot—advanced AI language models—for paraphrasing paragraphs and checking grammatical errors. The free ChatGPT app, along with Cici and Copilot, was employed as a tool to enhance the clarity and readability of the text, ensuring that ideas were effectively communicated while maintaining the original meaning. The use of these AI models contributed to refining the language and structure of the manuscript.
Details of the AI usage are given below:
1. Used ChatGPT, Cici, and Copilot for paraphrasing paragraphs to improve the clarity and readability of the text.

2. Used ChatGPT, Cici, and Copilot for checking language and grammar to enhance overall accuracy and fluency.
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