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II. Abstract

This action research titled “Improving the Mastery Level of Grade 10 Students in Operating Signed Numbers through Mnemonic Games” addresses the persistent issue of low mastery in integer operations among Grade 10 students at Mobo National High School. The problem was evidenced by the 2023–2024 EOSY ALNAT results, where 86.60% of learners required major support in numeracy. A root cause recognized was the ongoing reliance on conventional, abstract teaching techniques that did not captivate learners or support individuals with cognitive and learning challenges. 
To fill this gap, the research presented a novel teaching approach that employed mnemonic devices, including LAUS (Like-sign Add, Unlike-sign Subtract) for addition and subtraction, as well as LPUN (Like-sign Positive, Unlike-sign Negative) for multiplication and division. These were combined with game-oriented tasks like "Bingo" and "Integer Race to Zero" to improve involvement, memory retention, and comprehension of concepts
The intervention was applied using a quasi-experimental design with 50 Grade 10 students divided equally into experimental and control groups. Pre and post-tests were administered to measure the impact. Statistical analysis using the Mann-Whitney U Test revealed a significant improvement in the performance of the experimental group, which moved from Very Low Mastery (6%) to Moving Towards Mastery (68%), while the control group showed minimal progress.
The results validate that mnemonic-based and game-enhanced instruction significantly improves learners’ ability to operate on signed numbers. The study recommends wider adoption of this learner-centered, contextualized approach to bridge foundational learning gaps in mathematics. 
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IV. Context and Rationale

Mathematics serves as a vital tool for tackling real-life problems and greatly aids in improving students' reasoning and analytical abilities. However, a persistent problem has been observed among high school learners—particularly in operating signed numbers (integers). According to Nyiayu Fahriza Fuadiah et al. (2017), even with repeated instruction, many students still struggle with the concepts, especially when negative signs are involved.
In School Year 2023–2024, 86.60% of Grade 9 learners at Mobo National High School were categorized under “needs major support” based on the EOSY ALNAT results, indicating serious numeracy gaps. These students progressed to Grade 10 carrying the same learning deficiencies, which significantly affect their performance in higher-level mathematical tasks. One of the major contributors to this problem is the use of traditional and abstract teaching methods that are cognitively demanding and not well-suited to students with learning difficulties. These methods often fail to engage learners or make complex concepts accessible, especially in performing basic operations such as addition, subtraction, multiplication, and division of integers.
To address this learning gap, the researcher implemented an innovative solution using mnemonic devices—LAUS (Like-sign Add, Unlike-sign Subtract) and LPUN (Like-sign Positive, Unlike-sign Negative)—to simplify and strengthen students’ understanding of signed number operations. These mnemonic strategies were paired with game-based learning activities, such as Bingo and Integer Race to Zero, to increase student engagement and memory retention through active participation and contextualized instruction. Mnemonics is a device using shortened phrases or terms for easy memory recall. Mnemonic strategies that use imagery and visual cues to facilitate memory recall are commonly used in the classroom, as observed by Hayes (2009). Mnemonics instruction was developed to address learning disorders, especially for those students with semantic memory (Scruggs & Mastropiere 1990). 
This intervention aligns with the objectives of the MATATAG curriculum and Division initiatives like Project KATIG and Project NSIP, which seek to restore and reinforce learners’ foundational skills in mathematics. By contextualizing instruction and incorporating memory-enhancing strategies, the researcher aims to bridge the gap in numeracy performance, particularly in integer operations, and evaluate the broader impact of this approach in classroom learning outcomes.

V. Innovation, Intervention and Strategy
a. Innovation
The researcher adapted the teaching strategy which is the LAUS and LPUN mnemonic devices in addressing the learning gaps in Mathematics and test out if it’s still effective today. It was stated on the study of Balbuena, S. and Buayan, M. (2014) that Mnemonic devices are used to help students retrieve the rules of integer operations from memory. The Mnemonic Devices (LAUS and LPUN) are shortened rules on adding, subtracting, multiplying and dividing numbers, especially numbers with positive and negative signs. LAUS (Like Sign Add, Unlike Sign Subtract) is used for Addition and Subtraction of signed numbers while LPUN (Like Sign Positive, Unlike Sign Negative) is used for Multiplication and Division of signed numbers.
This strategy enabled the learners to master the fundamentals of mathematics, such as Addition, Subtraction, Multiplication, and Division. All basic operations were included since these are the common problems of students. This strategy was implemented in the school year 2024 – 2025 among Grade 10 students who performed below 80% mastery level. ALNAT is used to identify the mastery level of students in mathematics.
b. Intervention
The researcher used existing method in teaching operations on integers. Since the study is all about enhancing mastery skills in Basic Fundamental Operation on Signe Numbers, this intervention has been a great help in the realization of the study. The researcher deepens the understanding of the learners about operating signed numbers by mastering the use of Mnemonic Device. The researcher used Bingo Card, Integer Race to Zero game to implement the innovation more interactive and engaging.
The table 1 below shows the detailed matrix of activities and date of implementing the device. 
Table 1: Matrix of Activities
	Learning Competency
	Mnemonic Device Used
	Material Used
	Date of Intervention

	Experimental Group

	Performs fundamental operations on integers (Addition, Subtraction, multiplication and Division)
	LAUS
LPUN
	Bingo Card (During the intervention of this material students can make use of Mnemonic Device to answer questions). 

Integer Race to Zero Game (This is a game which includes multiplication and division of integers. In order for the students to answer the questions, they will use the concept of mnemonic device, LPUN)
	February 3 – 6, 2025

	Solves problems involving operations on integers
	LAUS
LPUN
	Instructional Materials
	February 7, 10, 11, 12, 2025

	Performs fundamental operations on Rational numbers 
	LAUS
LPUN
	Bingo Card (During the intervention of this material students can make use of Mnemonic Device to answer questions).

Integer Race to Zero Game (This is a game which includes multiplication and division of integers. In order for the students to answer the questions, they will use the concept of mnemonic device, LPUN)
	February 13, 14, 17, 18, 2025 

	Solves problems involving operations on rational numbers
	LAUS 
LPUN
	Instructional Materials
	February 19, 20, 21, 24, 2025 

	Post-Test for Experimental group
	February 26, 2025



	Controlled Group

	Performs fundamental operations on integers (Addition, Subtraction, multiplication and Division)
	None
	Activities from the Books
	February 27, 28 and March 3, 4, 2025

	Solves problems involving operations on integers
	None
	Activities from the Books
	March 5 – 7, 10, 2025

	Performs fundamental operations on Rational numbers 

	None
	Activities from the Books
	March 11 – 14, 2025

	Learning Competency
	Mnemonic Device Used
	Material Used
	Date of Intervention

	Solves problems involving operations on rational numbers
	None
	Activities from the Books
	March 17 – 20, 2025 

	Post-Test for Controlled Group
	March 21, 2025



c. Strategy
The researcher used a game-based teaching strategy to implement the innovation and intervention used in the study. Game-based teaching strategy is very useful in today’s type of learners wherein to boost their interest, there is a need to used interactive teaching approach. 
Here’s a structured approach to how such a session might run:
Pre-Session Preparation:
1. Learning Objectives and Game Design:
· Define clear learning objectives that align with the content to be covered, such as understanding mathematical operations with signed numbers.
· Design or select a game that incorporates these mnemonic devices into its mechanics. This could be a board game, a digital game, or a classroom activity that encourages interaction and competition.
2. Materials Preparation:
· Prepare materials for the game, including game rules, game boards (if applicable), cards for Bingo, mnemonic aids (such as posters or visual aids), and any necessary props.
During the Session:
1. Introduction and Explanation:
· Introduce the idea of signed numbers and the mnemonic devices: "Like Sign Positive and Unlike Sign Negative" for multiplication and division, and "Like Sign Add Unlike Sign Subtract" for addition and subtraction. 
· Give instances to show how these mnemonics make it easier to comprehend and use mathematical operations involving signed numbers. 
2. Game-Based Learning Activity:
· Engagement Phase: Launch into the game-based activity where students can apply these mnemonic devices. For example, in a board game scenario such as BINGO card:
· Students might put mark on the assigned numbers in the BINGO card labeled with random operations and solve it before going to the next phase. 
· Students will apply the concepts of LAUS and LPUN to solve problems correctly and advance in the game.
· Competition and Collaboration: Encourage competition or collaboration among students, depending on the game's structure. This fosters engagement and reinforces learning through peer interaction.
3. Application of Mnemonic Devices:
As students play the game, emphasize the use of mnemonic devices in solving problems:
· "Like Sign Add Unlike Sign Subtract": Reinforce that when adding or subtracting signed numbers with the same signs, add and keep the sign; with different signs, subtract and take the sign of the larger number.
· "Like Sign Positive and Unlike Sign Negative": Illustrate how this device simplifies understanding that the product of numbers with like signs is positive, and with unlike signs is negative.
4. Feedback and Reinforcement:
· Provide immediate feedback during the game. Correct misconceptions and reinforce correct application of the mnemonic devices.
· Use the game structure to facilitate discussions on strategies used, reinforcing learning points as students engage with the content.
Post-Game Debriefing:
1. Review and Reflection:
· Conclude the game with a debriefing session where students reflect on their experiences. Discuss how the mnemonic devices helped them understand and solve problems with signed numbers.
· Review any challenging aspects or questions that arose during the game, ensuring clarity before concluding the session.
2. Assessment and Further Learning:
· Assess students' understanding through informal discussions, quizzes, or reflections on the session.
· Provide additional resources or exercises for further practice, reinforcing the concepts covered during the game.
Benefits of the Approach:
Engagement: Game-based strategies make learning enjoyable and motivate participants to actively participate in solving problems.
Retention: Mnemonic devices simplify complex concepts, making them easier to remember and apply in practical scenarios.
Application: Participants apply theoretical knowledge in a simulated environment, reinforcing understanding through active engagement.
Feedback Loop: Immediate feedback during the game allows for corrections and improvements in understanding, promoting continuous learning.
By integrating game-based strategies with mnemonic devices, the session not only enhances understanding of mathematical concepts but also promotes critical thinking, problem-solving skills, and collaborative learning among students. This approach leverages both the engagement of game-based learning and the mnemonic devices to create a dynamic and effective learning experience. 
VI. Action Research Questions 
This action research aims to increase students’ performance on the basic fundamental operations on integers in Mathematics of Mobo National High School Grade 10 Students for School Year 2024 – 2025 through the mastery and effective use of mnemonic devices (LPUN, LAUS). 
Specially, the research aims to answer the following questions:
1. What is the mastery level of Grade 10 students before and after the intervention?
2. How effective is the use of mnemonic games in increasing the mastery level of students in operating signed numbers?
Hypotheses: 
Ho: The use of mnemonic devices (LAUS, LPUN) has no significant effect on students’ mastery level in operating signed numbers.
H1: The use of mnemonic devices (LAUS, LPUN) significantly increases the mastery level of students in operating signed numbers.

VII. Action Research Methods    
The research primarily employed a quantitative approach, utilizing a pre-experimental method. This type of research involves conducting both a pretest and a post-test, with the results compared to evaluate the effectiveness of the intervention implemented by the researcher.

a. Participants and / or Other Source of Data and Information 
The respondents of this study are the Grade 10 learners of Mobo National High School who performed below 80% mastery level in terms of basic fundamental operation in the ALNAT pretest result of school year 2024 – 2025. The target respondents are suited to the main objective of this study which is to enhance the mastery of the learners in operating signed numbers and to determine well the effectiveness of the innovation to be implemented. Grade 10 were selected as target participants since they have the greater number of students who needs major support from the past school year during their Grade 9.
The table below shows the profile of the respondents of this study.
Table 2: Profile of Respondents
	Grade Level
	No. of Respondents per Group
	Reasons

	Grade 10
	Controlled Group 
	Need Major Support

	
	25 students

	

	
	Male
	Female
	

	
	12
	13
	

	
	Experimental Group
	Need Major Support

	
	25 students
	

	
	Male
	Female
	

	
	13
	12
	


b. 
b. Data Gathering Methods 
Before the conduct of this study, the researcher sent consent form to the parents of the identified respondents to ask permission from the parents to allow their children to participate in the study. 
This research used a Quasi-experimental method wherein there are controlled and experimental group to measure the effectiveness of the proposed innovation and strategy. Purposive sampling is used to identify which students is included in the controlled and experimental group. Among 50 respondents, 25 were included in the control group and 25 in the experimental. 
In gathering the data, the researcher used a Pre-test and Post-test, which were given to the respondents before and after the innovation was implemented. After the data had been gathered, tabulation analyses were applied using the determined data analysis tool to determine the results of the study. 
c. Data Analysis Plan 
The Grade 10 learners who performed below 80% mastery level in terms of basic operations in Mathematics, as reflected in the results of ALNAT, were subjected to the study. Numerical mean and graphs were used to present and illustrate the weekly assessment on the performance of the students. The computation of whether there is a significant difference in the performance of the students in the controlled and experimental groups after giving the innovation strategy was based on the results of the pre-test and post-test. 
This researcher also adopts the mastery level descriptive equivalence based on the Mathematics system of the Department of Education (DepEd), which relies on Mean Percentage Scores (MPS). The levels include: 
· Mastered (96-100%), 
· Closely Approximating Mastery (86-95%), 
· Moving Towards Mastery (66-85%), 
· Average Mastery (35-65%),
· Low Mastery (15-34%), 
· Very Low Mastery (5-14%), 
· Absolutely No Mastery (0-4%).
Before conducting a statistical analysis, the researcher determined the normality of the data to decide on the appropriate statistical tool. The Shapiro-Wilk test is a statistical test used to determine whether a dataset is normally distributed. In research and data analysis, checking for normality is important because many statistical tests (like t-tests or ANOVAs) assume that the data follows a normal distribution. 
The data was found to be not normal based on normality testing, therefore, the researcher used a non-parametric test. Since the study used controlled and experimental groups, which are independent samples, the researcher used the Wilcoxon Rank-Sum Test (also known as the Mann-Whitney U Test) to compare two independent samples. 
VIII. Discussion of Results and Reflections
A. Research Findings
Mastery Level of Grade 10 Students before and after the intervention

This section presents the performance results of students from both the controlled group and experimental group before and after the intervention using mnemonic devices (LAUS and LPUN). It includes tables showing the scores, percentages, and mastery levels of students in each group.
	Group
	Average Score
	Average Percentage
	Mastery Level

	Controlled Group
	2.08
	7%
	Very Low Mastery

	Experimental Group
	1.68
	6%
	 Very Low Mastery


Table 3: Pre-test Results for Controlled and Experimental Group



This table summarizes the pre-test results of 25 students in each group. Both the controlled and experimental groups had low average scores, falling under the "Very Low Mastery" category. This confirms that both groups started from a similar baseline and were experiencing difficulties with signed number operations.
	[bookmark: _Hlk199498496]Group
	Average Score
	Average Percentage
	Mastery Level

	Controlled Group
	5.02
	17%
	Low Mastery

	Experimental Group
	20.4
	68%
	Moving Towards Mastery


Table 4: Post-test Results for Controlled and Experimental Group



After the intervention, the experimental group showed a substantial increase in performance with an average score of 20.4 (68%), rising to the "Moving Towards Mastery" level. In contrast, the controlled group only slightly improved to 5.2 (17%), remaining in the "Low Mastery" range. This stark difference demonstrates the effectiveness of the mnemonic-based instruction implemented in the experimental group.
Table 5: Post-test Mastery Levels Distribution
	Mastery Level
	Controlled Group (n=25)
	Experimental Group (n=25)

	Absolutely No Mastery
	0 students
	0 students

	Very Low Mastery
	9 students
	0 students

	Low Mastery
	16 students
	1 student

	Average Mastery
	0 students
	7 students

	Moving Towards Mastery
	0 students
	16 students

	Closely Approximating Mastery
	0 students
	1 student

	Mastered
	0 students
	0 students



This table breaks down the distribution of mastery levels in the post-test. All 25 students in the control group remained under the Very Low Mastery and Low Mastery categories. Meanwhile, the experimental group had a remarkable shift, with 24 or 96% of students moving out of the Low Mastery level and only 1 or 4% remaining under the Low Mastery level. This further validates the impact of the intervention.
Conclusion:
The comparative data between the control and experimental groups before and after the intervention clearly demonstrate that the use of mnemonic devices (LAUS and LPUN) combined with interactive, game-based learning strategies significantly improved students' performance in operations with signed numbers.
While both groups started at the same low level of proficiency, only the experimental group achieved substantial gains. The control group’s minimal improvement shows that traditional methods were not sufficient to address the learners’ needs.
This outcome provides strong evidence that mnemonic strategies are an effective tool in enhancing numeracy, especially in challenging areas such as integer operations. Therefore, the continued use and broader implementation of this strategy is recommended in both remedial and mainstream mathematics instruction.
Improving the Performance of Learners in Basic Fundamental Operations in Mathematics

Based on the conduct of the study, it was found that the Mnemonic Device, like LAUS and LPUN, with the use of contextualized materials such as BINGO card and Integer Race to Zero can simplify the understanding of operations with signed numbers, making it easier for the Grade 10 learners to grasp fundamental mathematical concepts. The materials can help students overcome confusion and improve their performance in basic operations by providing memorable rules and patterns. 
As far as being observed, using a BINGO card with integration of LAUS and LPUN improved learners’ performance in fundamental operations due to:
1. Engagement: BINGO is inherently a game of chance and excitement. During the implementation, it was applied, then it transforms basic operations like Addition, Subtraction, Multiplication and Division into a fun activity. Learners are motivated to participate actively because they see it as a game rather than a typical classroom exercise.
2. Repetition and Practice: BINGO requires practice of math problems. Each BINGO card contains a grid of numbers that correspond to answers to the problems. The researcher or facilitator gave math problems, and students solved them to marked off the corresponding answers on their BINGO cards. This repetition reinforces learning and helps students to grasp fundamental operations more effectively.
3. Immediate Feedback: As students marked off answers on their BINGO cards, they received immediate feedback on whether their answers are correct. This instant feedback is crucial for learning as it allows students to self-asses and correct mistakes quickly.
4. Differentiation: BINGO catered different level of learners. The facilitator varies the complexity of math problems and provided different sets of BINGO cards with varying difficulty levels. It allows all students to participate at their own pace and challenge level.
5. Collaboration and Communication: BINGO encouraged peer interaction and communication. Students have discussed strategies, explained their thinking and helped each other understand math concepts. This collaborative environment fosters a deeper understanding of fundamental operations as students learned from each other.
6. Motivation through Competition: BINGO had introduced an element of friendly competition among students. The excitement of potentially winning the game motivated the students to stay focused and engaged throughout the activity. This motivation helped learners in sustaining attention and effort, which are crucial for improving performance in mathematics.
7. Variety in Learning: BINGO cards added variety to traditional teaching methods. It broke the monotony of routine classroom exercises and injected enthusiasm into learning math. This variety were beneficial for students who struggled with conventional teaching approaches.
BINGO card helped students to improve their performance in fundamental operations in a series of ways. On the other hand, the Integer Race to Zero game also helped a lot in enhancing the mathematical skills regarding fundamental operations and Mnemonic devices of students. The “integer race to zero” game typically involved learners working with integers to reach zero through a series of operations (addition, subtraction, multiplication, and division). It involves several key aspects that contribute to effective learning and engagement. Here’s a detailed explanation of how such a game enhances learning outcomes:
1. Conceptual Understanding: The game begins with ensuring a solid understanding of integer operations. Learners have grasped concepts such as:
· Addition and subtraction of positive and negative integers.
· Multiplication and division involving integers, including how signs interact. 
2. Active Engagement: Learners actively participated in the game, which is inherently motivating due to its competitive nature. This engagement has helped students in:
· Increasing attention and focus on the task at hand.
· Encouraging repeated practice of operations, which enhances proficiency.
3. Application of Operations: Learners applied their knowledge of integer operations in real-time:
· Making strategic decisions on whether to add, subtract, multiply or divide to move closer to zero.
· Calculating quickly and accurately under time pressure, improving mental math skills.
4. Problem-solving Skills: As the progresses, learners encountered different scenarios that required: 
· Critical thinking to determine the most efficient operation to use.
· Flexibility in approach, as different paths can lead to zero.
5. Feedback and Error Correction: Immediate feedback during the game allows learners to:
· Identify errors and misconceptions promptly.
· Learn from mistakes and adjust strategies accordingly.
6. Progressive Difficulty: The game was structured to increase in difficulty:
· Starting with simpler integers and operations and gradually introducing more complex scenarios.
· Adapting to the learning pace of the participants, ensuring gradual mastery.
7. Retention and Motivation: The competitive element and immediate rewards (such as points or advancement in the game) served as:
· Intrinsic motivators for learners to persist and improve. 
· Enhancing memory retention through repeated practice and positive reinforcement.
Impact on Learning Outcomes:
· Improved Fluency: Learners became more fluent in performing integer operations, able to execute calculations quickly and accurately.
· Increased Confidence: Success in the game builds confidence in tackling integer problems, reducing anxiety related to math.
· Long-Term Retention: Active engagement and repeated practice contribute to long-term retention of concepts and skills.
· Transfer of Skills: Skills learned in the game were transferred too real-world problem-solving situations, where understanding integers is crucial.
Normality Testing 
To determine the normality of your data using the Shapiro-Wilk test, the researcher evaluated the Pre-test and Post-test scores separately. The Shapiro-Wilk test checks whether a sample comes from a normally distributed population. It outputs a p-value, and:
· If p > 0.05, the data is normally distributed (fail to reject null hypothesis).
· If p ≤ 0.05, the data is not normally distributed (reject null hypothesis).

Figure 1: Box and Whisker Plot of Pretest and Posttest for Controlled Group
The results of the Shapiro-Wilk test for normality are:
· PreTest: W = 0.884, p-value = 0.0085
· PostTest: W = 0.889, p-value = 0.0105
Since both p-values are less than 0.05, we reject the null hypothesis of normality. This means the Pretest and Posttest data do not follow a normal distribution.

Figure 2: Box and Whisker Plot of Pretest and Posttest for Experimental Group
Here are the results of the Shapiro-Wilk test applied to each:
1. Pretest Scores
· W statistic: 0.9145
· p-value: 0.0385
Interpretation:
Since the p-value is less than 0.05, we reject the null hypothesis of the Shapiro-Wilk test, which assumes that the data is normally distributed. This indicates that the Pretest scores are not normally distributed.
2. Posttest Scores
· W statistic: 0.7971
· p-value: 0.0002
Interpretation:
Again, the p-value is well below 0.05, leading us to reject the null hypothesis. This shows that the Post test scores also do not follow a normal distribution.
Both the Pretest and posttest data sets fail the test for normality in controlled and experimental groups, which means that parametric statistical tests (like the paired t-test) may not be appropriate unless data transformation is applied or the sample size is large enough to rely on the Central Limit Theorem. Alternatively, non-parametric tests like the Wilcoxon Rank-Sum Test (also known as Mann-Whitney U Test) might be more suitable.

Effectiveness of Mnemonic Devices in Increasing the Mastery Level on Operating Signed Numbers
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Table 6: Results of pre-test and post-test for Controlled and Experimental Groups
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	Controlled Group
	Experimental Group

	
	Pretest
	Posttest
	Pretest
	Posttest

	1
	1
	7
	3
	20

	2
	0
	7
	0
	19

	3
	1
	5
	1
	10

	4
	1
	5
	1
	21

	5
	0
	4
	0
	23

	6
	1
	7
	0
	20

	7
	2
	8
	3
	19

	8
	5
	4
	4
	25

	9
	5
	4
	2
	21

	10
	2
	5
	2
	21

	11
	5
	5
	2
	22

	12
	4
	4
	1
	20

	13
	3
	5
	3
	19

	14
	1
	4
	2
	19

	15
	1
	6
	2
	20

	16
	2
	6
	1
	26

	17
	2
	3
	1
	23

	18
	4
	5
	1
	20

	19
	4
	5
	1
	19

	20
	4
	4
	0
	19

	21
	0
	4
	3
	21

	22
	0
	7
	2
	21

	23
	0
	7
	4
	23

	24
	1
	4
	2
	20

	25
	3
	5
	1
	19

	Average
	2.08
	5.2
	1.68
	20.4





Objective:
To determine whether there is a statistically significant difference in post-test scores between the Controlled Group and the Experimental Group.
Test Used:
Wilcoxon Rank-Sum Test (Mann-Whitney U Test)
· A non-parametric test employed to assess two independent groups.
· Assesses if a notable difference exists between the distributions of two independent samples.
· Frequently utilized as a substitute for the independent samples t-test when the data fail to satisfy normality requirements
· Ranks all observations from both groups together, then compares the sum of ranks between groups.
· Does not assume equal variances or normal distribution of data.
· Appropriate for ordinal, interval, or ratio data that are not normally distributed.
· The test statistic is U, which is calculated and converted to a z-score for large samples.
· A small U-value suggests a difference between the groups; a low p-value (< 0.05) indicates statistical significance.
Comparing post-test scores between the controlled and experimental groups.
· Group A (Control Group)
Post-test scores: [7, 7, 5, 5, 4, 7, 8, 4, 4, 5, 5, 4, 5, 4, 6, 6, 3, 5, 5, 4, 4, 7, 7, 4, 5]
· Group B (Experimental Group)
Post-test scores: [20, 19, 10, 21, 23, 20, 19, 25, 21, 21, 22, 20, 19, 19, 20, 26, 23, 20, 19, 19, 21, 21, 23, 20, 19]
 Combine and Rank All Scores: 
Combining both groups’ scores (n = 50) and ranking them from lowest to highest.
Table 7: Comparison of Post-test using Mann Whitney U Test
	Score
	Group
	Rank
	Score
	Group
	Rank

	3
	A
	1
	10
	B
	24

	4
	A
	2.5
	19
	B
	25.5

	4
	A
	2.5
	19
	B
	25.5

	4
	A
	2.5
	19
	B
	25.5

	4
	A
	2.5
	19
	B
	25.5

	4
	A
	2.5
	19
	B
	25.5

	4
	A
	2.5
	19
	B
	25.5

	4
	A
	2.5
	19
	B
	25.5

	4
	A
	2.5
	19
	B
	25.5

	5
	A
	10.5
	20
	B
	33.5

	5
	A
	10.5
	20
	B
	33.5

	5
	A
	10.5
	20
	B
	33.5

	5
	A
	10.5
	20
	B
	33.5

	5
	A
	10.5
	20
	B
	33.5

	5
	A
	10.5
	20
	B
	33.5

	5
	A
	10.5
	21
	B
	39.5

	6
	A
	17.5
	21
	B
	39.5

	6
	A
	17.5
	21
	B
	39.5

	7
	A
	19.5
	21
	B
	39.5

	7
	A
	19.5
	22
	B
	43

	7
	A
	19.5
	23
	B
	44.5

	7
	A
	19.5
	23
	B
	44.5

	8
	A
	23
	23
	B
	44.5




Summary Statistic:
· Test Used: Mann–Whitney U Test (Wilcoxon Rank-Sum Test)
· U = 103.5
·  Z = - 4.04
· p-value < 0.00005
Interpretation:
Since p < 0.05, we reject the null hypothesis. There is a statistically significant difference between the control and experimental groups' post-test scores, meaning the mnemonic intervention (LAUS and LPUN) was effective.
Conclusion:
The findings of the Mann–Whitney U Test indicate a statistically significant difference in the post-test scores of the control and experimental groups. Students who were taught using mnemonic devices (LAUS and LPUN) combined with game-based learning activities demonstrated significantly higher performance in operating signed numbers compared to those who received traditional instruction. This suggests that the intervention was effective in improving learners’ mastery of fundamental integer operations. Therefore, integrating mnemonic strategies with engaging and contextualized teaching methods can be a powerful approach to addressing persistent numeracy challenges among high school students.
B. Reflection
[bookmark: _Hlk199503443]The completion of this action research signifies an important milestone in the researcher's path as a teacher. Aimed at tackling the ongoing challenges faced by Grade 10 students in working with signed numbers, this study utilized mnemonic devices, LAUS (Like-sign Add, Unlike-sign Subtract) and LPUN (Like-sign Positive, Unlike-sign Negative), to enhance mastery levels. Using this reflective perspective, the researcher evaluates the study's results, the reactions of different stakeholders, and the researcher’s development as a teacher, both personally and professionally. This reflection evaluates the success of the innovation in improving student learning while also contemplating its wider effects on students, teachers, parents, and the researcher. In the end, it strengthens the importance of creative, contextualized, and student-focused methods in math education.
One of the most transformative aspects of this research was witnessing the evolution of the students’ attitudes and performance in mathematics. Initially, both the control and experimental groups showed minimal mastery in operating signed numbers. Many students displayed low confidence and anxiety when dealing with integers. However, after the introduction of the mnemonic strategies and game-based learning activities, a remarkable shift occurred.
Students who once dreaded math lessons began to engage enthusiastically, particularly during interactive sessions like "Integer Race to Zero" and "BINGO." These tools not only made learning fun but also served as memory aids that made abstract concepts concrete. The post-test results reflected this improvement: the experimental group transitioned from "No Mastery" to "Near Mastery" and above. This validates the idea that students learn better when teaching strategies are aligned with their cognitive styles and interests.
Moreover, the strategies helped students become more independent learners. They began solving problems with more confidence, using LAUS and LPUN as internalized guides. The feeling of accomplishment from conquering something hard boosted their self-worth and desire to continue learning. This reflection emphasizes the significance of fostering a learning atmosphere that encourages curiosity, confidence, and skillfulness.
Upon examining the outcomes of the action research, the researcher came to the unsettling conclusion that, while many students experienced a positive effect, the intervention did not completely reach or assist everyone. Although mnemonic techniques like LAUS and LPUN, as well as interactive games like "Integer Race to Zero" and "BINGO," were beneficial for certain students, several still faced difficulties in understanding operations with signed numbers. Their performance after the test displayed only slight enhancement, and their involvement in class continued to be restricted despite the engaging method. 
A more detailed examination revealed that multiple elements played a role in this difference. Certain students possessed more significant foundational deficits in their mathematical comprehension that mnemonic tools alone were unable to resolve. Some individuals considered the game-based approach more of a distraction than a benefit, suggesting a disconnect between their preferred learning styles and the teaching techniques implemented. Moreover, external factors like irregular attendance, insufficient support at home, and differing motivation levels posed obstacles to learning that even the most inventive strategies were unable to completely surmount. 
This experience taught the researcher that no approach, regardless of its design, can fulfill the requirements of all learners. It highlighted the significance of tailored teaching and the necessity for ongoing evaluation and modification. Going forward, the researcher acknowledges the importance of integrating various strategies, melding innovation with specific interventions and individualized assistance, to guarantee that every student, particularly those with the most significant learning requirements, is not overlooked. This understanding has strengthened the researcher’s dedication to fairness in education and to creating more inclusive, adaptable approaches that effectively engage all students
As academic practitioners, it is often a challenge to meet the needs of diverse learners, especially in subjects perceived as difficult, like mathematics. This study reaffirmed for the researcher and hopefully for the colleagues that innovation is not just a buzzword; it is a necessity. Traditional methods, while valuable, are not always sufficient, especially when dealing with abstract topics such as signed number operations.
Furthermore, the use of mnemonic devices and games brought a new dynamic to the teaching. It reminded the researcher that teaching is not only about delivering content but about designing experiences that facilitate deep and lasting understanding. The BINGO cards and Integer Race to Zero activities were simple yet powerful tools that promoted collaborative learning, engagement, and concept mastery.
Following that, the researcher believes this research can serve as a model for other teachers who are seeking effective, low-cost, and engaging teaching methods. Sharing this strategy through professional learning communities and workshops can foster a culture of innovation and support within schools. Teachers must be encouraged and empowered to experiment, reflect, and adapt their strategies based on students’ needs.
Equally important, parental involvement played a crucial role in the success of this study. From the onset, parents gave their consent and trusted the process, even when the methods, such as using games in math class, seemed unconventional. Their willingness to support the initiative allowed their children to engage fully and benefit from the intervention.
As the results began to show, parents observed a renewed enthusiasm for learning mathematics at home. Some shared stories of how their children discussed the games they played in class and how they remembered the rules of signed number operations using LAUS and LPUN. This kind of home-school connection is vital in reinforcing learning.
This experience underscores the importance of keeping parents informed and involved. When parents understand and support educational innovations, students benefit the most. Moving forward, involving parents in learning strategies and sharing outcomes with them regularly will remain a key focus in the researcher’s practice.
This research experience has been both difficult and fulfilling. The researcher encountered numerous challenges, from organizing lessons and handling classroom schedules to maintaining the accuracy of data gathering and evaluation. Nevertheless, these obstacles represented chances for development.
A major insight was the importance of reflective teaching. Creating the intervention, monitoring student responses, and modifying strategies on the spot heightened the researcher’s awareness of student requirements. Performing normality assessments with non-parametric statistical methods, such as the Mann-Whitney U Test, and analyzing quantitative findings enhanced the researcher’s analytical abilities and boosted confidence in utilizing evidence-based teaching approaches. 
Also, this experience has strengthened the researcher’s dedication to education that focuses on learners. The progress demonstrated by students, particularly those who had faced challenges before, reinforced the researcher’s motivation for pursuing this career. Their advancement is the most rewarding result of all.
Additionally, this action research reaffirms that when innovation meets intentional practice, meaningful learning occurs. The mnemonic devices LAUS and LPUN, coupled with interactive games, transformed a traditionally difficult topic into an engaging and accessible one. The strategy was simple yet effective, low-cost yet impactful.
This research also demonstrates the strength of teamwork between teachers, students, parents, and administrators. When individuals collaborate toward a common objective, knowledge gaps can be closed, and every learner can be provided an equitable opportunity to thrive. 
Moving forward, the researcher’s aim is to share the results of this study with a broader audience, advocate for wider use of learner-friendly strategies in math education, and continue exploring innovative ways to make learning inclusive and effective. 
In conclusion, this research has not only improved numeracy skills among students but has also enriched the researcher as an educator. It has taught the researcher that the heart of teaching lies in creativity, reflection, and a genuine desire to make learning better for every student.
C. Challenges
Despite the success of the study, several challenges emerged:
1. Time Constraints
It was challenging to strike a balance between the intervention sessions and the regular curriculum and school calendar. One of the main concerns was finding unbroken implementation periods, particularly when combined with other academic responsibilities.
2. Logistical Issues
It required great preparation and coordination to prepare the resources (such as BINGO cards and game components) and guarantee uniformity for both groups. A lack of resources, such as printing supplies also caused problems.
3. Diverse Learner Capabilities
Many students found the experimental approach successful, while some still had difficulties because of past learning gaps or a lack of fundamental abilities. It was still difficult to differentiate instruction to meet these various needs.
4. Skepticism Toward Innovation
Some students, as well as some colleagues, were first dubious about the use of games in a subject as important as mathematics. To demonstrate that these tools were not only amusing but also useful, it was necessary to communicate clearly and provide examples.
5. Management and Analysis of Data
It required a lot of intellectual work to manage and analyze quantitative data (normality testing, Wilcoxon test). It was difficult to ensure analytical accuracy while adhering to research norms; this called for further work and consultation.
Moving Forward:
The researcher's conviction in creativity, adaptability, and the importance of ongoing introspection has been reinforced by this study experience. The researcher wants to improve and broaden this approach, incorporate technology-based mnemonics, and see how it affects different subjects and grade levels. To promote a change toward more innovative, inclusive, and data-driven teaching methods, the researcher also intends to disseminate these findings to other educators.




IX. Advocacy, Utilization and Dissemination 
Innovative and learner-centered approaches are crucial in mathematics instruction, as demonstrated by the action research project "Improving the Mastery Level of Grade 10 Students in Operating Signed Numbers through Mnemonic Games" and its successful implementation and statistically significant outcomes. Deliberate efforts were undertaken to advocate, use, and communicate the study findings to important stakeholders to guarantee that they make a meaningful contribution to the larger learning community.
The research was anchored on the principle that every learner deserves access to instructional strategies tailored to their cognitive needs. The mnemonic devices LAUS and LPUN, coupled with game-based learning tools like “Bingo” and “Integer Race to Zero” were designed not only to improve numeracy skills but also to promote enjoyment in learning Mathematics. The compelling results, demonstrating a substantial increase in mastery level among the experimental group, were used to advocate for a shift in pedagogical practices among Mathematics educators. Through presentations, written briefs, and informal sharing, the researcher consistently promoted the integration of mnemonic-based, contextualized strategies to address learning gaps in numeracy.
Following the conclusion of the study, the findings were utilized by Mobo National High School's Mathematics Department to enrich classroom instruction. With the support of the School Head, the use of LAUS and LPUN was institutionalized as a recommended strategy for teaching operations on signed numbers. Teachers were provided with copies of instructional materials, lesson guides, and activity templates used in the study to facilitate easy integration into their existing curriculum. Plans are underway to incorporate the strategy into remedial and enrichment programs for learners needing major support, as identified in ALNAT and other assessments.
To ensure that the research findings reached a broader audience, a Training-Workshop was conducted with the theme “Research That Matters: Sharing Findings, Strengthening Partnerships.” The workshop served as the primary dissemination platform and was attended by Mathematics teachers, students, school administrators, and parents. During the workshop:
· The research objectives, methodology, and key findings were presented in simplified formats with visual aids.
· A panel discussion featuring parents, students, and teachers emphasized the practical applications of the intervention.
· A breakout workshop allowed participants to formulate action plans for applying the strategies at home and in the classroom.
· Feedback was solicited to refine future implementations.
This participatory approach to dissemination not only deepened stakeholder understanding but also strengthened school-community collaboration in improving numeracy outcomes.
The event concluded with strong stakeholder commitments to support the continued use and promotion of the mnemonic strategies, both within the school and across neighboring institutions. The research was also recommended for presentation in division-level conferences and inclusion in the district’s best practices repository.


X. References
Manalo, E., Bunnell, J. K., & Stillman, J. A. (2000). The use of process mnemonics in teaching students with mathematics learning disabilities. Learning Disability Quarterly, 23(2), 137-156.
Mireles, S. V., Offer, J., Ward, D. P., & Dochen, C. W. (2011). Incorporating Study Strategies in Developmental Mathematics/College Algebra. Journal of Developmental Education, 34(3), 12.
Hayes, O. C. (2009). The Use of Melodic and Rhythmic Mnemonics to Improve Memory and Recall in Elementary Students in the Content Areas. Online Submission.
Jim B. Worthen, Reed R. Hunt. 2017. Mnemonic Techniques: Underlying Processes and Practical Applications ☆. Learning and Memory: A Comprehensive Reference, pages 515-527.
Scruggs, T. E., & Mastropieri, M. A. (2000). The effectiveness of mnemonic instruction for students with learning and behavior problems: An update and research synthesis. Journal of Behavioral Education, 10(2-3), 163-173.
Fontana, J. L., Scruggs, T., & Mastropieri, M. A. (2007). Mnemonic strategy instruction in inclusive secondary social studies classes. Remedial and Special Education, 28(6), 345-355.
Scruggs, T. E., & Mastropieri, M. A. (1990). Mnemonic instruction for students with learning disabilities: What it is and what it does. Learning Disability Quarterly, 13(4), 271-280./
Mastropieri, M. A., & Fulk, B. J. M. (1990). Enhancing academic performance with mnemonic instruction. In Intervention research in learning disabilities (pp. 102-121). Springer, New York, NY.
Mastropieri, M. A., Scruggs, T. E., & Levin, J. R. (1985). Mnemonic strategy instruction with learning disabled adolescents. Journal of Learning Disabilities, 18(2), 94-100.
Michael Pressley, Fiona Goodchild, Joan Fleet, Richard Zajchowski, and Ellis D. Evans, "The Challenges of Classroom Strategy Instruction," The Elementary School Journal 89, no. 3 (Jan., 1989): 301-342
Balbuena, S. E., & Buayan, M. C. (2015). Mnemonics and gaming: Scaffolding learning of integers. Asia Pacific Journal of Education, Arts, and Sciences, 2(1), 14-18. 

















XI. Financial Report
	Activities
	Description
	Quantity
	Unit Price 
	Total Amount

	Pre-implementation 
	
	
	
	

	1. Action Research Proposal Presentation in School 
	Food (Snacks)
	13
	Php. 100
	Php. 1300

	Implementation 
	
	
	
	

	1. Implementation of Pre-test to two groups (Controlled and Experimental)
	Bond papers and Ink
	1 ream
1 Set
	Php. 250
Php. 1500
	Php. 1750

	2. Discussion for Experimental and Controlled Group
	Food (Snacks for Students during intervention)
Prizes for Games during discussion
	50 Students



20
	Php. 100



Php. 30
	Php. 5000



Php. 600

	Activities
	Description
	Quantity
	Unit Price 
	Total Amount

	3. Implementation of Post-test to two groups (Controlled and Experimental)
	Bond Papers
	None
	None
	None

	Post-Implementation
	
	
	
	

	1. Data analysis and calculation of results
	None
	None
	None
	None

	2. Discussion of results 
	None
	None
	None
	None 

	3. Completion of Action Research Output
	Bond Paper
	½ Ream
	Php.150
	Php.150

	4. Final Revision of Action Research Output
	Bond Paper
	½ Ream
	Php.150
	Php.150

	5. Presentation of Action Research through Training Session (LAC).
	Bond Papers, Ink, Tarpaulin, Foods, Contingency Fund
	
	Php. 6050
	Php. 6050

	Total Amount:
	Php. 15,000


Table 8: Financial Report
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