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ABSTRACT  
 
Mastering integer operations is essential for building a strong mathematical foundation, 
as it enables students to confidently engage with more complex mathematical concepts 
and problem-solving tasks. High number of students struggle with numeracy, is among 
the struggles of Mathematics teachers in Malitbog National High School. Contextualized 
Segmental Worksheets for Learners (SWL) is a researcher-made supplementary material 
which aimed to enhance the understanding of integer operations among Grade 11 
learners through contextualized, segmented and structured activities. The study 
employed a one-group pretest-post-test experimental design, involving 25 Grade 11 
learners identified as "not proficient" in numeracy. A pre-test was administered to assess 
their initial performance, followed by a five-week intervention utilizing the contextualized 
SWL. A post-test was then conducted to measure improvements in their proficiency. 
Results revealed that, during the pre-test, respondents exhibited a "not proficient" level 
of performance. After the intervention, their post-test scores improved to a "nearly 
proficient" level, indicating a progress in understanding integer operations. Moreover, 
statistical analysis confirmed a significant difference between the pre-test and post-test 
scores, demonstrating the effectiveness of the intervention in enhancing learners’ 
numeracy skills. This study highlights the importance of contextualized and experiential 
learning in addressing numeracy challenges. It recommends that teachers integrate 
contextualized Segmental Worksheets for Learners into their instructional strategies to 
improve learners’ performance. Additionally, further research is encouraged to refine and 
expand the implementation of such interventions for broader impact. 
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INTRODUCTION  
 

Numeracy involves the knowledge, skills, behaviors, and attitudes needed to apply 
mathematics effectively in everyday situations (Tabor et al., 2020). It is essential for 
success in both academic and professional settings (White, 2024). However, global 
assessments like PISA and TIMSS reveal a decline in math performance, with the 
Philippines ranking lowest among 58 countries in Grade 4 math and science (World 
Economic Forum, 2023; Baclig, 2020). The COVID-19 pandemic has further intensified 
these learning gaps. Aligned with the United Nations’ SDG 4, which promotes quality and 
inclusive education, the Department of Education (DepEd) developed the Basic 
Education Research Agenda (BERA) to guide research and improve teaching and 
learning (Regional Memorandum No. 329, s. 2023). At Malitbog National High School, 
15% of Grade 11 learners got “not proficient” level in the Enhanced-Regional Unified 
Numeracy Test (E-RUNT), primarily due to difficulties with basic integer operations. This 
study focuses on these 25 non-proficient learners, aiming to improve their skills using 
Contextualized Segmental Worksheets for Learners (SWL)—a tool developed to 
strengthen their understanding of fundamental operations. The goal is to support both 
students and teachers in enhancing numeracy and overall classroom learning. 
 

Mathematics plays a crucial role in intellectual development by improving problem-
solving skills, logical reasoning, and mental agility. It also builds important traits such as 
patience, willpower, and creativity (Sam, 2024). Although many see mathematics as 
complex, it is closely tied to daily life and technological progress—from simple 
calculations to advancements in artificial intelligence and data analysis (Ribeiro, 2024). 
 

Yet, even as more people recognize the value of mathematics, major challenges 
remain in how it is taught and learned. A common issue is that students struggle due to 
misunderstandings and too much focus on memorizing steps. Skemp (1976, as cited in 
Herheim, 2023) called this "instrumental understanding"—learning procedures without 
grasping the concepts behind them. In contrast, educational thinkers like Bruner (1966, 
in Hurrell, 2021) and Kilpatrick et al. (2001, in Maoto et al., 2018) highlight the importance 
of conceptual learning rooted in real-life situations. Vygotsky (1978, in Topçiu & Myftiu, 
2015) adds to this by promoting guided instruction within the learner’s zone of proximal 
development. 
 

Beyond cognitive barriers, emotional and psychological factors also impact math 
learning. Mathematics anxiety (Tobias, 1993; Bicer, et al., 2020) and fixed beliefs about 
ability (Dweck, 2006 in Dweck, et al., 2019) lower students’ confidence and motivation. 
These issues are often worsened when students cannot connect what they learn to real-
life situations, highlighting the need for more meaningful and relevant instruction (Boaler, 
1998 in Schoenfeld, 2016). 
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More specific challenges appear in certain topics, such as integers. Many students 
struggle with understanding positive and negative numbers, recognizing signs, and 
performing mixed operations (Lobo, 2024; Harris, 2023; Ojose, 2015). These problems 
usually stem from weak foundational knowledge and conceptual confusion, which makes 
it harder for students to apply procedures correctly. 

 
To address these challenges, concrete and hands-on learning is essential. 

Research shows that using real objects and experiences helps students understand and 
stay engaged. McLeod (2023) links this method to experiential learning theory. Similarly, 
Southeast Asia Primary Learning Metrics (2019) reports that Filipino students often fall 
behind in math partly due to limited use of practical tools. Materials like physical models 
and manipulatives have been shown to boost problem-solving skills and understanding 
(Savas & Beverly, 2024; Liljedahl, 2020; Warren, 2024). Using real-life examples also 
helps students remember better and enjoy learning more (Lindsay, n.d.). 
 

For struggling and non-numerate learners, this type of contextualized teaching is 
especially important. DepEd Order No. 39, s. 2016 supports this approach, emphasizing 
that lessons tied to real-world tasks make learning more effective. When students can 
relate concepts to daily life, they find them more meaningful and easier to understand 
(Brown et al., 1989; Boaler, 1998; Freudenthal, 1991). 
 

A conceptual approach, rather than rote memorization, leads to better learning. 
When students connect ideas meaningfully, they remember longer and can use their 
knowledge in new situations (Kilpatrick et al., 2001; Hiebert & Lefevre, 1986; Tessa 
School, 2024; Hodkowski, 2024). Focusing on concepts over procedures results in more 
lasting and useful learning outcomes. 
 

To support this, segmental worksheets have proven to be helpful tools. By dividing 
lessons into smaller parts, they encourage independent and self-paced learning. These 
worksheets help build skills in problem-solving and math understanding (Peak, 2021; 
Juliana et al., 2022). Studies show they improve focus, memory, and overall performance 
(Kwakye, 2022; Widodo et al., 2023; Bryant et al., 2020). 
 

Worksheets become even more effective when designed to fit real-world contexts. 
When based on frameworks like Multiple Intelligences Theory and Realistic Mathematics 
Education (RME), they cater to different learning styles and help build numeracy skills 
(Inan, 2017; Hasibuan et al., 2018). Multimedia-enhanced worksheets also make learning 
more engaging and help improve understanding and motivation (Peralta, 2023; Zarate et 
al., 2022; Mairing, 2021; Emballa, 2022). 
 

In learning integers specifically, students often face difficulties due to the abstract 
nature of the topic and persistent misconceptions (Hanifa et al., 2024; Kurniasi et al., 
2024). Using real-world examples and RME-based worksheets can help students 
overcome these challenges (Root et al., 2018; Maharani et al., 2023; Saputro et al., 2020). 
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Lastly, digital worksheets offer additional benefits. They provide flexibility and allow 
students to learn in ways that suit them best (Sari et al., 2024; Amir & Septiarini, 2023). 
Broader research shows that segmental and contextualized worksheets support early 
math development, logical thinking, and meaningful learning across diverse student 
groups (Cheung et al., 2018; Reyes et al., 2024; Sukasno et al., 2024). 

 
Research Questions 
 

This study aims to determine the effect of Contextualized Segmental Worksheets 
for Learners (SWL) on the performance of Grade 11 learners of Malitbog National High 
School, during the School Year 2024-2025.  

 
 Specifically, this study aims to answer the following questions:            

1. What is the Pre-test performance of the respondents? 
2. What is the Post-test performance of the respondents? 
3. Is there a significant difference in the pre-test and post-test performance of the 
respondents?   

 
METHODOLOGY 
 

This one-group pre-test post-test study aimed to determine the effect of 
contextualized Segmental Worksheets for Learners (SWL) on the numeracy performance 
of the respondents.  One-group pretest-post-test experimental design was used to 
measure variables before and after an intervention to determine its impact. This helped 
establish trends and changes due to the intervention. According to Maxwell (2016), there 
were two primary phases of measurement in the pretest-post-test design. Before the 
intervention was implemented, a pre-test was given to determine the respondents' current 
status on the outcome variable. A post-test was given following the intervention to gauge 
whether the outcome variable had changed. By comparing the pretest and post-test 
results, this approach aided in assessing the intervention's efficacy. 

 
Participants 

 
The respondents of the study were the twenty-five (25) Grade 11 learners Malitbog 

National High School, Schools District of Calinog II, Schools Division of Iloilo for the 
School Year 2024-2025. 

 
Moreover, the instrument to gather the pretest data was the Mid E-RUNT while 

Post E-RUNT was used for post-test. The instrument is a standardized test comprising 
forty word problems focused on integer operations, 10 items for each operation (addition, 
subtraction, multiplication and division).  

 
For the intervention, a researcher-made Contextualized SWL was used. This 

served as supplementary learning materials designed to enhance students' 
understanding of integer operations through structured segmental activities. The SWL 
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underwent validation by two mathematics teachers for content and face validity, as well 
as by one English teacher for grammatical accuracy. The material was assessed using 
the Evaluation Rating Sheet for Print Resources from the Guidelines and Processes for 
Learning Resources Management and Development System (LRMDS) Assessment & 
Evaluation of the Department of Education.   

 
Data Gathering Procedure 

 
The researcher, with the assistance of the research adviser, identified a problem 

to be undertaken. The manuscript was then prepared for concept defense. Relevant data 
were gathered, and the manuscript, along with validated instructional materials, was 
prepared for the pre-oral defense. After the pre-oral defense, permissions to conduct the 
study were sought from the office of the school head of Malitbog National High School, 
Malitbog Centro, Calinog, Iloilo.   

 
The researcher conducted pre- test using Mid ERUNT before a five-week 

intervention for the identified respondents after confirming their willingness and 
cooperation to participate in the study. The objectives and purpose of the study were 
clearly explained to the respondents, who, beforehand, were assured of the strict 
confidentiality of their responses. After the five-week intervention, a post-test was 
conducted using Post ERUNT. The data were gathered based on the specific objectives 
of the study and were computed, tabulated, and presented in accordance with the 
research method adopted for analysis and interpretation 
 

Data Analysis Procedure 

The statistical tools used in analyzing the data were the mean, standard deviation 
and the t-test for dependent samples, with the level of significance set at 0.05. All 
statistical computations were performed using the Statistical Package for the Social 
Sciences (SPSS).  
 

RESULTS 
 

Descriptive Data Analysis 
The Pre-Test Performance of The Respondents 

 
The respondent’s performance in the pre-test is shown in Table 1. During the pre-

test, the respondents have “not proficient” performance (M=8.84, SD=2.96). It means that 
the respondents have a limited knowledge of the operations on integers considering their 
very low scores in the Mid E-RUNT. 
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Table 1 
The Pre-test Performances of the respondents 

Category SD Mean % Description 

Pre-Test 2.96 8.84 22% Not Proficient 

 
Scale: 
                    
    
 
   
 
 

 

 
The Post-Test Performance of The Respondents  
  

The respondent’s performance in the post- test is shown in Table 3. During the 
post-test, the respondents have “nearly proficient” performance. (M=20.68, SD=5.35). it 
means that there is a notable improvement compared to their pre-test performance, 
indicating that the respondents progressed in their understanding of integer operations in 
the Post E-RUNT. 
 

Table 2  
The Post-test Performances of the respondents 

Category SD Mean % Description 

Post -Test 5.35 20.68 52% 
Nearly 

Proficient 

 
Scale: 
 
 

 

 

 

 

 

Mean Description 

90% – 100% Highly Proficient 

75% – 89% Proficient 

50% – 74% Nearly Proficient 

25% – 49% Low Proficiency 

0% – 24% Not Proficient 

Mean Description 

90% – 100% Highly Proficient 

75% – 89% Proficient 

50% – 74% Nearly Proficient 

25% – 49% Low Proficiency 

0% – 24% Not Proficient 
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Inferential Data Analysis 

The Difference Between the Respondents’ Pre-Test and Post-Test Performances 
 

The difference in the performances of the respondents during the pre-test and 
post-test is shown in Table 4. The results of the dependent t-test indicate a significant 
difference (p = 0.000) between the pre-test and post-test performances. Since the p-value 
is less than 0.05, the null hypothesis, which states that there is no significant difference 
between the pre-test and post-test performances of the respondents, is rejected. The 
contextualized SWL significantly affect the performance of learners.  

 
Table 3.  
The Dependent t-Test Result for the Differences in the Pre-test and Post-test 
Performances of the respondents 
 

p<0.001 
 

 
Conclusions 
 

In view of the foregoing findings, the following conclusions were formulated: 
 
The respondents had not yet acquired mastery of integer operations during the 

pre-test, as indicated by their "not proficient" level of performance. However, the post-test 
results show a notable improvement compared to their pre-test scores, suggesting that 
the respondents made progress in understanding integer operations. Although they did 
not reach the proficiency level, the increase in mean scores reflects a positive learning 
effect, indicating that the intervention contributed to their improved performance. 
Nevertheless, the findings also imply that further reinforcement or additional instructional 
strategies may be necessary to help learners attain higher levels of proficiency. 
 

Furthermore, the results revealed a significant difference between the 
respondents' pre-test and post-test performance. This suggests that the Contextualized 
Segmental Worksheet Learning (SWL) was effective in improving the respondents’ 
performance in integer operations. 

 
Recommendations 
 

Based on the findings, several recommendations are proposed to support and 
improve mathematics education. First, learners should aim to master the basic operations 
of integers to strengthen their math skills and achieve better performance.  

Paired Variables Mean  df Mean Difference t Sig. 

  24 11.84 13.836*** .000 
           Pre test  8.84             
           Post test 20.68             
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Parents also play a crucial role by actively supporting their children’s learning 
through encouragement, guidance, and by creating a positive study environment at home.  

 
Mathematics teachers are encouraged to incorporate Contextualized Segmental 

Worksheets for Learners (SWL) into their lessons and to use experiential and interactive 
teaching strategies to boost student engagement and understanding. It is also important 
that they foster a supportive classroom atmosphere that promotes learning and growth.  

 
The Department of Education (DepEd) is encouraged to implement programs that 

enhance the teaching and learning of mathematics, particularly to help students struggling 
with integer operations develop stronger conceptual understanding and problem-solving 
abilities. Moreover, the results of this study should be shared through publication in 
academic or peer-reviewed journals to contribute to the advancement of mathematics 
education.  

 
Finally, further research is recommended to identify more effective strategies and 

interventions that can help improve students' mastery of integer operations and overall 
mathematical competence. 
 
Compliance with Ethical Standards  
 

This study followed proper ethical practices. Participants were clearly informed 
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