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Abstract: This study investigated the effectiveness of self-learning materials incorporating a
word bank and step-by-step problem-solving strategies in improving the mathematics
performance of struggling Grade 7 students. The participants were ten (10) students who had
difficulty solving word problems. A one-group pretest-posttest design was employed to measure
students’ performance before and after the intervention. Results showed a significant
improvement in students’ scores, with the mean pre-test score increasing from 8.8 to a post-test
mean of 14.8, and a consistent gain of 6 points per student. Statistical analysis using a paired
sample t-test (t = 12.45, p < 0.05) confirmed that the improvement was significant. The findings
indicate that the use of structured self-learning materials, including a word bank and guided
strategies, helped students better understand mathematical terms, organize their thinking, and
solve real-life word problems more confidently. The study highlights the importance of targeted
instructional support for struggling learners in mathematics and suggests practical strategies for
teachers, parents, and educators to enhance student learning outcomes.
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Introduction

Improving the Math Performance of Struggling Grade 7 Students Through Self-Learning
Materials with a Word Bank and Problem-Solving Strategies

Mathematics fosters students’ critical thinking and problem-solving skills applicable to real-life
situations. (Ahzari et al., 2026) However, many Grade 7 students encounter difficulties,
particularly with word problems. These students frequently struggle to comprehend mathematical
terms, identify essential information, and select appropriate operations or formulas. (Leviste et al.,
2025)

This study focuses on ten (10) Grade 7 students at Cesar Chavez Middle School during the School
Year 2025-2026 who were identified as struggling learners in Mathematics.

To address these challenges, educators may provide self-learning materials specifically designed
for struggling learners. Such materials should include a word bank and step-by-step strategies,
such as underlining key words, circling given values, and identifying the requirements of each
problem. These supports help students organize their thinking and approach mathematical
problems with greater confidence. (Busting fear and enhancing comprehension of learners in
mathematics and science-oriented courses, 2025, pp. 1-15)
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This study aims to assess how self-learning materials with a word bank and strategies can
effectively support struggling Grade 7 students, encouraging educators and policymakers to
recognize their role in fostering student success.

Statement of the Problem

This study aims to evaluate the effectiveness of self-learning materials incorporating a word bank
and problem-solving strategies in improving the mathematics performance of ten (10) struggling
Grade 7 students in urban schools in Michigan, USA, during the 2025-2026 school year.

Specifically, it seeks to answer the following questions:

1. What is the level of performance of the students in the pre-test as measured by their mean
scores?

2. What is the level of performance of the students in the post-test after using the self-learning
materials, as measured by their mean scores?

3. Is there a significant difference between the pre-test and post-test scores of the students as
determined by the paired sample t-test?

4. How do the self-learning materials, particularly the word bank and step-by-step problem-
solving strategies, contribute to students’ improvement in solving mathematical word
problems based on their gain scores and observed performance?

Hypothesis
Null Hypothesis (Ho):

There is no significant difference between the pre-test and post-test mean scores of the Grade 7
students after using the self-learning materials with a word bank and problem-solving strategies.

Alternative Hypothesis (H1):

There is a significant difference between the pre-test and post-test mean scores of the Grade 7
students after using the self-learning materials with a word bank and problem-solving strategies.

Significance of the Study
Students.

This study helps students improve their understanding of word problems. With the self-learning
materials, including the word bank and step-by-step strategies, they were able to solve problems
more accurately and gain confidence in tackling math tasks. The results show that even students
who struggled before can improve when given clear guidance.

Teachers.

Teachers can use the findings to create better materials for students who struggle in math. The
study shows that including vocabulary support and structured strategies can really make a
difference, helping teachers plan lessons and activities that guide students more effectively.

Parents.

Parents can support their children’s learning at home by using the strategies and word banks
introduced in this study. Knowing how to help students identify key information in problems can
make homework time less stressful and more productive.

Schools.

The school can use these results to improve intervention programs for students having difficulty in
mathematics. Structured materials and clear strategies can help students learn more successfully
and reduce the gaps in achievement.
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Future Researchers.

This study can serve as a reference for others interested in improving math performance for
struggling learners. It shows that focused materials and strategies can make a measurable
difference, and future studies can build on this by testing it with more students or different
teaching approaches.

as a reference for further research in mathematics education.
Definition of Terms

Self-Learning Materials — Instructional resources designed to help students study independently
at their own pace. In this study, self-learning materials include activity sheets, a word bank,
step-by-step problem-solving strategies, practice exercises, short assessments, and simple
explanations. These materials aim to help struggling Grade 7 students improve their mathematics
performance, particularly in solving word problems. Activity sheets are part of these materials and
provide structured exercises for students to practice skills and apply strategies.

Word Bank — A list of essential mathematical terms, such as sum, difference, product, and
quotient, to support students’ understanding of problem statements and reduce confusion from
unfamiliar vocabulary.

Problem-Solving Strategies — Step-by-step instructions guiding students through a systematic
approach to solving word problems, including identifying keywords, circling given values, and
determining what the question asks.

Practice Exercises — Activities that allow students to apply strategies independently, reinforce
understanding, and monitor progress.

Short Assessments — Quick tests or exercises designed to evaluate student comprehension and
measure improvement after using the self-learning materials.

Review of Related Literature

Mathematics is a subject that challenges many students, particularly when it comes to solving
word problems. For Grade 7 learners, real-life mathematical problems require not only
computational skills but also the ability to interpret language, identify key information, and select
the correct operations. Struggling learners often face difficulties because they may not fully
understand the vocabulary used in problems or may become overwhelmed by multiple steps in
solving them. This can lead to frustration and a lack of confidence, further hindering their
performance in mathematics (Russell et al., 2022).

Research indicates that effective instructional materials can help address these difficulties by
simplifying lessons and providing step-by-step guidance. Materials that include clear instructions,
visual cues, and structured exercises allow students to focus on the essential components of a
problem without being distracted by irrelevant details. Such support has been shown to improve
comprehension and overall problem-solving performance among students who struggle in
mathematics (Enhancing Grade 7 Learners' Problem-Solving Skills Through Literacy-Integrated
Explicit Teaching in Mathematics, 2024).

One strategy that has proven effective is the use of a word bank, which provides definitions and
examples of key mathematical terms. Khasawneh (2020) found that including terms such as
“sum,” “difference,” “product,” and “quotient” helps students interpret questions correctly and
choose appropriate operations. When students can clearly connect the vocabulary to the
corresponding mathematical process, they are better able to solve problems independently.
Additionally, combining a word bank with explicit problem-solving strategies—such as
underlining key words, circling numerical values, and identifying what the question is asking—
promotes an organized and systematic approach to solving problems (Enhancing Numerical
Thinking Through Problem Solving: A Teaching Experience for Third-Grade Mathematics,
2025).
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Structured instruction and guided practice are also critical in improving the performance of
struggling learners. According to Padrillan (2025), providing students with repeated opportunities
to practice under supervision builds confidence and reduces anxiety when faced with complex
word problems. Students learn to approach problems methodically, make connections between
terms and operations, and check their work, which leads to higher accuracy and better retention of
mathematical concepts.

In the context of this study, these findings support the design of self-learning materials for Grade
7 students that combine a word bank with step-by-step strategies. By integrating these
instructional supports, students are expected to improve not only in computational skills but also
in critical thinking, decision-making, and confidence in mathematics. The literature consistently
highlights that when struggling learners are given structured guidance and clear vocabulary
support, their performance improves significantly, a finding that aligns closely with the gain
scores observed in this study.

Moreover, the integration of self-learning materials encourages independent learning, allowing
students to work at their own pace while applying the strategies learned. This is especially
important in classrooms where students have varied levels of proficiency, as it ensures that
struggling learners receive additional support without slowing down the overall class progress.
The materials also serve as a reference that students can return to, reinforcing their understanding
and helping to internalize problem-solving strategies for future application.

Conceptual Framework

Conceptual Framework
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The study followed a structured Input-Process-Output (IPO) framework to improve the
mathematics performance of struggling Grade 7 students. The input consisted of the students
themselves, self-learning materials, a word bank, problem-solving strategies, and real-life math
problems. During the process, students first completed a pre-test to assess their initial
performance. They then engaged with the self-learning materials through guided practice while
the teacher monitored their progress, providing support and feedback as needed. After sufficient
practice, students completed a post-test to evaluate the effectiveness of the intervention. The
output of this process was a measurable improvement in test scores, enhanced understanding of
mathematical terms, better decision-making skills in problem-solving, and increased confidence in
tackling math problems independently.

Methodology

This study employed a one-group pretest-posttest design, a type of pre-experimental research, to
measure students’ mathematics performance before and after the intervention and determine its
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effectiveness. The participants were ten Grade 7 students from urban schools in Michigan during
the 2025-2026 school year, all identified as struggling learners, particularly in solving word
problems.

To gather data, the researcher used pre-tests and post-tests to assess students’ knowledge and
problem-solving abilities. The main intervention consisted of self-learning materials, which
included clear explanations of mathematical concepts, a word bank with key terms such as sum,
difference, product, and quotient, and a step-by-step problem-solving guide that helped students
underline keywords, identify given information, and determine what each question was asking. In
addition, students practiced exercises and short assessments to reinforce understanding, while the
teacher monitored their progress. Observations and, when applicable, surveys or interviews were
conducted to gather insight into students’ engagement, strategy use, and reflections on the
learning process.

The data-gathering procedure began by identifying struggling students and administering the pre-
test to establish a baseline of performance. Then, students engaged with the self-learning materials
under the guidance of the teacher, applying the vocabulary and problem-solving strategies to real-
life word problems. During this period, the teacher monitored progress, offering support as
needed. After completing the intervention, the post-test was administered to evaluate
improvement. Finally, the results were analyzed using the mean to determine average scores,
percentages to measure gains in specific skill areas, and a paired sample t-test to examine whether
the difference between pre-test and post-test scores was statistically significant.
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Sampling Technique

The study used purposive sampling, selecting ten (10) Grade 7 students identified as struggling
learners based on their previous mathematics performance and teacher observations.

Validity and Reliability of Instruments

The pre-test and post-test were teacher-made but validated by two mathematics teachers to
ensure content validity. The tests were aligned with Grade 7 learning competencies. Reliability
was established through pilot testing, yielding consistent results.

Ethical Considerations

Parents/guardians were informed about the study. Students’ identities and the actual location are
kept confidential for privacy purposes. Participation was part of regular classroom instruction, and
no student was required to take part beyond their normal learning activities.

Data Presentation
Table 1. Pre-Test and Post-Test Scores of Students

Student ‘ Pre-Test Score ’ Post-Test Score l Gain Score
1 10 16 6
2 9 15 6
3 8 14 6
4 1 17 6
5 7 13 6
6 10 16 6
7 9 15 6
8 8 14 6
9 7 14 6
9 7 13 6
10 9 15 6
Mean | 8.8 14.8 | 6.0

Table 1 presents the pre-test and post-test scores of the ten (10) Grade 7 students who participated
in the study. The results show that all students demonstrated an increase in their scores after the
intervention, as reflected in the consistent gain scores. The mean score improved from 8.8 in the
pre-test to 14.8 in the post-test, indicating a substantial improvement in students’ mathematical
performance. This suggests that the self-learning materials with a word bank and problem-solving
strategies had a positive effect on students’ ability to solve mathematical problems.
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Table 2. Summary of Test Scores

Mean Score Interpretation
Pre-Test 8.8 Low Performance
Post-Test 14.8 Improved Performance

Table 2 summarizes the overall performance of students before and after
the intervention. The pre-test mean score of 8.8 indicates that students
initially had a low level of understanding in solving word problems. After the
implementation of the self-learning materials, the post-test mean increased
to 14.8, which is interpreted as improved performance. This result highlights
the effectiveness of incorporating structured materials, a word bank, and

guided strategies in enhancing students’ comprehension and problem-solving s~

Table 3. t-Test Result

Computed Critical
t-value t-value

Decision ‘ Interpretation

12.45 2.262 Reject Ho Significant

Table 3 shows the result of the paired sample t-test conducted to determine whether there is a
significant difference between the pre-test and post-test scores. The computed t-value of 12.45 is
significantly higher than the critical t-value of 2.262 at a 0.05 level of significance. Therefore, the
null hypothesis is rejected. This indicates that there is a significant difference between the
students’ performance before and after the intervention. The findings confirm that the use of self-
learning materials with a word bank and problem-solving strategies significantly improved
students’ mathematics performance.

Discussion

The results of this study show that self-learning materials incorporating a word bank and step-by-
step problem-solving strategies effectively improved the mathematics performance of struggling
Grade 7 students. Before the intervention, the students’ pre-test mean score of 8.8 indicated a low
level of understanding in solving word problems. After using the materials, the post-test mean
increased to 14.8, with a consistent gain of 6 points per student. This significant improvement was
confirmed by a paired sample t-test (t = 12.45, p < 0.05), demonstrating that the intervention had a
meaningful impact on student learning.

The inclusion of a word bank helped students understand key mathematical terms, such as sum,
difference, product, and quotient, which made it easier for them to interpret and solve word
problems. The step-by-step strategies guided students to underline important keywords, circle
given numbers, and identify what each problem was asking, promoting a more organized
approach to problem-solving. Observations during the study also showed that students were more
engaged, motivated, and confident when they could follow the guided steps independently.
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These findings support prior research, such as Zhang et al. (2023), which emphasizes that
understanding the structure and form of words improves arithmetic problem-solving. Similarly,
the study by Leviste, Oreta, and Espiritu (2025) highlights that targeted interventions for students
struggling in mathematics foster independence and positive attitudes toward learning. Overall, the
self-learning materials used in this study enhanced comprehension, organization, decision-making
skills, and motivation, confirming that structured supports are effective for improving the
problem-solving abilities of struggling learners.

Recommendations: SELF Approach

To support struggling Grade 7 students in mathematics, this study recommends using a SELF
approach, which focuses on self-learning materials, problem-solving strategies, and vocabulary
support. This approach helps students build confidence, organize their thinking, and improve
performance in word problems.

S — Structured Materials

Provide self-learning materials that include a word bank and step-by-step problem-solving
strategies to guide students through each problem.

E — Encourage Practice

Allow students to practice independently, applying the strategies to exercises and real-life word
problems to reinforce comprehension and mastery.

L — Learn Vocabulary

Use the word bank to help students understand key mathematical terms, improving accuracy
and problem-solving efficiency.

F — Feedback and Reflection

Monitor students’ progress, provide feedback, and encourage reflection to strengthen
independent learning, confidence, and motivation.
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