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ABSTRACT -

This experimental study investigated the effectiveness of the Visual Imageries Strategy as an intervention teaching strategy in improving the mathematical skills
of grade four learner in Mathematics in terms of conceptual understanding; strategies and reasoning; computation and execution; and communication. One section
of 25 learners participated in this study, the group that is not use to have knowledge about Visual Imageries. Data were collected through a researcher made a 25
items pre-test and post-test based on most essential learning competencies. While frequency and percentage were used to analyze the pre-test and post-test results,
mean and standard deviation were use to analyze the respondents’ perception of Visual Imageries.

The group was insignificant prior to implementing the strategies, and once the technique was introduced to them, the group became significant. The results of the
pre-test and post-test showed a significant difference. The development of Strategic Numeracy Program in Mathematics 4 and to develop specific grade 4 skills,
including recognizing, understanding, writing, comparing and problem-solving skills is facilitated using visual imageries teaching strategy. These findings suggest
that this strategy can be effective intervention strategy for improving the academic performance of grade 4 learners in fractions. The study recommends the wider

implementation of Visual Imageries based on its positive impact of the learners” academic achievement.
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Introduction

Students understand mathematical ideas by making connections between language, symbols, pictures and real-life situations (Linatoc, 2016).
Mathematics seeks out patterns and formulates new conjectures. Mathematicians resolve the truth or falsity of conjectures by mathematical proof.
Mathematics is often thought of as a subject that a student either understands or doesn’t with little in between. Mathematics encompasses a wide variety
of skills and concepts.

Fractions are parts of daily life. For example, when cooking, ingredients will be divided into portions. In financial transactions, the discount or interest
rate will require understanding in terms of fraction. And in time management, hours are divided to smaller units. All applications depend on the ability
to interpret and manipulate parts of a whole. For example, Siegler and Lortie-Forgues (2015) note that knowing fractions is essential for tasks involving
estimation, measurement, and reasoning about quantities.

Fractions are one of the most significant parts of elementary mathematics but very essential in understanding complex subjects such as ratios, proportions,
and algebra. However, it is one of the hardest things to learn for students all over the world. Recent studies show that this struggle continues because
many students

score below proficiency in fraction-related tasks, even in international mathematics assessments (Siegler & Lortie-Forgues, 2015; Namkung et al., 2018).
These results of the Department of Education national assessments in the Philippines rank fractions as one of the worst-understood topics in the elementary
school curriculum. It cannot even learn the very central ideas of fraction equivalence and magnitude (Bautista et al., 2023). In 5 years of teaching and
being a Mathematics Coordinator among observed results of different assessments in Mathematics like Rapid Assessment in Mathematics (RMA) and
quarterly examination, Grade 4 pupils in the locale do not meet the passing rate with fraction relevant concepts being the least mastered in most cases.

Obijectives of the Study

This study aimed to explore the effects of a teaching strategy on visual imagery for Grade 4 students in the Philippines who show varying levels of
learning in dispelling misconceptions about fractions. Evidence-based recommendations are hope that possible improvements may be made towards
mathematics education in the Philippines within not-so-distant future.


http://www.ijrpr.com/
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Methodology

The researcher used a quasi-experimental design as a framework for conducting the study. Like a true experiment, a quasi-experimental design aims
to establish a cause-and-effect relationship between an independent and dependent variable. However, unlike a true experiment, a quasi-experiment does
not rely on random assignments. Instead, subjects are assigned to groups based on non-random criteria. The pre-test and post-test were used in gathering

information about student’s performance before and after the lesson discuss by the researcher.

Quasi-experimental design with pre-test and post-test non-equivalent groups framework is utilized in the study for determining the effectiveness of
utilizing visual imagery in teaching fractions at different learning levels from Grade 4 students, and this design is acceptable to assess changes in
performances (for example, difference in scores between pre-tests and post-tests) or comparing groups with different characters that are not through
randomization (Creswell & Creswell, 2018).

This research will categorize the respondents according to their learning levels by prior academic performance or results of a diagnostic test. The groups
will be given instruction through visual imagery techniques, and the learning results will be measured through a pre-test and post-test. The approach will
make it possible to compare the learning results within and between different groups, thus satisfying the specific objectives of this study.

In addition to the statistical analysis, the effect size of the difference between pre-tests and post-tests as well as at various levels of learning will be
calculated in terms of the Cohen's d. It is a measure for the practical significance of an intervention (Fazio & Siegler, 2014).

These statistical methods shall provide a sound framework for the analysis of the efficacies of visual imagery in learning fractions at different levels of
the participants' learning difference in the computed t-value was tested at 0.05 levels of significance.

Results and Discussion

Table 1 Distribution of respondents based on learning levels.

Learning Level Frequency Percentage (%)
Low 8 32

Average 9 36

High 8 32

Total 25 100

Table 1 presents the distribution of respondents based on their learning levels. Out of 25 respondents, 32% (8 students) are classified under the low
learning level with 76-80 Mathematics Grades, indicating they may need additional support and intervention. The majority, comprising 36% (9 students),
fall under the average learning level with 81-85 Mathematics Grades, suggesting a moderate understanding of the subject matter. Meanwhile, 32% (8
students) belong to the high learning level with 86 and above Mathematics Grades, demonstrating strong academic performance and proficiency.

The distribution suggests a fairly balance d spread across the three learning levels, with a slight majority in the average category. However, the equal
percentages of low and high learners indicate a diverse range of learning capabilities within the group. This variation highlights the importance of
differentiated instruction to cater to the unique learning needs of each student. This can ensure the fair assessment of varying skills level among the
students (Tomlinson, 2014).

Table 2. The mean pre-test and post-test scores of the respondents based on the mathematical skills assessed.

i Pre-Test Post-test
Mathematical

Skills Mean SD VI Mean SD VI

Recognizing 3.40 0.71  Proficient 4.76 0.52  Advanced
Understanding  2.00 123 Developing  3.84 1.25 Proficient
Writing 2.36 115 Developing  3.80 1.19  Proficient

Comparing 1.92 1.32  Emerging 2.88 142  Developing

Problem-
solving 1.84 121  Emerging 2.28 1.43  Developing
Overall 2.30 1.12  Developing 3.51 1.16  Proficient

Legend: 0.00-1.00- No skill- The student is unable to perform the skill; 1.01-2.00-Emerging skill- The student has minimal ability but struggles with
application; 2.01-3.00-Developing skill- The student shows partial understanding but makes noticeable errors; 3.01- 4.00-Proficient skill- The student



International Journal of Research Publication and Reviews, Vol 6, Issue 6, pp 9716-9723 June 2025 9718

demonstrates good understanding and applies the skill with some errors; 4.01-5.00-Adnaced The student has strong understanding and applies the skill
accurately (DepEd’s Assessment Guidelines (DO No. 8, s. 2015).

Table 2 displays the mean and standard deviation (SD) of students' pre-test and post-test scores across five mathematical skills: Recognizing,
Understanding, Writing, Comparing, and Problem-Solving.

Before the intervention, students generally showed low proficiency in all the skills, which was interpreted as “developing.” This suggests that while
students demonstrated a partial understanding, they also made noticeable errors. Among the skills, Recognizing Fractions appeared to be the area where
students performed relatively better, whereas Problem-Solving was identified as the most challenging, particularly in applying mathematical concepts to
real-life situations.

Students showed emerging skills in comparing and problem-solving, meaning they possessed only minimal abilities and struggled with real-life
application. In understanding and writing, students were at the “developing” level, reflecting partial grasp of fractions but with consistent errors. As for
recognizing fractions, students were classified as “proficient,” showing a good understanding and ability to apply the concept, although some errors were
still evident.

After the intervention, there was a marked improvement in students’ mathematical skills. Their performance in Recognizing Fractions significantly
increased and was interpreted as “advanced,” suggesting a strong understanding and accurate application of the skill. In both Understanding and Writing
Fractions, students reached the “proficient” level, indicating that they grasped the concepts well and made only minimal errors in application. Meanwhile,
students remained at the “developing” level in Comparing and Problem-Solving. This means they showed partial understanding of the concepts but
continued to commit noticeable errors.

Overall, the results indicate that the intervention had a positive impact on students' mathematical skills, with the most significant improvements observed
in Recognizing, Understanding, and Writing Fractions. However, further support may be needed to strengthen students' abilities in Comparing and
Problem-Solving.

The results suggest that the use of Visual Imagery in learning fractions has a positive impact on students’ comprehension as evident to the increase in the
mean scores from the pre-test to post-test. This is aligned with research indicating that visual representations enhance students' ability to conceptualize
abstract mathematical ideas (Booth & Koedinger, 2012). The increase in scores suggests that visualization techniques foster better retention and
engagement in fraction-related problem-solving.

Table 3. Summary of the difference among the post-test scores of the Grade 4 pupils across the different learning levels upon the use of Visual
Imagery in learning fractions.

Pre-Test Post-test

Mathematical Skills Mean SD Mean SD value df value

RECOGNIZING 3.40 0.71 476 052 1066 24 <.001

UNDERSTANDING  2.00 123 384 125 -758 24 <.001

WRITING 2.36 115 3.80 119 -531 24 <.001
COMPARING 1.92 132 288 142 -359 24 0.001
PROBLEM

SOLVING 1.84 121 228 143 -122 24 0235
Overall 2.30 112 351 116 -856 24 <.001

Table 3 presents the summary of the paired t-test results comparing students’ pre-test and post-test scores. The results show that Recognizing (t-value=-
10.66), Understanding (t-value=-7.58), Writing (t-value=-5.31), and Comparing (-3.59) fractions all had significant differences as evident to their
computed value being less that 0.001. This confirms the effectiveness of the intervention in these areas. However, Problem-Solving (t = -1.22, p = 0.235)
did not show a statistically significant improvement, indicating that further instructional support may be needed. These support the hypothesis that Visual
Imagery significantly enhances students’ mathematical skills. Studies have shown that visual representations help bridge the gap between symbolic and
conceptual understanding in mathematics (Wright et al., 2019). These findings align with Piaget’s theory, which suggests that concrete visual aids support
the transition to abstract thinking (Piaget, 1952).

The findings reveal that there were significant improvements in Recognizing, Understanding, Writing, and Comparing Fractions. These results confirm
that the intervention was effective in enhancing students' skills in these areas. On the other hand, Problem-Solving did not show a statistically significant
improvement, suggesting that additional instructional support may be necessary for this skill.



International Journal of Research Publication and Reviews, Vol 6, Issue 6, pp 9716-9723 June 2025 9719

Overall, the findings support the hypothesis that Visual Imagery plays a significant role in improving students' mathematical abilities. Prior research
highlights that visual representations help connect symbolic expressions with conceptual understanding in mathematics (Wright et al., 2019). These results
also align with Piaget’s theory, which emphasizes that concrete visual aids are essential in helping learners move from concrete experiences to abstract
thinking (Piaget, 1952).

Table 4. Post test results by learning level

Mathematical Skills F dfl df2 p
RECOGNIZING 0.894 2 13.3 0.432
UNDERSTANDING 10.063 2 11.4 0.003
WRITING 4.729 2 13.7 0.027
COMPARING 9.066 2 13.4 0.003
PROBLEM SOLVING 2.258 2 14.3 0.140
OVERALL 11.773 2 13.6 0.001

Table 4 summarizes the results of the one-way ANOVA. Given the values computed, the mathematical skills, specifically understanding, writing, and
comparing fractions, show variations across different learning levels. This suggests that students' performance in these areas differs depending on their
level of learning. Furthermore, the overall findings indicate that learning levels have a significant influence on students’ overall performance in the topic.

On the other hand, no significant differences were found in Recognizing and Problem-Solving across the various learning levels. This implies that
students’ abilities in these particular skills remained relatively stable regardless of their learning group.

The existence of evidence for the assertion that mathematical competence differentiates according to cognitive load and teaching methods comes from a
2024 study by Ngu and Phan. This work analyzes teaching methods based on the theories of comparison-based learning and cognitive load and
hypothesizes that such kinds of teaching methods can effectively differentiate different aspects of mathematical competence. Moreover, Thompson's 2008
study examines mathematics teachers' notions of higher-order thinking within Bloom's Taxonomy, where difficulties are observed in applying the
concepts to mark items. This is consistent with the hypothesis that understanding and comparison tasks can lead to higher-order thinking skills, potentially
explaining big differences in learning outcomes.

Table 5. Overall analysis across learning levels.

low average high
low Mean difference - -0.986 -6.50 ***
p-value — 0.788 <.001
average Mean difference — -5.51 *
p-value — 0.003
high Mean difference —
p-value -

Note. * p < .05, * p < 01, ** p < 001

The overall post-hoc analysis, as shown in Table 9, confirms the earlier findings. A significant difference is observed between high- and low-level
learners, indicating that higher-level learners perform notably better. Similarly, a significant difference is found between high and average learners.
However, no significant difference is observed between the average and low-level learners, suggesting that both groups may require similar levels of
support.

These results support Vygotsky's (1978) Zone of Proximal Development (ZPD), which supports that students with enhanced past knowledge and
scaffolding of thinking have enhanced conceptual understanding. In addition, these results agree with Hattie (2009) and his work, where high-scoring
students in self-regulated learning skills perform better in subject areas that require conceptual elaboration.
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Moreover, students develop mathematical understanding through progressive cognitive structures, with advanced learners benefiting from more
established schemas in fraction writing as per the Constructivist Learning Theory (Piaget, 1952).

The findings suggest the need for targeted interventions to support students in the lower learning levels. Differentiated instruction and scaffolding (Bruner,
1966) may help bridge the gap by providing structured guidance and incremental learning support. Additionally, incorporating visual aids and real-world
applications of fractions could enhance comprehension among students with lower proficiency.

A quasi-experiment by Odicta (2017) demonstrated that Grade 10 students administered with differentiated instruction exhibited significant
improvements in mathematics achievement and critical thinking skills. The study emphasized the necessity for educators to design lessons that cater to
diverse learner needs, to bridge gaps in terms of the learning of the students.

Similarly, a study published in Learning and Instruction examined the effects of an interactive eBook designed with scaffolding features on sixth graders
learning fractions. The results highlight how low level learners are impacted by the adaptive scaffolds thus, the effectiveness of integrating this technology

to support learners who struggle in various mathematical concepts, specifically in the primary levels.

Table 6. Strategic Numeracy Program

Goal:

To improve students' numeracy skills across all grade levels by implementing structured programs, providing necessary resources, and fostering a

supportive learning environment.

Programs and Activities:

Programs/Objec | Strategies/Acti Implementa | Source of Persons Expected
tives vities tion Date(s) Funds Involved Output
1. Numeracy - Administer June 15— School Math Diagnosti
Assessment diagnostic 19, 2025 MOOE Teachers | c Report,
and tests. ’ Identified
Benchmarking - Analyze Assessm Interventi
Establish results to ent on Areas
baseline data to | identify Coordina
identify learning gaps. tor
students’
numeracy
levels.
2. Numeracy - Implement July 1— School Math Improved
Enhancement remedial August 31, MOOE, Teachers | Assessm
Program classes. 2025 Donations , Trained ent
Provide - Utilize peer Peer Scores,
targeted tutoring Tutors Progress
interventions for | sessions. Reports
students
needing
support.
3. Math Club - Organize Monthly Club Math Event
Activities math quizzes (Every 3rd Funds, Club Reports,
Promote and Friday) Sponsors Adyviser, Increase
interest and competitions. hips Student d Student
excellence in - Conduct Officers Participat
mathematics. math-related ion
workshops.

4. Parent - Conduct Quarterly PTA Teachers | Attendan
Engagement workshops on (Starting Funds , Parent ce
Sessions assisting with July 2025) Leaders Records,
Involve parents homework. Feedbac
in supporting - Share k Forms
numeracy strategies for

Conclusion

Based on the gathered data in the study the following conclusions are formulated:
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1. The hypothesis that there is no significant difference between the pre-test and post-test scores of the learners is rejected. This means that in terms of
Recognizing, Understanding, Writing, and Comparing Fractions, intervention was effective in improving these mathematical skills.

2. The results on the one-way ANOVA, supported by the post-hoc analysis confirms that there is significant difference the learners scores upon the use
of visual imageries in fractions in terms of understanding, writing and comparing consistently across the learning levels. one-way ANOVA.

3. This strategic plan is designed to integrate a practical, classroom-based approach that can help students of varying abilities develop a strong foundation
in fractions. By focusing on visual imagery and hands-on learning, this plan ensures that every student can grasp and apply mathematical concepts in a
way that is engaging, effective, and meaningful.

Recommendation

Based on the findings of the study the following recommendations are offered:

1. Improve and encourage the use of Visual Imagery. With the ability of visual imagery to enhance students' mathematics skills in fractions, teachers
should include more organized and varied visual tools. Teachers may use interactive and digital visual representations to enhance conceptual
understanding, most importantly in problem-solving where improvement was lacking. More so, the inclusion of interactive learning tools such as
manipulatives, fraction strips, and technological tools (e.g., educational software and gamified learning systems) may have an additional impact on
conceptualization and participation. There is evidence that digital scaffolding and interactive e-books significantly facilitate students' comprehension of
mathematical concepts (Authors Unknown, 2019).

2. Targeted Instruction for Problem-Solving Skills. Since the problem-solving skills showed the lowest gain as per the results, a targeted instructional
approach with real-world applications, step-by-step visual aids, and guided practice needs to be implemented. Scaffolding strategies (Bruner, 1966) can
be used to support learners, especially lower-level learners, in offering increasing levels of learning support until independent problem-solving skills are
developed.

3.3. Use of differentiated Instruction for Varied Learning Levels. The study confirms that high-ability students performed better than their peers.
To close this gap, instructors should adopt differentiated instruction (Tomlinson, 2017), varying lesson presentation and activities to address varied
learning needs of students. This can involve tiered assignments, flexible grouping, and targeted interventions to enable all students to benefit from visual
imagery strategies.
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