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ABSTRACT

This study investigated the effect of manipulatives on the achievement of Grade 9 students in Geometry for the
school year 2024-2025. The respondents of this study were the ninety Grade 9 students in a public school in
Negros Occidental. The researcher adopted a standardized test as the research instrument to enhance the
reliability and validity of the study. The findings revealed that students who were exposed to the enhanced
instructional approach showed greater improvement in their post-test scores compared to those who experienced
the traditional method of teaching. This suggests that the strategy helped learners better understand the concepts
and develop their problem-solving skills. Furthermore, the significant difference between the performances of
the control and experimental groups confirms the effectiveness of the intervention in improving students’
academic achievement.

Keywords: Manipulatives, achievement of Grade 9 students in Geometry, learning engagement, concrete
learning materials, teaching strategy.

INTRODUCTION

Manipulatives are tangible mathematical instruments that allow students to learn through experience.
Mathematics teachers can utilize manipulatives to capture students' interest, help them envision what they are
doing (explain abstract concepts), and involve them in hands-on activities. Manipulatives ha ve long been
acknowledged as valuable mathematical tools for delivering hands-on learning through tangible objects (Burns
& Hamm, 2011 as cited by Adegboyega, 2023). Several kinds of manipulatives have been used throughout
history to help people understand mathematical concepts.

Hurst and Linsell first heard about manipulatives seen as educational tools for teaching in the late 1800s.
Teachers began using manipulatives to enhance their lessons and observed positive improvements in their
students' mathematical skills. In the 1900s, Italian physician and educator Maria Montessori developed the use
of manipulatives to enable children to learn through personal investigation and exploration (Hurst & Linsell,
2020).

In traditional grade-level mathematics classrooms, manipulatives have become essential tools for enhancing
students' understanding of basic mathematical operations. This instructional approach involves the use of
physical tools to enhance students' understanding of mathematical concepts. Teachers recognize the importance
of using manipulatives to create effective, active, and engaging mathematics lessons. The use of manipulatives,
or tangible objects, can accommodate a variety of learning styles and abilities within the classroom.

Using manipulatives in teaching Geometry is an effective way to help students understand abstract concepts by
allowing them to engage physically and visually with shapes, angles, and geometric properties. The use of
manipulatives can make learning more interactive, hands-on, and accessible, which enhances conceptual
understanding, retention, and problem-solving skills.

Using manipulatives makes students active participants in the learning process rather than passive listeners. The
increased engagement helps them internalize and reinforce geometric concepts through tactile exploration and
experimentation.
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Students may perform poorly on summative tests if they lack certain knowledge or have not fully understood
the subjects being examined. The issue may be the result of poor instruction, content difficulty, or a lack of
assistance. Poor mathematical performance may result from a variety of cognitive and environmental factors
that significantly affect learning.

Manipulatives engage the body and mind, reinforcing memory through physical movement. The process of
physically constructing shapes or solving problems with objects strengthens neural connections, which enhances
the retention of geometric concepts. A large number of manipulative-based exercises are designed to be
completed in pairs or groups. Students can exchange tactics, clarify their ideas, and gain knowledge from one
another through this collaboration, which promotes communication, teamwork, and peer learning.

In this regard, the researcher conducted this study to determine the effect of using manipulatives on the
achievement in Geometry of Grade 9.

METHODOLOGY

Research Design

This research utilized experimental quantitative research design with a pre-test post-test control group design.
The study involved two groups of students: an experimental group and a control group. A quasi-experimental
study is a quantitative research design in which participants are assigned into a treatment group for the purpose
of testing the effectiveness of an intervention (Maciejewski, 2020). The experimental group utilized
manipulatives in teaching Geometry, while the control group utilized conventional instruction. The design
allowed for a comparative analysis of the effect of the manipulatives versus conventional teaching methods on
student achievement in Geometry.

Subject and Respondents of the Study

The participants of this study were the Grade 9 students who came from the 2 selected sections whose class
schedule starts at 10:10am -10:55am and 11:00am — 11:45am in one of the public high schools in Negros Island
Region during the school year 2024-2025.

Population and Sample Size

The study engaged a total of 90 Grade 9 participants, with 45 students assigned to the experimental group and
45 students assigned to the control group. In the 10:10-10:55 a.m. class, only 45 out of 47 students were included
in the study due to the availability of complete pre-test and post-test data. Similarly, in the 11:00-11:45 a.m.
class, only 45 out of 48 students were included, as one student had no pre-test record while the other two students
had no post-test recorded. Therefore, only students with complete pre-test and post-test results were considered
in the final data analysis.

Data Gathering Instrument

The study utilized a standardized data gathering instrument to measure computer literacy of the students. It was
The primary instrument used in this study was a standardized summative test obtained from the School Division
Office. The test was designed and validated by subject specialists to assess the learners' knowledge and
competencies in Geometry based on the prescribed learning standards of the Department of Education (DepEd).

Aside from the research instrument, the manipulatives utilized in the lessons were evaluated and validated by
the Master Teachers to ensure their appropriateness, accuracy, and alignment with the learning objectives.

Data Analyses

The data were retrieved, encoded, and processed using the Statistical Software. To answer the statement of the
problem 1, which determined the pre-test and post-test achievement in Geometry of Grade 9 students under the
experimental group, the mean and standard deviation were used.
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Formula for mean: x = %

Where: X = mean
Y = summation notation
X = scores
n = sample size

To further interpret the results, the obtained scores were interpreted using the common educational standards in
the Philippines (such as DepEd Order no. 160).

Score Range out of 40 Mastery Level

39-40 Mastered

35-38 Closely Approximating Mastery
27-34 Moving Towards Mastery
14-26 Average Mastery

6-13 Low Mastery

2-5 Very Low Mastery

0-1 Absolutely No Mastery

The mean and standard deviation in problem number 1 were interpreted as follows:

Group Test f Mean SD Interpretation
Pre-test 45 11.44 2.15 Low Mastery
Post-test 45 20.29 3.63 Average Mastery

To answer the statement of the problem 2, which determined the pre-test and post-test achievement in Geometry
of Grade 9 students under the experimental group, the mean and standard deviation were used.

The mean and standard deviation in problem number 2 were interpreted as follows:

Group Test f Mean SD Interpretation
Pre-test 45 11.84 3.08 Low Mastery
Post-test 45 29.59 4.76 Moving Towards Mastery

To answer the statement of the problem 3, which determined if there was a significant difference between the
pre-test and post-test achievement in Geometry of Grade 9 students under the experimental group, the paired t-
test was used.

Formula for Paired T-test:

(XD)/N ]
t=|sp? _(&DY

| N

N CEEV)
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D = the mean difference between pre-test and the post test
>D? = the sum of squares of the difference between pre-test and post- test.
n= the sample size

The paired t-test in problem number 3 were interpreted as follows:

Experimental Group f Mean Test Statistics (r) | p-value | Decision for Ho | Interpretation
Pre-Test 45 11.84 /-44.904/ <.001 Reject Ho Significant
Post-Test 29.58

To answer the problem number 4, which determined if there is a significant difference between the post-test
achievement of Grade 9 students in Geometry under the control and experimental group, the t-test for
independent sample was used.

Formula of T-test for Independent Sample:

o Mk
SDi | SDy
N, TN,
where,
t = t-test
X1 = Mean of the first variable
X2 = Mean of the second variable
SD:*> = Variance of the first variable
SD,?> = Variance of the second variable
N1 = Number of cases of the first variable
N> = Number of cases of the second variable

The t-test for independent sample in problem umber 4 were interpreted as follows:

Group f Mean Test Statistics (r) | p-value | Decision for Ho Interpretation
Controlled Group | 45 20.29 -10.411 <.001 Reject Ho Significant
Experimental 45 29.58

Group

RESULTS AND DISCUSSION

This chapter presents, analyzes, and interprets the data gathered in the study. The information is arranged in an
organized manner to clearly address the research questions and objectives, with the use of appropriate statistical
methods and tools for accurate interpretation of the results.
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Pre-test and Post-test Achievement in Geometry of Grade 9 Students under the Controlled Group

Table 3 presents the pre-test and post-test achievements in Geometry of Grade 9 students under the controlled
group in a public high school in Negros Occidental for school year 2024-2025.

Table 3. Pre-test and Post-test Achievements in Geometry of Grade 9 Students under the Controlled Group.

Group Test f Mean SD Interpretation
Pre-test 45 11.44 2.15 Low Mastery
Post-test 45 20.29 3.63 Average Mastery

Legend: (39-40)-Mastered; (35-38)-Closely Approximating Mastery; (27-34)-Moving Towards Mastery; (14-
26)- Average Mastery; (6-13)-Low Mastery; (2-5)-Very Low Mastery; (0-1)-Absolutely No Mastery

The table shows the pre-test and post-test achievements in Geometry of Grade 9 students under the controlled
group. The students' mean score on the pre-test is in low mastery (M= 11.44, SD= 2.15). This suggests that at
the beginning, most students had limited understanding of the Geometry concepts.

After the lessons, the post-test results improved, with a mean score of (M= 20.29, SD= 3.63), interpreted as
average mastery. This signifies that the students were able to develop a better comprehension of the lessons over
time.

Overall, the results show that while there was noticeable improvement in the students’ performance, their level
of mastery remained moderate. This suggests that although the teaching approach used in the control group
helped enhance learning, more work has to be done to reach a greater degree of geometry proficiency.

The result of this study is in consonance with the statement of Hanafiah (2022) which defines conventional
teaching as a teacher-centered approach that employs whole-class instruction, focusing on explicit, deductive
presentation of grammatical rules. In this setting, the teacher directs the learning process, and students primarily
receive information passively. Hanafiah's research indicates that while this method provides structured content
delivery, it may not sufficiently engage students or address individual learning needs.

Grade 9 Students under the Experimental Group

Table 4 presents the pre-test and post-test scores in Geometry of Grade 9 students under the experimental group
in one of the public high schools in Negros Occidental for school year 2024-2025.

Table 4. Pre-test and Post-test Scores of Grade 9 Students in Geometry under Experimental Group.

Group Test f Mean SD Interpretation
Pre-test 45 11.84 3.08 Low Mastery
Post-test 45 29.59 | 4.76 Moving Towards Mastery

Legend: (39-40)-Mastered; (35-38)-Closely Approximating Mastery; (27-34)-Moving Towards Mastery; (14-
26)- Average Mastery; (6-13)-Low Mastery; (2-5)-Very Low Mastery; (0-1)-Absolutely No Mastery

The table presents the performance of the Grade 9 students in a public high school in Negros Occidental in the
experimental group before and after the Geometry lessons. With a mean score of (M= 11.84, SD= 3.08), on the
pre-test, the students' performance is interpreted as low mastery. This suggests that at the beginning, the students
had limited understanding of the Geometry concepts, similar to a typical starting point before instruction.
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After the intervention, the post-test results show a noticeable improvement. The mean score increased to (M=
29.58, SD=4.76), interpreted as moving towards mastery. This indicates that after being exposed to the teaching
method applied in the experimental group, the students were able to greatly improve their comprehension and
proficiency in geometry.

Overall, there has been a noticeable improvement in performance of the students. The large increase in mean
score suggests that the strategy applied was effective in helping students learn and better grasp the concepts,
moving them closer to mastery.

The finding is closely similar to the claim of Higgins et al. (2021) that students who use manipulatives are more
likely to understand complex topics like angles, symmetry, and 3D shapes, as they can physically see and touch
these concepts in action. This leads to better conceptual understanding and retention.

Difference Between the Pre-Test and Post-Test Achievement in Geometry of Grade 9 Students Under the
Experimental Group

Table 5 presents the difference between the pre-test and post-test achievement in Geometry of Grade 9 students
under the experimental group in one of the public high schools in Negros Occidental for school year 2024-2025.

Table 5. Difference Between the Pre-test and Post-test Achievement in Geometry of Grade 9 Students under the
Experimental Group.

Experimental Group f Mean | Test Statistics (r) | p-value | Decision for Ho Interpretation
Pre-Test 45 11.84 | /-44.904/ <.001 Reject Ho Significant
Post-Test 29.58

The table shows the difference between the pre-test and post-test achievement in Geometry of Grade 9 students
under the experimental group. The results show that the students obtained a mean score of 11.84 in the pre-test,
indicating a low level of mastery before the intervention. After the implementation of the intervention, the
students' mean score increased to 29.58, suggesting a considerable improvement in their performance.

The computed test statistic of -44.904 with 44 degrees of freedom and a p-value of less than 0.001 shows that
the difference between the pre-test and post-test scores is statistically significant. This indicates that the students'
improved performance is not the result of chance.

Overall, the results indicate that the experimental group's teaching approach improved the students'
comprehension and performance in geometry.

The findings of the study corroborate with the findings of (Linaza et al., 2025) that manipulatives help bridge
the gap between concrete and abstract thinking, fostering deeper conceptual understanding.

Difference Between the Post-Test Achievement in Geometry of Grade 9 Students Under the Controlled
and Experimental Groups

Table 6 presents the difference between post-test achievement in Geometry of Grade 9 students in one of the
public high schools in Negros Occidental for school year 2024-2025.

Table 6. Difference Between the Post-test Achievement in Geometry of Grade 9 Students under the Controlled
and Experimental Groups.

Group f Mean Test Statistics (r) | p-value | Decision for Ho Interpretation
Controlled Group | 45 20.29 -10.411 <.001 Reject Ho Significant
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Experimental 45 29.58
Group

Table 6 shows a clear difference in how the two groups performed after the lessons. The experimental group
received a higher mean score of 29.58 than the controlled group, which received a mean score of 20.29.

The computed test statistic value of -10.411 and a p-value of less than .001 indicates that there is a significant
difference between the post-test achievement in Geometry of Grade 9 students under the controlled and
experimental groups. Since the p-value is lower than the level of significance, the null hypothesis was rejected.

The findings imply that the teaching strategy used in the experimental group was more effective than the method
applied in the control group. The Grade 9 students of a public school in Negros Occidental exposed to the
intervention demonstrated higher achievement in Geometry, suggesting that the strategy contributed positively
to improving their understanding and learning performance.

The findings are consistent with the study of Cameron et al. (2020) that students who learned geometry using
manipulatives were able to recall and apply geometric concepts more accurately in follow-up assessments
compared to those who were taught using traditional methods.

CONCLUSION

From the results of the study, the following conclusions were drawn: Students in the control group started with
a low level of understanding in Geometry but were able to improve after the lessons. They demonstrated that
learning had occurred as their performance improved from low mastery to average mastery. The fact that their
level only attained ordinary competence, however, implies that although the teaching strategy was beneficial, it
was insufficient to fully establish a solid grasp of the topics. Students in the experimental group started with a
low level of understanding in Geometry but improved significantly after the intervention. Their performance
improved from low mastery to mastery, demonstrating a significant growth in both knowledge and abilities. This
shows that the experimental group's teaching approach was very successful in improving students'
comprehension and application of geometry ideas, resulting in a significantly greater level of learning than their
beginning performance. The results show that the students performed better after the intervention. They learnt
and improved in Geometry over time, as evidenced by the discernible difference between their pre-test and post-
test results. This means that the experimental group's instruction was beneficial and improved their
comprehension of the lessons. The results show that the two groups did not perform the same after the lessons.
The students in the experimental group most likely profited more from the teaching strategy employed, based on
the difference in their post-test scores. To put it simply, the method applied to the experimental group seems to
have helped them understand Geometry better compared to those in the control group.
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