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Abstract 

This study examined the effectiveness of manipulatives in improving Grade 9 students’ 

understanding of momentum at Paliparan II Integrated High School. Using a quantitative pretest-

posttest design with 40 students, improvised tools were first applied, followed by a custom-built 

prototype for more precise experimentation. Performance was assessed through timeliness, 

accuracy, computation, and test scores, analyzed with Z-test, Spearman Rho, t-test, and descriptive 

statistics. Results showed overall improvements, with mean scores rising from 22.95 to 30.33, 

though statistical tests found no significant differences between pre- and post-test results. 

Significant positive correlations were observed in measurement accuracy and total scores, 

indicating manipulatives can enhance precision and conceptual understanding. The study 

concludes that manipulatives are useful for bridging theory and practice but require careful 

instructional integration to maximize effectiveness. 
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Introduction 

 The study explores the use of 

manipulatives to improve Grade 9 students’ 

understanding of momentum at Paliparan II 

Integrated High School. Momentum, a key 

physics concept defined as mass times 

velocity, is essential for learning topics such 

as collisions and energy transfer but is often 

difficult for students to grasp through 

traditional lecture-based teaching. 

Manipulatives—hands-on tools that make 

abstract ideas more tangible—have been 

shown in previous research to enhance 

comprehension and engagement in both math 

and science. Recognizing students’ struggles 

with momentum, the study investigates 

whether manipulatives can bridge the gap 

between theory and practice, offering a more 

effective way to teach this abstract concept. 

 

Methods 

This study employed a quantitative 

experimental research design using a pretest-

posttest setup to examine the effectiveness of 

manipulatives in teaching momentum 

concepts to 40 purposively selected Grade 9 

students at Paliparan II Integrated High 

School. In the pre-intervention phase, 

improvised materials such as books and 

blocks were used to test toy car momentum, 

while in the post-intervention phase, a 

custom-built stainless-steel prototype with 

adjustable height, angle, and scale provided 

more precise measurements. Student 

performance was evaluated based on 

timeliness, accuracy, and computational 

skills, supported by survey questionnaires 

and pretest-posttest assessments. Data 

collection was carried out through direct 

observation and performance rubrics, and 

statistical analyses—including one-sample t-
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test, Spearman Rho, Z-test, mean, and 

standard deviation—were applied to 

determine significant differences and 

correlations. This methodology ensured 

internal validity and provided a reliable basis 

for evaluating the impact of manipulatives on 

student understanding of momentum. 

Results 

The results and analysis revealed that 

the use of manipulatives in teaching 

momentum concepts to Grade 9 students led 

to notable improvements in timeliness, 

accuracy, computation, and overall post-test 

scores, though not all gains were statistically 

significant. Students completed tasks faster 

and with greater consistency, improved 

measurement accuracy despite variability, 

and showed better computation skills with 

more uniform performance. Pre- and post-test 

comparisons indicated a substantial increase 

in mean scores (22.95 to 30.33), but z-tests 

confirmed no significant differences in 

assessments or test scores. Correlation 

analysis showed no significant relationships 

for timeliness and computation but found 

significant positive correlations for accuracy 

of measurements and total scores, suggesting 

that manipulatives enhanced precision and 

overall understanding. While results 

highlight the potential of manipulatives to 

improve learning outcomes, they also point to 

varying student responses, emphasizing the 

need to refine teaching strategies to maximize 

their effectiveness. 

Discussion 

The study investigated the 

effectiveness of manipulative materials in 

teaching momentum to Grade 9 students at 

Paliparan II Integrated High School, focusing 

on timeliness, accuracy, computation, and 

overall understanding. Findings revealed 

improvements in students’ task completion 

time, measurement accuracy, and 

computation skills after using manipulatives, 

with mean post-test scores rising from 22.95 

to 30.33. However, statistical tests showed no 

significant differences between pre- and post-

test results, indicating that while 

manipulatives enhanced learning 

experiences, their impact was not strong 

enough to yield statistically measurable 

improvements across all areas. Notably, 

accuracy of measurements and total scores 

showed significant positive correlations with 

student performance, suggesting that 

manipulatives are particularly beneficial for 

developing precision and reinforcing overall 

comprehension. The conclusions highlight 

that although manipulatives foster 

engagement and practical understanding, 

their effectiveness depends on context, 

instructional alignment, and integration into 

the curriculum, underscoring the need for 

refined teaching strategies to maximize their 

impact. 
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