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ABSTRACT

 This study introduced a new method to help students who struggle with multiplying 
multiple digits. This study examined the effect of the lattice approach on multiplication 
automaticity among Grade 4 students at Cateel Central Elementary School during the school 
year 2023-2024. Utilizing a quasi-experimental methodology, the study compared two 
intact groups: a control group with 22 respondents taught using traditional multiplication 
methods, and an experimental group with 21 respondents taught using the lattice method. 
Pre-test results indicated that neither the control nor the experimental group met the 
expectations set by the K to 12 grading system, with grade percentages of 65.68 and 67.22, 
respectively. Statistical analysis showed no significant difference between the pre-test 
scores of the two groups, suggesting a similar initial level of multiplication proficiency. 
Post-test results, however, revealed a significant improvement in the experimental group’s 
performance, with a grade percentage of 84.77 compared to the control group’s 74.70. The 
statistical analysis confirmed this difference as significant, with a t-value of -3.383 and a 
p-value of 0.002. The findings demonstrate the superior efficacy of the lattice method over 
traditional teaching methods in enhancing multiplication skills among Grade 4 students.
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INTRODUCTION

 Many students need help to compute 
a multi-digit multiplication process. 
However, kids are only acquainted with 
using a specific technique to handle 
multiplication operations (Rebekawati, 2017). 
The Philippines was among the countries 
that produced the least number of math 
competency for young learners, according 
to the findings of the Programme for 
International Student Assessment (PISA) 
2022 (Organisation for Economic Co-operation 
and Development, 2023; Balancio, 2023; Santos, 
2023). They are made worse by conventional 
teaching strategies that put procedural fluency 
ahead of conceptual understanding (Lopez, 
2020; Qetrani et al., 2021).

 Mathematics is essential for 
understanding the world, developing mental 
discipline, and a fundamental component of 
human thought. In this field, multiplication 
is necessary, serving as a fulcrum for 
advancing mathematical understanding 
(Lewis, 2016; Gardiner, 2016; ICMI, 2023). 
Beyond simple math, multiplication is 
essential because it is the foundation for
more advanced ideas and practical 
applications (Rizzo, 2023). Researchers (Boaler, 
2015a; Newton et al., 2024) have pointed 
out that knowing multiplication’s principles 
is crucial, as it goes beyond the traditional 
comprehension of facts committed to 
memory. Educational organizations like the 
National Council of Teachers of Mathematics 
(NCTM) support a holistic approach and 
real-world applications, highlighting the 
transforming power of multiplication 
instruction (Goos et al., 2020; Rineck, 2020).

 However, difficulties still exist 
despite the significance of multiplication 
instruction (Van der Ven et al., 2015; Larsson, 
2016; Baker and Cuevas, 2018; del Carmen 
Chamorro, 2021; Dotan and Zviran-Ginat, 
2022). Thus, in mathematics, the percentage
of students who scored below a baseline 
level of competency (Level 2) remained 
relatively the same from 2018 to 2023 
(Organisation for Economic Co-operation 
and Development, 2023; Balancio, 2023; 
Santos, 2023)Scholars (Chevalier and Buckles, 

2019) have highlighted the difficulties pupils 
have when learning multiplication, which 
highlights the need for creative solutions to 
improve learning results. 

 Teaching long multiplication presents 
a notable challenge due to the cognitive 
burden it places on students, as highlighted 
by research (Moussa-Inaty et al., 2020). This 
approach involves several steps, demanding 
sustained attention and concentration from 
students throughout (Arguel et al., 2017; 
Moussa-Inaty et al., 2020). The algorithm’s 
intricacies may need to be clarified and more 
manageable for some learners, impeding 
their comprehension of the concept (Arguel 
et al., 2017; Richey et al., 2019).

 According to research on mathematics 
education, conceptual and visual approaches
—like the lattice method—improve learning 
outcomes and increase students’ engagement 
and effectiveness with multiplication 
instruction (Özenç et al., 2020; Sarkingobir 
et al., 2023). The lattice approach, a possible 
remedy, is the subject of this study. 
Motivated by the need to tackle difficulties 
in teaching multiplication, teachers have 
resorted to cutting-edge techniques such 
as the lattice approach (Milton et al., 2019; 
Cardino and Ortega-Dela Cruz, 2020). The 
researcher selected this study based on its 
empirical nature, observed during 
assessment in FS 100, which revealed 
numerous students facing challenges in 
multiplying 2-3 digits. Despite being in an 
intermediate education, Grade 4 students at 
Cateel Central Elementary School continued 
to struggle with applying long multiplication 
methods or traditional ways of teaching 
the multiplication process. Thus, this study 
aimed to offer valuable insights into the 
efficacy of the lattice method in improving 
multiplication automaticity among Grade 4 
pupils at Cateel Central Elementary School.

METHODS

Description of study area

 The study was conducted at Cateel 
Central Elementary School on Castro Avenue, 
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Poblacion, Cateel, Davao Oriental. This 
school is part of the Cateel 1 district and is 
adjacent to Cateel Vocational High School. 
It is the largest school in the municipality 
of Cateel in terms of both student enrollment 
and facilities, owing to its central location. 
As of 2024, the current principal is 

Mr. Constantino R. Bagumba, Principal II. 
The researcher selected this school based 
on observations made during an initial 
assessment in FS 100. This assessment 
highlighted that many Grade 4 students 
struggled with solving multiplication 
problems involving multi-digit numbers.

Figure 4. Map showing Cateel Central Elementary School (CCES).

Research design 

 In a quasi-experiment, other things, 
like existing groups or natural divisions, might 
decide who gets the new teaching method 
(Thomas, 2020). People use quasi-experimental 
designs when they cannot easily or ethically 
randomly assign groups (Thomas, 2020). A 
quasi-experimental design is appropriate 
for this study since it works with pre-existing 
groups (the control and experimental 
groups) that cannot be assigned randomly.
Research Instrument 

 The researcher utilized an 
achievement test focusing on multiplying 
numbers up to 3-digit by 2-digit numbers. 

This test allowed students to recall 
multiplication concepts, analyze problems, 
and apply their learning effectively. This 
distinct tool was developed to measure 
learning in respondents through initial and 
final evaluations, with its effectiveness 
confirmed through detailed validation and 
reliability tests.

Data collection

 In gathering data for this study, 
several key steps were undertaken to 
ensure the validity and reliability of the 
findings. First, the researcher sought 
permission to conduct a survey involving 
school heads and classroom advisers, laying 
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the groundwork for the study. A pilot test 
was then conducted which involved a 
sample size of 63 respondents from San 
Rafael Elementary School, which is a 
different institution from the primary 
study area (Figure 2A). In the pilot test, two 
sections were included to ensure a robust 
evaluation of the reliability and validity of 
the questionnaire. Since it was a one-take 
exam, all students present in those sections 
were included as respondents, and there 
was no need to exclude any students. It 
aimed solely to assess the questionnaire’s 
reliability and validity, allowing for all 
present students to participate without 
exclusions. Any questions that were found to 
be invalid or unreliable were subsequently 
removed. It is important to note that the 
respondents from the pilot test were not 
included in the later analysis of the main 
study. 

 Next, the researcher consulted with 
the principal and grade 4 teachers to select 
two sections willing to participate in the 
study. A coin toss was used to determine 
which group would serve as the control 
group and which would be the experimental 

group (Figure 2B and C). The selection of the 
experimental and control groups was done 
using a coin flip, a method chosen for its 
simplicity and fairness in random assignment. 
The rationale behind this decision was to 
ensure that each group had an equal chance 
of being selected, thereby minimizing 
any potential bias. While other methods, 
such as drawing lots, could have been used, 
the coin flip was deemed sufficient for 
the purpose of this study. The 
experimental group with 21 respondents 
received instructionusing the lattice 
approach, while the control group with 
22 respondents was taught using the 
conventional multiplication method. The 
reason why there were fewer 
respondents in the actual study compared 
to the pilot testing is that, to maintain 
the integrity and accuracy of the results, 
students who were absent for either
the pre-test or post-test were excluded 
from the analysis. This was done to 
ensure that the data accurately reflected
the impact of the intervention being 
studied, as incomplete data sets could 
skew the results and undermine the 
study’s validity.

Figure 2. Conduct of pilot testing of the test-questions at San Rafael Integrated School (A); 
Conduct of pre-test for the control (B); Experimental group (C); Conduct of post-test for the 
experimental group (D).

 A  B

 C  D
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 The difference in the number of 
students between the experimental and 
control groups (21 in one group and 22 in 
the other) is because the groups were 
from different classrooms, and the initial 
allocation was based on the number of 
students present in each room. Additionally, 
some students were excluded from the final 
analysis because they did not complete the 
pre-test and post-test—some were absent for 
the pre-test and others for the post-test. 
Despite this discrepancy, the unequal 
sample sizes are not an issue for this study, 
as the independent t-test used for analysis 
can accommodate unequal group sizes.

 Respondents were first provided 
with a consent form detailing the study’s 
objectives, procedures, and participant rights, 
including an assent section to confirm their 
willingness to participate. Following this, 
a pre-test was administered to assess their 
baseline knowledge. The pre-test consisted of 
a multiple-choice exam evaluating students’ 
understanding of multiplication concepts, 
problem analysis, and problem-solving skills. 
The questions were carefully crafted to focus 
on multiplying 2- to 3-digit numbers, ensuring 
the content was appropriate for their grade 
level.

 During the implementation phase, 
the control group was taught multiplication 
using traditional methods, such as rote 
memorization, repeated practice, and direct 
instruction, to establish a baseline of student 
performance. Conversely, the experimental 
group was taught using the lattice method, 
an innovative approach to enhance students’ 
understanding and performance in 
multiplication. Detailed lesson plans and 
teaching materials specific to the lattice 
method were used to ensure consistency 
and effectiveness in instruction.

 After the instructional period, both 
groups were administered a post-test. The 
same set of questions was used in the post-
test to measure the effectiveness of the 
intervention. This consistency allowed for 
a direct comparison of the results, making 
it possible to assess student performance 
improvements accurately. Using identical 

questions in both tests ensured that any 
observed changes could be attributed to 
the intervention rather than variations in 
test content. The data collected from the 
pre-tests and post-tests were then compiled 
and analyzed by a research statistician to 
determine the statistical significance of the 
results, providing a thorough assessment 
of the study’s findings. 

Data analysis

 Content validity. The content validity 
of the tool was determined using Aiken’s V 
coefficient. This statistical measure reflects 
the degree of consensus among experts 
regarding the relevance of each item to the 
learning objectives, its necessity, and the 
overall quality of the items included in the 
tool. In this study, the calculated Aiken’s V 
coefficient was 0.95, indicating a strong 
validity level. This high value suggests that 
the tool was well-aligned with the intended 
learning objectives and was highly relevant 
for assessing the participants’ knowledge and 
skills, as supported by the work of Sireci 
and Bond (2014).

 Reliability. The tool’s reliability was 
assessed using Cronbach’s alpha, a widely 
used measure of internal consistency. The 
tool achieved a Cronbach’s alpha value of 
0.85, demonstrating high reliability. This 
value indicates that the tool consistently 
measured what it was intended to measure 
across different items and participants. 
The high-reliability score suggests that 
the tool was stable and produced 
dependable results, essential for ensuring 
that the data collected accurately reflects 
the participants’ learning achievements, as 
noted by Ahdika (2017).

 Mean. The mean was calculated to 
address the first and third statements of the 
problem. This statistical measure provided an 
average score that was then transmuted to 
the Department of Education (DepEd) grading 
system for interpretation. The DepEd grading 
scale, outlined in Table 1, was used to interpret 
the mean scores. The grading scale classified 
the scores as Outstanding (90-100), Very 
Satisfactory (85-89), Satisfactory (80-84), Fairly 
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  Grading scale     Interpretation

  90 - 100     Outstanding
  85 - 89      Very satisfactory
  80 - 84      Satisfactory
  75 - 79      Fairly satisfactory
  Below 75     Did not meet expectations

Table 1. The DepEd grading scale. 

Satisfactory (75-79), and Did Not Meet 
Expectations (Below 75). This conversion 
allowed for a standardized interpretation 

of the results, making assessing the 
participants’ performance easier relative 
to established benchmarks.

 T-test of Independent Samples. The 
unequal sample is not a problem because 
the statistical tool is an independent 
t-test, not a paired sample t-test. Control 
and experimental groups need not be 
equal because they are independent 
groups and are warranted under this 
study. This was utilized to analyze 
whether significant differences existed 
between the pre-test and post-test scores 
of the control and experimental groups. 
This statistical test was crucial in 
addressing the second and fourth 
statements of the problem. By comparing 
the means of the two groups before and 
after the intervention, the t-test 
determined whether the instructional 
methods statistically impacted the 
participants’ performance. The 
interpretation of the t-test results was 
based on the p-value; if the p-value 
was less than 0.05, it indicated a 
significant difference between the groups, 
suggesting that the intervention had 
a notable effect. If the p-value was 
0.05 or greater, it suggested no significant 
difference, indicating that the instructional

methods did not substantially impact 
the outcomes.

RESULTS  

 This study compared students’ 
multiplication skills in an experimental 
group (n = 21) with a control group (n = 
22) before adopting the lattice and long 
multiplication methods. Both groups 
received a pre-test to evaluate their baseline 
multiplication skills, specifically their 
ability to multiply up to 3-digit numbers 
by up to 2-digit numbers. The statistical 
analysis of the pre-test scores is 
summarized in Table 2. The data showed 
that neither the control nor the 
experimental group met the expectations 
set by the K to 12 grading system. The 
control group had achieved a mean score 
of 9.41, corresponding to a grade 
percentage of 65.68, while the 
experimental group had attained a mean 
score of 10.33, translating to a grade 
percentage of 67.22. Both percentages 
fell below the proficiency threshold.

Table 2. Average of pre-test multiplication score achievement between the control group and 
experimental group.

Group

Control
Experimental

Total 
scores

30
30

Standard 
deviation

3.75
4.93

Mean

9.41
10.33

Grade 
percentage

65.68
67.22

Remarks

Did not meet expectations 
Did not meet expectations

 A significant difference was analyzed 
between the mean pre-test scores of the 
control and experimental groups. The 
statistical analysis of these scores is 
summarized in Table 3. This indicated that 

the mean pre-test score for the control group 
was 9.41 with a standard deviation of 3.75, 
while the experimental group had a mean 
score of 10.33 with a standard deviation 
of 4.93. The high standard deviation of the 
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Table 4. Average post-test multiplication score achievement between the control group and 
experimental group.

Group

Control
Experimental

Total 
scores

30
30

Standard 
deviation

6.86
4.55

Mean

14.82
20.86

Grade 
percentage

74.70
84.77

Remarks

Did not meet expectations 
Very satisfactory

experimental group indicates that the 
scores in this group are more diverse than 
those in the control group. The t-value was 
-0.689, and the p-value was 0.495, showing 
no significant difference between the two 
groups’ pre-test scores.  This lack of significant 
difference suggests that both groups started 
at a similar level of multiplication proficiency 
before introducing the respective teaching 
methods. The similar baseline performance 

indicates that any differences observed in 
the post-test results can be more confidently 
attributed to the intervention rather than 
pre-existing disparities in ability. The data 
also reinforce the notion that initial 
multiplication skills among students were 
generally low, highlighting the challenges 
students faced in mastering multiplication, 
irrespective of the teaching method initially 
employed. 

Table 3. Mean comparison between pre-test scores of the control group and experimental 
group.

t-value

-0.689

p-value

0.495

Interpretation

Pre-test scores between the two 
groups do not differ significantly.

Group

Control
Experimental

Mean

9.41
10.33

Standard
deviation

3.75

 The average post-test multiplication 
test scores for the control and experimental 
groups were examined, and the results were 
summarized in Table 5. The control group 
had a mean post-test score of 14.82 with 
a standard deviation of 6.86, resulting in 
a grade percentage of 74.70, which did 
not meet expectations. In contrast, the 
experimental group had a mean post-test 
score of 20.86 with a standard deviation 
of 4.55, achieving a grade percentage of 

84.77, classified as very satisfactory. This 
significant difference in post-test scores 
suggests that the experimental group, 
which was taught using the lattice method, 
outperformed the control group, indicating 
the effectiveness of the lattice method in 
enhancing students’ multiplication skills. 
The results highlight the potential of 
alternative teaching methods to improve 
learning outcomes, especially in areas 
where students traditionally struggle.

 The significant difference in post-test 
scores between the control and experimental 
groups was analyzed, with results 
summarized in Table 6. It revealed a 
substantial difference in post-test mean 
scores between the control and experimental 
groups. The high standard deviation of 
6.86 in the control group suggests a more 
significant variability in the post-test 
multiplication scores compared to the 
experimental group, which has a standard 
deviation of 4.55. This means that the 
scores in the control group are more 
dispersed around the mean, indicating 
that students in this group had a 
more comprehensive range of performance 
levels. This suggests that students in 

the control group had very different 
levels of achievement on the post-test, 
reflecting inconsistency in their 
performance. Also, even though the 
intervention in the experimental group 
might have been successful on average, the 
high standard deviation indicates that not 
all students benefitted equally. Some 
students might have excelled, while others 
may have experienced the same 
improvement.

 On the other hand, the t-value 
of -3.383 and a p-value of 0.002 indicated a 
statistically significant difference between 
the two groups. This significant difference 
suggests that the experimental group, 



129
Davao Res J 2024 Vol. 15  |  122-132

129
DOI: https://doi.org/10.59120/drj.v15i3.258

Moreno and  Susada Utilizing the lattice method to enhance multiplication automaticity

129

which received instruction using the lattice 
method, demonstrated markedly improved 
multiplication skills compared to the control 
group, which followed traditional methods. 

The results confirm the effectiveness of the 
lattice method as a more successful 
teaching strategy in enhancing students’ 
multiplication performance.

Table 5. Mean comparison between post-test scores of the control group and experimental
 group.

t-value

-3.383

p-value

0.002

Interpretation

Pre-test scores between the two 
groups differ significantly.

Group

Control
Experimental

Mean

14.82
120.86

Standard
deviation
6.86
4.55

DISCUSSIONS

 The pre-test results indicate that the 
control and experimental groups struggled 
with multiplication, as neither met the 
expectations of the K to 12 grading system. 
These findings consistently indicate that 
students commonly face challenges in 
mastering multiplication, mainly when it 
involves more complex multi-digit numbers 
(Organisation for Economic Co-operation 
and Development, 2023; Ines, 2023; Balancio, 
2023; Santos, 2023). Studies by Sullivan et al. 
(2015), Mulwa (2015), and Yayuk et al. (2020) 
similarly highlight the widespread difficulty 
students experience with multiplication, 
often due to cognitive and emotional factors.

 The lack of a significant difference 
in pre-test scores between the control and 
experimental groups suggests that both 
groups began the study with similar levels 
of multiplication proficiency. This finding 
underscores any observed differences in 
the post-test results, likely due to the 
instructional methods rather than pre-
existing differences in ability. The similarity 
in baseline performance aligns with the 
literature, indicating that challenges in 
multiplication are prevalent across different 
student populations (Sullivan et al., 2015; 
Mulwa, 2015; Yayuk et al., 2020).

 The post-test results show a 
significant improvement in the performance 
of the experimental group, which used the 
lattice method, compared to the control 
group, which relied on traditional long 
multiplication methods. The lattice method’s 
effectiveness in simplifying the multiplication 
process and reducing cognitive load aligns 

with findings from Rebekawati (2017), 
Javornik and Lipovec (2020), and Leighton 
(2020). These studies suggest that alternative 
teaching strategies emphasizing visual aids 
and step-by-step processes can significantly 
enhance students’ understanding and 
performance in complex mathematical 
tasks.

 The significant difference in post-test 
scores between the control and experimental 
groups supports the view that innovative 
teaching methods, like the lattice method, 
can overcome the limitations of traditional 
approaches. This result is consistent with 
Bruner’s constructivist theory, which 
emphasizes the importance of scaffolding, 
visual representation, and building 
new knowledge on existing foundations 
(Ozdem-Yilmaz and Bilican, 2020; Rannikmäe 
et al., 2020; Donovan, 2021). The success of 
the lattice method in this study illustrates 
how breaking down complex tasks into 
manageable steps can improve student 
outcomes and align with best practices in 
math education.

 The implications for math education 
are significant. The findings suggest that 
more than traditional methods may be 
required to improve students’ multiplication 
skills, and alternative approaches like the 
lattice method should be considered to 
enhance students’ learning experiences. 
By reducing cognitive load and simplifying 
complex procedures, the lattice method 
can help students achieve better results 
and gain confidence in their mathematical 
abilities, contributing to a more positive 
learning environment and improved 
academic performance (Boaler, 2015b; 
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Obongen et al., 2020; Banaszak, 2022). Thus, 
while a limited sample size means the 
findings should be interpreted cautiously, 
they can still offer valuable insights that 
may inform DepEd policies. The key is to 
frame the results as preliminary evidence 
that can guide further exploration, 
professional development, curriculum 
adjustments, and resource allocation while 
advocating for additional research to 
support broader implementation.

CONCLUSION
 
 The study’s results underscore the 
need for innovative approaches in Math 
Education, particularly for improving 
students’ multiplication performance. 
Traditional teaching methods often fail 
to effectively address students’ struggles 
with multiplication due to their complexity 
and the cognitive load involved, especially 
with regrouping. The lattice method has 
proven to simplify these steps, reducing 
cognitive strain and making the process 
more manageable, thus enhancing students’ 
learning experiences and outcomes.

 Given that the pre-test results did not 
meet K-12 grading standards, there should 
be a renewed focus on teaching the 
multiplication of 3-digit numbers by 2-digit 
numbers, potentially through additional 
support or remediation classes. Since there 
was no significant difference between the 
experimental and control groups’ pre-test 
scores, any modifications to the teaching 
strategy should be applied uniformly across 
all Grade 4 sections to ensure equitable 
learning opportunities. The control group’s 
post-test results, which still did not meet 
K-12 standards, suggest that traditional 
methods may need to be revised or 
supplemented with more innovative 
approaches. Additionally, the Department 
of Education (DepEd) may consider 
incorporating the lattice method into 
professional development sessions, such 
as Learning Action Cell (LAC) sessions, to 
equip teachers with practical strategies for 
teaching multi-digit multiplication.
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