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ABSTRACT

Previous studies show that Filipino learners are still having difficulties in Math, especially on the
multiplication automaticity skill among elementary learners. This study is conducted to measure the impact
of Interactive Taped Math Problems on students' multiplication automaticity skill. This study employed a
quasi-experimental research design for 42 Grade 6 students. It used pre-test and post-test questionnaires to
determine the level of students’ multiplication automaticity before and after intervention and to determine if
there is a significance difference in students’ multiplication automaticity before and after the intervention.
The data is analyzed using mean and Wilcoxon Signed Rank Test. This study indicated that the level of
students’ multiplication automaticity among Grade 6 students before the intervention is low (Mean= 6.14
and SD=2.07) and after the intervention is very high (Mean= 19.48 and SD=1.09). It means that there is a
significant difference in Grade 6 students’ multiplication automaticity before and after intervention, mean
difference of -13.34 and Wilcoxon Value of 903.000. They found that Interactive Taped Math Problem
significantly improved students' multiplication automaticity.

Keywords: interactive taped problems, multiplication automaticity, action research, intervention

INTRODUCTION

Arithmetic operations are fundamental mathematical processes used to manipulate and calculate numbers.
The four basic arithmetic operations are the Addition, Subtraction, Multiplication and Division. In the study
of Umar and Widodo (2021), student’s numeracy skills during the pandemic are low. It means that there are
numbers of students who are not able to read four-digit numbers, have not been able to determine place
values and not been able to do basic arithmetic operations. The study shows that most of the students still
have difficulty in counting multiplication operations with a total of 48%. In the other hand, Sooknanan and
Seemungal (2023) revealed that the Covid-19 pandemic has made the state of education worse and widened
the learning gap in mathematics among young learners.

Additionally, as stated in the study of Yuhasriati et al. (2022), they concluded that the students’ learning loss
in the prerequisites due to online learning during the Covid-19 outbreak was one cause of the students’ low
performance of Mathematical representation ability.

As stated in the study of Olson (2021), the subject of math has the power to be either inspiring or
discouraging. A root cause for these feelings towards math in elementary school comes from the math fact
automaticity process especially in multiplication of multi-digit numbers. Math fact automaticity is an area
that has been neglected in many schools as timed testing has gone away. It is resulting in frustrated students
who have many barriers moving forward in other math topics. Research shows several reasons why students
do not have automaticity of multiplication facts.

In other hand, McKee (2021) revealed that students in fifth grade at Mispillion Elementary in Milford
Delaware, United States do not display automaticity of multiplication facts. Furthermore, Pixner et al. (2023)
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revealed that many children have poor numeracy skills/math difficulties that are considered as showing
lower performance in later arithmetic. Many children with mathematical learning problems have not
achieved automaticity in basic arithmetic operations specifically in multiplication. Additionally, Amir et al.
(2021) revealed that Grade IV SD Negeri 1 Airbuaya students have difficulty in calculating multiplication
are evident.

Based on the Programme for International Student Assessment (PISA) 2022 result, it shows that Filipino
learners are still lagging behind in Math, reading and Science. The study showed that in Mathematics, 16
percent of students in the Philippines attained at least Level 2 proficiency which means that it is significantly
less than on average OECD countries and come up in conclusion that no students in the Philippines were top
performers in mathematics.

Dela Paz Main Elementary School in the City of Bifian, 30 or 75% of the Grade IV pupils out of 40 pupils
has low skills in multiplication (San Juan, 2021). In Addition, the learners had a low mastery level in
recognizing Multiplication Table, can’t multiply 1 digit number or solving one step word problem.

Meanwhile, Cagape et al. (2023) pointed out challenges and obstacles, especially in the area of
multiplication, faced by students in the Division of Davao City. These include deficiencies in multiplication
skills, such as the inability to calculate numbers beyond those listed in the multiplication table, and
difficulties with multiplication operations. Multiplication is important skill driven to enable the pupils to
learn math. Good mathematical dominance requires pupils to dominate the multiplication well thus; pupil’s
failure to dominate the multiplication will affect the achievement of mathematical subjects (Khalid & Maat,
2020). Many students understand how to follow the multiple steps in a complicated problem, yet they are
unable to be successful because of basic math errors. The automaticity of multiplication facts can be utilized
in a variety of mathematical situations (Olson, 2021).

As Baker and Cuevas (2018) stated that Automaticity in basic math facts is important for mathematics
students. It is not just important at the elementary age, but it is of most importance at that age. When
automaticity is achieved at the desired developmental stage in a child’s life, they are more likely to have
continued success in mathematics. Automaticity is an achievable goal for students. These researchers stated
that automaticity is necessary, and further stressed its importance in multiplication. Baker and Cuevas (2018)
stated that multiplication facts are one of the most important building blocks when it comes to mathematics
development. There are also many students who struggle with the task of memorizing or learning facts.
Mathematics is a content area that builds on previous concepts, multiplication being one of those building
blocks. Not being able to recall this information not only affects the student in the classroom but can also
have a negative impact on the students’ view of mathematics in general (Baker & Cuevas, 2018).

The Taped Problems (TP) intervention, as described by Aspiranti et al. (2018), aims to enhance math fact
fluency by promoting active and accurate academic responses. It involves listening to recorded math
problems, pausing to allow students to write their answers, and then providing correct answers. This method,
as evidenced by Chelecki (2022), has been found effective in increasing the number of correct responses per
minute. In the traditional delivery of this intervention, participants listen to audio recordings of math
problems, pause to write their answers, and then receive the correct answers from the recording. Previous
research studies had already been conducted on using the Taped-problems as an intervention is increasing
mathematical facts fluency of the students. However, there is no study being conducted about its effectivity
to eradicate the problems in multiplication automaticity. Additionally, the researchers observed that the
intervention was applied in lower grades level to improve students’ mathematical facts fluency.

In this study, the researchers want to apply this intervention to enhance the automaticity in Multiplication
among Grade 6 students. The previous studies revealed the prevalence of the problem related to the
multiplication automaticity in global and national context. Thus, the urgency to conduct this study. This
study are beneficial to students, teachers, administrators and other researchers involving the pedagogical
approaches to teaching and learning that result in enhancing students’ automaticity in multiplication. This
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study evaluates the effectiveness of employing Interactive Taped Problems, which is important to analyze its
association with the students' automaticity in multiplication.

A. Conceptual Framework

Input Process Output
Pre-test Intervention Post-test
fe-tes ™ Interactive Taped- p OSICS
problems

Figure 1. Conceptual Framework of the Study

The figure shows the conceptual framework, wherein it displays the Development Phase, Intervention and
Output Phase.

The development phase of this research, first the researchers get the quiz result from the teacher about the
students’ performance in mathematics, specifically in multiplication. The researchers crafted a test
questionnaire that undergoes validation from the panel of experts. Based on the validated questionnaire, the
researchers administer the pre-test to the students. After the conduct of pre-test, the respondents have
undergone an intervention for 15 days. In output phase, the researchers administer the post-test in which the
students answer the questions. Afterwards, gather the following information and data by using the
intervention; Interactive Taped Problems in enhancing students’ multiplication automaticity.

B. Research Questions

This study aimed to assess the effectiveness of Interactive Taped Problems in enhancing students’
automaticity in multiplication with a focus on Grade 6 Earth students from Compostela Central Elementary
School SPED Center. Specifically, it seeks to answer the following questions:

1. What is the level of the student’s multiplication automaticity before the intervention?

2. What is the level of the student’s multiplication automaticity after the intervention?

3. Is there a significance difference in students’ multiplication automaticity before and after the
intervention?

C. Hypothesis

This study employs null hypotheses in answering the research objectives of the study. This study tests the
hypotheses with relationship of significance:

Hoi: There is no significant difference in students’ multiplication automaticity before and after the
intervention

METHODOLOGY

This section presents the following components: research design, data collection procedure, data gathering
procedure, specificity of participants and how they are selected, and the ethical considerations that are plan
upon the approval of this study

A. Research Design

This study is a quantitative research using quasi-experimental design. A quasi- experiment is an empirical
interventional study used to estimate the causal impact of an intervention on target population without
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random assignment. As stated by Thomas (2020), quasi-experimental design aims to establish a cause-and-
effect relationship between an independent and dependent variable. Quasi-experiments are most likely to be
conducted in field settings in which random assignment is difficult or impossible. They are often conducted
to evaluate the effectiveness of a treatment—perhaps a type of psychotherapy or an educational intervention
(Chiang et al. 2020).

As cited by Chiang et al. (2020), one kind of quasi-experimental research is the pretest-posttest design. In a
pretest-posttest design, the dependent variable is measured once before the treatment is implemented and
once after it is implemented. The pretest-posttest design is much like a within-subjects experiment in which
each participant is tested first under the control condition and then under the treatment condition. If the
average posttest score is better than the average pretest score, then it makes sense to conclude that the
treatment might be responsible for the improvement. Additionally, this research is classified as quantitative
due to the use of a pre-test and post-test to gather data. The findings obtained will be employing to devise
strategies and interventions aim to improving students’ mathematical skills specifically the multiplication
automaticity.

Furthermore, a purposive sampling will be utilized to get the number of respondents of the study. In
purposive sampling, the researcher selects participants based on specific criteria that are intended to provide
the most relevant and useful information to meet the study’s objectives. This method allows for the selection
of individuals who are most likely to have valuable insights or experiences related to the research topic
(Nikolopoulou, 2022).

B. Research Participants

In this study, the participants meet the following criteria: (a) A sixth-grade Students from Compostela
Central Elementary School SPED Center, specifically from section Earth; (b) currently enrolled in section
Earth. The participants are selected based on the Multiplication quiz result of the students to identify who got
a low score are included in this study.

Students who did not meet these qualifications, such as those who are not sixth-grade students at Compostela
Central Elementary School SPED Center or are not enrolled in section Earth, are excluded. Additionally,
students from Grade 6, section Earth that composted of 42 students who did not consent or had objections
from their guardians to participate in the intervention are excluded.

C. Research Instrument

The researcher crafted a questionnaire about multiplication undergo validation from the panel of experts. The
questionnaire has 20 items that contains series of multiplication problems.

D. Data Gathering

The researchers get the students multiplication quiz result from the teacher. Then, the researchers crafted a
test questionnaire that undergoes validation from the panel of experts. After the validation of the
questionnaire, the researcher requested permission from the school to conduct the research in Compostela
Central Elementary School Principal via formal letter sent to the respondents along with a request letter to
allow the researcher to conduct the study. In this experiment, the researchers implement the Interactive
Taped Problems for 15 days before the post-test. This study uses a quasi-experiment to establish a cause-
and-effect relationship between an independent and dependent variable.

The researchers assess the new approach to teaching grade 6 Earth using an Interactive Taped Problems in
enhancing students’ multiplication automaticity. All students pass through a pretest and after gathering the
preliminary data then the researchers implement an intervention and will assist all students after; the
researcher conduct a post-test. The gather data from the post-test result undergo tabulation by the statistician.
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The research is conduct at Compostela Central Elementary School face- to-face interaction with the
population of 42 students in Grade 6 Earth.

E. Data Analysis

Before Intervention. The researchers craft test questionnaire and undergo validation by the panel of experts.
The test questionnaire is 20 items test that contains multiplication problems. The researchers conduct a pre-
test to Grade 6 Earth with a total of 42 students and undergo the primary data gathering. The questionnaire
tests their prior knowledge about multiplication. Some variants of Interactive Taped Problems have the
students work on the same worksheet several times, so multiple copies may be necessary. The teacher creates
an Interactive Taped Problems recording where the teachers plays the problem through audio and then pause
before sharing the answer through activity sheet provided by the researchers. The delay between the reading
of a math fact and the answer may be varied anywhere from 0 to 5 seconds. The students listen to a recording
ofa fact (e.g., “9 times 4 equals...”).

The student tries to “beat the tape” by writing the correct answer before hearing the answer (e.g., “36”). If
the students’ answer is incorrect, the students write the correct answer.

If the Interactive Taped Problems strategy was conducted individually with the teacher, the teacher responds
to correct answers by confirming the answer (e.g., “Good. 9 times 4 equals 36”). If the students’ answer is
incorrect, the teacher should correct the answer (e.g., “No. 9 times 4 equals 36). The student continues
working until the recording ends. In some versions of Interactive Taped Problems, students listen to the same
recording multiple times during the same session to establish fluency.

During Intervention. In this process, the researchers introduce the intervention and explain how it went.
The researchers conduct the intervention during class hour. The students continue working until the
recording ends. In some versions of Interactive Taped Problems, students listen to the same recording
multiple times during the same session to each student must be familiar with the Interactive Taped Problems
method. Teachers will also produce recordings. Researcher introduces the Interactive Taped Problems
method and monitors the student as he/she works. Students can use Taped Problems on their own once they
are familiar with the method, the researcher can use Interactive Taped Problems as a type of informal
progress monitoring. The researchers do their job to observe and to assist the respondents, and to ensure that
the classroom ambience makes them comfortable and free from disturbance, so they could answer and
comprehend effectively.

After Intervention. The last step of the data gathering is to acknowledge the outcome as well as the
effectiveness of Interactive Taped Problems in Enhancing Grade 6 Earth Students’ Multiplication
Automaticity. The researchers now conduct a Post-Test and the process was the same as done with the pre-
Test. In conclusion, the researchers tally and tabulate the gathered data from the respondents from the pre-
test and post- test with the use of statistical analysis. The researchers are able to state their conclusion if there
is a significant difference before and after the intervention.

F. Data Gathering

This research employs statistical tools in processing the answers to the questions at 0.05 level of
significance. The responses are obtained from all the items in the questionnaires are tallied, tabulated, and
interpreted. The statistical tools that are used in the study for data analysis and interpretations are as follows:

Mean. It refers to the average value of a group of numbers and is calculated by dividing the sum of given
numbers by the total number of numbers. Mean = (Sum of all the observations/Total number of
observations). The means would be utilizing to determine the level of students’ learning retention.

Wilcoxon Signed Rank Test. Is an inferential statistical analysis that can be used to compare the mean of
the differences between two sets of dependent mean; in the context of training evaluation, the population
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mean is typically set to zero. It is used to test if the means of two paired measurements, such as
pretest/posttest scores, are significantly different.

RESULTS AND DISCUSSIONS

In this section, the result, analysis, and intervention derived from the conduct of this study. The information
is presented in both tabular and textual formats. At a level of significance of 0.05, all inferential results were
evaluated and interpreted. Data gathered from the pre-test and post-test were formulated and interpreted by
the statistician.

The data was gathered from Grade 6 pupils of Compostela Central Elementary School SPED Center through
administering pre-test and post-test to experimental group to determine the effectiveness of utilizing
Interactive Taped Problems in enhancing students’ multiplication automaticity. Further, from the results
generated in this study, the researcher developed actions and intervention using ITP as an educational tool
(instructional material) in students’ automaticity in multiplication.

Level of Student’s Multiplication of Grade 6-Earth pupils in Compostela Central Elementary School
SPED Center during the pre-test

As presented in table 1, the calculated mean of students’ multiplication automaticity of Grade 6 Earth is 6.14,
standard deviation of 2.07, coefficient of variation of 33.71% that have a description of low. This means that
the level of student’s automaticity in multiplication is low.

The result is supported by the study of McKee (2021) revealed that the student do not display automaticity of
multiplication fact. Due to the lack of automaticity, some students struggle to master future standards which
require multiplying. It stated that once students can perform a skill without hesitation that skill is integrated
into other, more complex mathematical procedures. In addition, Castafieda and Andres (2019), they revealed
that most students have a very weak foundation in mathematics specifically elementary pupils. They do not
have mastery in basic operations specifically in multiplication which will also result in difficulty in dealing
with the division. Students didn’t even memorize the multiplication table that resulted to a low automaticity
in multiplication. Students lacking automaticity of multiplication facts put them at a disadvantage when
learning mathematics standards.

Furthermore, Rohaniah et al, (2022) demonstrated that students’ basic multiplication abilities were initially
lacking. Similarly, Paut et al, (2023) found that students made errors in solving multiplication operations due
to low understanding of mathematical concepts, leading to struggles in multiplication tasks.

Pratt (2023) stated that the development of automaticity of number facts and computation skills is an
important goal for all students in their primary school years; automaticity allows conscious attention to be
devoted to the purpose of task rather than the minor elements, such as recall of basic arithmetic facts.

In addition, Baker and Cuevas (2018) found that students are continuing to struggle with single-digit
multiplication problems indicating a lack of automaticity in multiplication facts. As stated in their study,
mathematics is a content area that builds on previous concepts, multiplication being one of those building
blocks. Not being able to recall the information not only affects the student in the classroom but can also
have a negative impact on the students’ view of mathematics in general.

Level of Student’s Multiplication of Grade 6-Earth pupils in Compostela Central Elementary School
SPED Center during the post-test

As presented in table 2, the calculated mean of students’ multiplication automaticity of Grade 6 Earth is
19.48, standard deviation of 1.09, coefficient of variation of 5.60% that have a description of very high. This
means that the level of student’s automaticity in multiplication is excellent.
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Additionally, this are supported by the study of Alptekin (2019), Interactive Taped Problems is one of the
most effective techniques used to provide fluency to basic mathematical skills. Researchers state that
Interactive Taped Problems has a lot of benefits to students in providing fluency to basic math facts. ITP is
an intervention that allows providing immediate feedback for correct answers and correcting wrong ones.
Besides, it helps students to give up strategies that they often use like finger counting and so on very quickly.
Interactive Taped Problems provides students with the opportunity to practice in short intervals. That the
students hear the correct answer immediately prevents mistakes. Not only does students’ number of correct
answers increase but also their speed increases.

Furthermore, in the study of McCallum and Schmitt (2019), an interactive taped problem has proven to be
effective across populations of students (general education) and contexts (individual and class-wide).
Incorporated within ITP are (a) numerous opportunities for accurate responding, (b) reinforcement for
correct responding, and (c) immediate feedback on responses (whether correct or incorrect). The
combination of these three factors is thought to contribute to the effectiveness of the ITP intervention.

In the study of Sepra (2019) stated that daily practice with basic multiplication facts through various
engaging activities as well as independent practice helps a lot in improving their basic automaticity recall.

Test for Significant Difference

Experimental Group. The test statistics table provides data on the comparison of the student’s pre-test and
post-test scores. It can be noted that the mean difference of Pretest and Post-test is -13.34 have a Wilcoxon
value of 903.00. Its value suggests that the post-tests scores are higher than the pre-tests scores.

The study used Wilcoxon Signed Rank Test since the data is not normally distributed or non-parametric.
Wilcoxon Signed Rank Test is a powerful nonparametric statistical test used for comparing paired samples
(Windi et al, 2022). It is analogous to the paired sample t-test but does not require the assumption of
normality in the data. The Wilcoxon Signed Rank Test is widely used on various fields to assess the
significance of differences before and after an intervention (Garren & Davenport, 2022).

The table 3 shows that the calculated p-value is 0.000 and it is less than the significance level of 0.05 which
leads to the decision that the null hypothesis (Ho) is rejected. Hence, there is enough evidence to conclude
that there is a highly significant difference between the pre-test and post-test scores of the student’s
multiplication automaticity at 5% level of significance.

This supports that interactive taped problems (ITP) intervention is a math fact fluency intervention designed
to produce high rates of active and accurate academic responding (Aspiranti et al., 2018). Interactive Taped
Problems is a fluency-building intervention typically used to increase knowledge of math facts (addition,
subtraction, multiplication, or division) or numerals.

Similar result was obtained from the study of Alptekin (2019), which found that Interactive Taped Problems
are among the best methods for improving the fluency of fundamental mathematical concepts. With
Interactive Taped Problems, students may practice for brief periods of time. It helps students avoid errors
when they hear the right response right away. Students' speed grows together with the quantity of right
responses they provide. Furthermore, it was found in the Chelecki (2022) research that the Interactive Taped
Problems Intervention (ITPI) is an evidence-based intervention that works well to increase the number of
right numbers that students get in a minute.

Furthermore, the results of this study of Stadler (2016), it indicated that an ITP intervention was an effective
class-wide tool for increasing multiplication fluency. The majority of student demonstrated gains in fact
fluency, and continuing the intervention for a longer period of time may lead to more students reaching
mastery. In addition, they concluded that ITP intervention was effective at increasing math fact fluency when
administered to both individual students as well as class-wide. The immediate effectiveness of an ITP
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intervention also indicated that mastery level could be reached in fewer sessions than with alternative
instructional methods allowing students to expeditiously move on to subsequent problem set.

Table 1. Level of Students’ Multiplication Automaticity during pre-test

Section{Mean|Standard Deviation |Coefficient of Variation |Description|Interpretation

This means that the level of
Earth [6.14 [2.07 33.71% Low student’s multiplication
automaticity is low.

Table 2. Level of Students’ Multiplication Automaticity during the post-test

Section|Mean|Standard Deviation |Coefficient of Variation |Description|Interpretation

This means that the level of
Earth |19.48(1.09 5.60% Very High |student’s multiplication
automaticity is very high.

Table 3. There is no significant difference between the results of the pre-test and post-test scores

Mean Difference|Wilcoxon Value|p-value|Decision |Conclusion
Pretest Post-test|-13.34 903.000 .000 Reject Ho [Highly Significant

RECOMMENDATIONS

After a careful review of the findings and conclusions of the study, the following recommendations are
given. Despite having significant results, students still need to enhance their mathematical skills in basic
operations specifically in multiplication facts and its automaticity.

The specific recommendations are specified below:

To studets: To be engaged in the conduct of Interactive Taped Problems. Through this, the students will be
able to practice and enhance their multiplication automaticity skill and other basic operations fact fluency.

To Teachers: To strengthen the conduct of Interactive Taped Problems. With this, they will be able to
leverage the multiplication automaticity skill of those who are struggling to learn and be able to engage
themselves more on the lesson and develop mathematical facts fluency.

Demonstrate democratic interactional strategies, offer positive reinforcement, establish high yet attainable
expectations for students' learning in light of individual diversity, and give constructive criticism.

To School Administrators: Provide funding to conduct workshops on the effective application of
Interactive Taped Problems through webinars or face-to-face seminar -workshop related to the enhancement
of students’ automaticity in basic math operation and the effectivity of utilizing interactive taped problems in
the classroom setting as well as how to create an Interactive Taped Problem using technology and
applications.

To School Administrators: Provide funding to conduct workshops, webinars or seminars related to the
enhancement of students’ automaticity in basic math operation and the effectivity of utilizing interactive
taped problems in the classroom setting as well as how to create an Interactive Taped Problem using
technology and applications.

To Future Researchers: To use the result of this study as their key components of their future studies. To
use the Interactive Taped Problems as intervention in enhancing other students’ skills and abilities (e.g.

spelling).
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