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Abstract

The study was conducted to determine how various modalities of math fact fluency such as contest-type
game, taped problems, timed drill practice and traditional approach improve students” mastery learning
in mathematics particularly in the operation of polynomials. Specifically, it described the mastery
learning of the students before and after the implementation of the various modalities of math fact
fluency. Also, it identified if there are significant differences in the mastery learning of the students
based on the pre-test and post-test results of the four learning groups. Moreover, it aims to recognize
how did the modality help improve the mastery learning of the students.

The study adopted the mixed methods of research and utilized the quasi-experimental method of study,
specifically, non-equivalent pre-test — post-test design. The researcher involved 80 respondents in this
study that were chosen from the four out of 13 sections of Grade 7 students. This was conducted from
February 13 to March 28, 2017, at Obando National High School during the school year 2016 — 2017.

The instruments used to gather data were the: (1) Test of Mastery Learning consisted of forty (40) items
multiple choice type of exam; (2) IRF Worksheet used to describe the level of mastery of the topic
discussed with the modalities of math fact fluency; and (3) Situation, Task, Action, and Results (STAR)
Observation Technique to assure the proper implementation of the experiment.

The data of the study were treated using descriptive and inferential statistics. Mean and mean
percentages were used to describe the mastery learning of the students before and after the treatment.
The t-test was used to identify the significant difference between the pre-test and post-test of each
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strategy. Analysis of Variance (ANOVA) and Post-Hoc ANOVA using Tukey Test were also used to
statistically analyze the results of the pre-test and post-test of the respondents exposed to the different
teaching strategies.

The results of the study showed that the various modalities have significant impact on the mastery
learning of the students. There are significant differences between the pre-test and post-test results of
the learning groups which proved that either of the various modalities was employed; there was a
significant improvement in the mastery learning of the students. Furthermore, contest-type was
revealed be the most effective modalities since there are significant differences in the mastery learning
of the students in the four strategies of teaching based on the post-test results.

In light of the findings of the study, the researcher recommends utilizing math fact fluency modalities as

the alternative or supplemental strategies in teaching operations on polynomials as well as other topics
involving the four fundamental operations. Further study that would analyze math fact fluency
modalities on students’ mastery learning can be conducted using other modalities that may help
students further deepen their understanding on mathematics subject and make them fluent in math
facts.

Introduction

In the Philippine education system, mastery of the subject matter is the top priority of all educators. To
produce students who have high-level understanding and facility in requisite of key goals were part of it.
To achieve this goal, the Department of Education (DepEd) created an organized curriculum content with
distinct set of advanced skills and processes. They implemented the K to 12 basic education curriculum
that envisions the students to possess sufficient mastery of basic competencies and skills in problem
solving, creative and critical thinking. The mathematics curriculum is in spiral progression approach to
provide opportunities for learners to deal with content develop mentally and serves as an aid to the
process of discovery learning. Ideas may be built upon and associated to previous learning throughout
the curriculum as students become more proficient and experienced in mathematics.

However, the mathematics classroom performance of the students seems to contradict the objectives of
the program. Students were being promoted to next year level without the satisfying knowledge of the
previous year.

Aside from that, DepEd reported that the National Achievement Test (NAT) mean percentage score for
high school in the school year 2012-2013 was 51.41% and specifically 46.83% in Mathematics. Moreover,
the Philippines ranked 67th of 140 countries in the quality of math and science education in the 2015-
2016 Global Competitiveness Report of the World Economic Forum and 79th of 138 in the 2016 — 2017
data (Dela Cruz, 2017).

The low rank and MPS unveil that the mastery level of students in the subject is not even satisfactory
and many students struggle with mathematics.

The barrier in achieving an outstanding mastery level is affected by different factors. One of these is the
students’ low retention rate. The students fail to store and retrieve information and skills taught to them.
In a mathematics class, the students can answer an activity on a certain day but then the next day, they
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were not able to neither repeat nor recall the same operation. Having low retention may indicate that
the students were not able to master certain facts in mathematics. Thus, this mean those students failed
to develop fluency.

This situation shows that once these students leave the classroom, they also leave behind the concepts
and skills taught to them. When presented a math problem, they are not good at executing previously
taught strategies nor activate prior knowledge to solve the problem. They can perform well during
discussions but get low scores on examinations. If the test was presented the other day, students can be
overheard thinking aloud saying things like “How is it again?”, “Am | doing this right?” or “l cannot
remember the process.” These dilemmas are proof that they already forgot the skill. The teacher then
re-teaches the competency only to have the same attainment repeated over a new topic.

The reason why students were not able to retrieve certain facts because of the numerous lessons
discussed to them without being able to master the basic facts. Another scenario is that during
elementary days, students were taught on how to perform basic operations, but due to lack of time and
still many lessons are waiting, the teachers will just advance to the next lesson even if the students are
not good enough on a certain operation. Aside from that, the number of school days is not enough to
discuss all the competencies needed for a certain grade level; suspension of classes, school activities and
holidays were some of the cause of delay in classroom discussion.

Another factor that may be attributed to poor mastery of students in mathematics is the teaching
competence possess by the teachers and their skills in utilizing the methods and strategies in teaching
their lessons. The quality of learning is related to the quality of teaching done by the teacher. The
teacher who lacks the necessary skills in a concept could not able to impart to his/her students the
ability to perform mathematical operations. Aside from that, the teachers could not be competent
enough if the teaching and learning materials needed are not sufficient. Thus, lead the students to
difficulty in comprehending with the mathematical problems given to them.

One solution to solve these issues is that the students should be able to develop the ability to recall
math facts fluently. Learners who acquire fluency can recall facts and comprehend with the concepts of
addition, subtraction, multiplication and division. They can also use them when necessary in identifying
the answers to math problems such as counting strategies and number line. When students achieved
fluency with math facts, these concepts are retained over time and can be applied to higher-level tasks.

The capability to quickly recall math facts lessens students’ anxiety when it comes to completing more
advanced tasks because they require less effort and time to accomplish the skill resulting in a richer
schedule of reinforcement. It also increases their confidence to engage in more challenging math tasks.
Engagement in these tough tasks is expected to lead to improved skill development. Additionally,
students who are fluent in their facts are more likely to have more opportunities to respond and can
now easily master the subjects upon being fluent on basic facts.

On the other hand, students who failed to attain fluency may, in turn, struggle with more complex math
skills. Without the mastery of basic skills, students are left with inconsistent skill to develop strong math
skills and learned ineffective retrieval strategies. This lack of proficiency can contribute to students’
inability to precede both academically and vocationally. In turn, this can lead to poor school
performance and low national achievement test results.
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Guided by the foregoing discussions, the researcher felt the need of implementing math interventions to
improve math skills. Teachers, therefore, should use more innovative interventions that are oriented
toward active learning, thereby boosting more of students’ inclination to discover new ideas. There are
many interventions available to help students develop fluency. Teachers can use flashcards, games, raps,
songs, timed tests or worksheet drills to support students with accuracy and recall of basic math facts.

Aside from that, interventions that contain the components of practice with modeling and drill result
produced the largest treatment effects as investigated by Coding, Burns and Lukito (2011).

In light of this concern, this study conducted the various modalities of math fact fluency such as contest-
type game, taped problems, timed drill practice, and traditional approach to achieve the mastery
learning of the students in mathematics. As well as introducing strategies that will replace the use of
fingers and flashcards with innovative technology, individualized instruction, and enticing practice
opportunities to lead students from procedural information to declarative knowledge of critical math
facts.

Statement of the Problem

The general problem of the study was: “How do various modalities using math fact fluency improve
students’ mastery learning in mathematics?”

Specifically, the study sought answers to the following questions:

1. How may the mathematical performance of the four learning groups be described before the
implementation of the various math fact fluency modalities?

2. Are there significant differences in the pre-test results of the learning groups?

3. How may the mastery learning of the students exposed to the following math fact fluency modalities
be described based on

contest-type

timed drill practice
taped problems, and
traditional approach?

4. Are there significant differences in the mastery learning of the students based on the post-test results
in the four strategies of teaching?

5. Are there significant differences between the pre-test and post-test results of the learning groups?

6. In what way did each modality help improved the mastery learning of the students in the group?
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Methods

The study adopted the mixed methods of research, a combination of qualitative and quantitative
methods of research. According to Creswell and Clark as cited in Cameron (2014), mixed methods
research is a research design with theoretical guess as well as methods of inquiry that guide the
direction of the collection and analysis of data. Its fundamental principle is that the use of quantitative
and qualitative approaches in combination provides a better understanding of research problems that
either approach alone.

This study utilized the quantitative research in determining the students’ mastery learning in operations
on polynomials by means of the pre-test and post-test of the four groups of respondents. According to
Babbie (2010), quantitative methods emphasize objective measurements, focuses on gathering
numerical data and generalize it through groups of people or to explain a particular experience. The type
of quantitative research utilized is the quasi-experimental method of study. Quasi-experimental design is
an empirical study used to approximate the effect of an intervention on its target population without
random assignment. According to Fraenkel and Warren as cited in Mendoza (2011), this design is most
appropriate in investigating the effectiveness of an intervention with the availability of intact groups.

Specifically, this study used the non-equivalent pre-test — post-test design which had been described as
one of the most commonly used quasi-experimental designs in educational research (Cohen, Manion &
Morrison, 2007). This is often the case since students are naturally organized in groups as classes within
schools and are considered to share similar characteristics. In this design, the four learning groups
completed a pre-test and post-test. Groups are considered non-equivalent as groups are not randomized.

Since this research aimed to gather an in-depth understanding of the effect of the math fact fluency
modalities on students’ mastery learning in mathematics, using quantitative research approach is not
enough. Thus, qualitative research was also applied to substantiate the quantitative findings.

According to Wyse (2011), qualitative research is primarily exploratory research. It provides insights into
the problem or helps to develop ideas or hypotheses for potential quantitative research. In a qualitative
research, respondents give their opinions based on what they have experienced that will support the
results of the quantitative data gathered. Detailed data is gathered through open ended questions that
provide direct quotations.

Since qualitative researches result in words as data for analysis, the qualitative part of this study was
done through reading, analyzing and interpreting students’ written responses on Initial-Revised-Final
(IRF) worksheet. The result from this supported the outcome of the test of mastery learning by
explaining how and why each group obtains their respective levels on each topic. Moreover, this
approach was utilized to determine the outcome of this study through analyzing the STAR observation
filled by the teacher observers.

Population and Sample of the Study

The respondents of this study were chosen from the 13 sections of Grade 7 students of Obando National
High School on the school year 2016 — 2017. Through the use of cluster sampling, the respondents of the
study were identified. The third quarter grades of the students in a section were matched to the other
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sections. Out of 13 sections, four sections; twenty (20) students in each section were chosen as the
sample of the study. These were sections Magnolia, Jasmin, Sunflower and Orchids.

The study was conducted from February 13 to March 28, 2017, covering a total of 24 sessions with an
hour per session, excluding the time used for the pre-test, post-test and answering Initial-Revised-Final
(IRF) worksheets. To attest that classes were held in relation to study, the mathematics coordinator and
an experienced mathematics teacher were invited to observe each class. They were given furnished
copies of lesson plans (see Appendix ), as guide on the onset of the lesson proper and observation
instruments during the implementation of this study.

Research Instruments
The researcher used the following instruments to collect the data needed for the study:

Test of Mastery Learning. The test of mastery learning (see Appendix B) used in this study were the pre-
test and post-test. They were teacher made test consisting of 60-item multiple choice type of questions
constructed by the researcher and subjected to item analysis. For the validity of the test, it was
administered to Grade 8-Aguinaldo of Obando National High School. This grade level was chosen since
the Grade seven students had no prior knowledge on the operation of polynomials yet before the
administration of the study. The difficulty index and item discrimination were computed and items with
negative values were discarded. Ten poor items were revised whereas the other poor items were
discarded. For the final form of the test, 40 questions were left that covers the operations on
polynomials (addition, subtraction, multiplication, and division) as reflected in the table of specification
(see Appendix C). The test was also presented to researcher’s thesis adviser, critic and three (3)
experienced secondary mathematics teachers of ONHS for face validation. It was used to determine if
there is a significant gain in the mastery learning of the students in each topic that was discussed using
the various modalities of math fact fluency.

Initial Answer — Revised Answer — Final Answer (IRF) Worksheet. To describe the level of mastery of the
topic discussed with the modalities of math fact fluency, the IRF worksheet (see Appendix D) was used.
This was done through answering the topical questions before, during and after the lesson. The
responses of the students in the IRF worksheet were described using the constructed criteria (see
Appendix E). It was developed by the researcher and presented to the adviser and critic for suggestions
and approval.

STAR Observation Technique. A Department of Education (DepEd) supervisory tool, Situation, Task,
Action, and Results (STAR) observation form, was used to narrate observers’ observation about the four
aspects of the teaching-learning process. The supervisory tool is composed of four parts: (1) Situation. It
focuses closely the context and teaching episode, (2) Task. It focuses closely the teacher’s actions in the
particular situation described, (3) Action. It used to describe the learners actions relative to the teacher’s
task, and (4) Results. It focuses and observes the end result or outcomes of the teacher’s task and the
learner’s action.
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Part I. The Mastery Learning of the Four Learning Groups Before the
Implementation of the Various Math Fact Fluency Modalities

In describing the mastery learning of the four learning groups before the implementation of the
treatment quantitatively, a pre-test was administered. It was used to predetermine the level of mastery
based on the mean results of the test. The K to 12 levels of proficiency was used as the basis for situating
each group’s level of mastery in the operations on polynomials. Table 1 shows the mastery learning of
the respondents before the application of the four teaching strategies based on pre-test results.

Table 1

Pre-test Mean Results of the Four Learning Groups before the Treatment

Various Modalities Pre-test Mean Level of Mastery

Contest-type (CT) 133 Beginning
Timed drill practice (TDP) 1255 Beginning
Taped problems (TP) 13 Beginning
Traditional Approach (TA) 1235 Beginning

The entries in Table 1 indicate the mean results and level of mastery of the four learning groups before
the experiment. As can be gleaned in the table, the mean results of the pre-test scores of the
respondents in contest-type were 13.3, timed drill practice was 12.55, the taped problem was 13 and
traditional approach was 12.35. It can be seen also that the respondents in the four learning groups
categorized in beginning level. It implies that the respondents have no prior knowledge about the
operations on polynomials. It was supported by the responses of the students in the IRF Worksheet,
Initial Portion, wherein students does not mention any of the required concepts in his/her explanations
and provides incorrect answers (see Appendix F for sample IRF responses).

Part Il. Significant Gain in the Mastery Learning Based on the Pre-test results of the learning groups

This section presents the comparison of the results of the four learning groups using Analysis of Variance
(ANOVA). From this, the researcher tested the hypothesis if there are significant differences in the
mastery learning of the four learning groups based on the pre-test result in Table 2.

Table 2

Summary of Significant Gain in the Mastery Learning Based on the Pre-test results of the four learning
groups
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s £
u“'_rCP: ° SS daf MS F stat P-value F critical Interpretation
Variation
Betw,
shvestt 140375 3 4679167 0.570401 0.636206 2724944
groups
Within .
i 62345 76 8.203289 Not Significant
groups
Total 6374875 79

Evidently, the results of the pre-test scores of the four learning groups have no significant difference
since the P-value of 0.636206 is greater than the set level of significance of 0.05 while the F computed
value of 0.570401 is less than the F critical value of 2.724944. This indicates that the mastery learning of
the four groups was at the same level of proficiency before being exposed to the modalities.

Part lll. The Mastery Learning of the Students Exposed to the Various Math Fact Fluency Modalities

Post-test was administered in describing the mastery learning of the students exposed to the various
modalities of using math fact fluency quantitatively. The results of the test predetermined the level of
mastery. The K to 12 levels of proficiency was used as the basis for situating each group’s level of
mastery in the operations on polynomials. These were supported by qualitative discussion of the
students’ responses on IRF worksheets. Table 3 shows mastery learning of the subjects exposed to the
four teaching strategies based on post-test results.

Table 3

Post-test Mean Results of the Students Exposed to the Four Modalities of Math Fact Fluency

Various Modalities Post-test Mean Level of Mastery
Contest-type (CT) 31.85 Approaching Proficiency
Timed Drill Practice (TDP) 30.60 Developing

Taped problems (IP) 28.15 Beginning,

Traditional Approach (TA) 2725 Beginning

The entries in Table 3 indicate the results of the post-test and the level of mastery of the four learning
groups after the experiment. As seen in the table, the mean results of the post-test scores of the
respondents in contest-type was 31.85, timed drill practice was 30.60, taped problems was 28.15 and
traditional approach was 27.25 reflect marginal difference. It can also be seen that the level of mastery
of the respondents were approaching proficiency and developing for contest-type and timed drill
practice respectively, while both beginning for taped problems and traditional approach.

This indicates that respondents exposed to the modalities improved their mastery learning. This claim is
supported by the result of their responses taken randomly on IRF worksheet when asked with the
following questions:

Question No. 1: What is the rule for adding polynomials?

CT: “In adding polynomials we should remember that we must add the same sign and copy its
sign but if there are different sign we should subtract it and copy the sign of a higher number.”



Lunday Research Journal

ISSN Print: 2984-8288
ISSN Online: 2984-8385

TDP: “To add polynomials, combine similar terms and get the sum of the terms with the same number
and letter.”

TP: “Align the polynomials, add if sign is same and subtract if it is not the same.”
TA: “Aline a similar terms then get the sum.”

Question No. 2: What is the sum of 3x? - 11x + 12 and 18x? + 20x — 100? How did you come up with the
answer?

CT: “21x2 + 9x — 88. | come up this answer because first | used to arranged them with their same
variable and proceed in the addition rule that the same sign we should add and copy its sign but we
should subtract it and copy the sign of the higher number if they have different signs.”

TDP: “21x2 + 9x — 88 | arranged them with their same variable then | add them and copy the sign of the
same variable.”

TP: “21x%+ 9x - 88 first | add the first term and subtract the second term and | subtract the 3rd term.”
TA: “21x%+ 9x - 88 aline the polynomials then add get the answer.”

Question No. 3: In subtracting polynomials, after changing the sign of the subtrahend, why do we
need to proceed to addition rule, since it is subtraction?

CT: “Because the rule of the subtraction of polynomials is adding the negative of the quantity.”

TDP: “Because that is the rule of subtracting polynomials. We have to changed first the sign of the
subtrahend and then proceed to addition.”

TP: “Because we change the sign so that we need to proceed to addition.”

TA: “Because we change the sign of the subtrahend then we need to change the operation to get the
correct answer.”

Question No. 4: In the question, “What is 12x3 - 5x2 + 3x + 4 less than 15x3 + 4x2 + 10x — 10, which is
the minuend and why?”

CT: “The minuend is 15x3+ 4x* + 10x — 10 because it is written after the word less than.”
TDP: “15x3+ 4x? + 10x - 10 because it is bigger than the other one.”

TP: “12x3 - 5x% + 3x + 4 is the minuend because it less than subtrahend.”

TA: “The minuend is 12x3 - 5x? + 3x + 4.”

Question No. 5: What is the most important property that you have to remember in multiplying
polynomials? Why?

CT: “The most important property in multiplying polynomials is the Distributive Property because in this
property we distribute the monomial to the other terms in polynomials.”

TDP: “The distributive property because it distributes when we multiplying three or more terms.”

TP: “The distributive property because it is needed in multiplying.”
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TA: “For me we must remember that in multiplying same sign it is always positive and multiplying
different sign is always negative.”

Question No. 6: If you multiply (2x + 3) and (x — 7) by FOIL method, do you see any similar terms?
What are they?

CT: “Yes | see similar terms they are the -14x and 3x because they have similar variables even they have
different signs.”

TDP: “There are similar terms -14x and 3x.”
TP: “Similar term are -14x and 4x.”
TA: “There are no similar terms.”

Question No. 7: What is the rule in dividing a polynomial by a monomial?

CT: “To divide polynomial by a monomial, simply divide each term of the polynomial by the given
divisor.”

TDP: “Simply divide each term of the polynomials by the given divisor.”
TP: “Divide term by the given divisor.”

TA: “Divide each term of the polynomial by the given divisor.”

Question No. 8: What is the cycle in long division?

CT: “The cycle in long division is checking the dividend and the divisor if it is in standard form. Setup the
long division symbol where the divisor is outside the division symbol and the dividend inside it. You may
now start the division, multiplication, subtraction and bring down cycle.”

TDP: “Setup the long division by writing symbol where divisor is outside and dividend inside. Start
dividing, multiplying, subtracting and bring down cycle. You can stop the cycle when the quotient has
reached the constant term.”

TP: “Check the dividend and the divisor if it is sign is standard form. Setup long division symbol.

TA: “Setup the long division then start to divide then multiply, subtraction and bring down cycle until
you get the answer.”

The responses above gave an indication of the subjects’ mastery of the operation on polynomials. It
shows that the respondent in contest-type mentioned some of the required concepts in his/her
explanation but provides complete and correct answers. It supports their mean scores of 31.85 at
approaching proficiency level. While the respondent in timed drill practice group mentioned only a few
of the required concepts in their explanation and provides incomplete answers they were at the
developing level. And although the respondents in taped problem group and traditional approach group
were still at the beginning level, they were still able to give some correct answers. Sample answered IRF
Worksheets were also presented (see Appendix F).
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Part IV. Significant Gain in the Mastery Learning of the Students Based on the
Post-test results in the four strategies of teaching

This section presented the comparison of the results of the four learning groups using Analysis of
Variance (ANOVA). From this, the researcher tested the hypothesis of there is a significant difference in
the mastery learning of the students in the four learning groups exposed to the four approaches to
teaching based on the post-test result.

Table 4

Summary of Significant Gain in the Mastery Learning of the Students Based on the Post-test results in the
four strategies of teaching

Source of Variation S5 df  MS F stat P-value F critical Interpretation
Between groups 272.2375 3 90.74583 4.770645 0.004229 2724944

Within groups 1445.65 76 19.02171 Significant
Total 1717.888 79

The table from the previous page shows that the post-test scores of the four learning groups differ
significantly since the P-value of 0.004229 is less than the set level of significance of 0.05 while the F
computed value of 4.770645 is greater than the F critical value of 2.724944. This indicates that the
various modalities are effective in improving students’ mastery learning in mathematics specifically in
the operations on polynomials. This result supported the Cognitive Load Theory wherein modalities
lessen the cognitive load of the working memory and helps the students master certain facts.

Since that the P-value corresponding to the F-statistic of one-way ANOVA is lower than 0.05, it
suggested that two or more modalities are significantly different. To further identify which of the pairs of
modalities are significantly different from each other, Tukey Post-Hoc Test was used. It is a multiple
comparison test to determine the individual means which are significantly different from a set of means.
Table 5 shows the Tukey Post-Hoc test results between the four modalities of math fact fluency.

Table 5

Tukey Post-Hoc Test Results between the Various Math Fact Fluency Modalities

Mean Difference

(I)Modality (J)Modality (L) Q-stat p-value Interpretation
Contest-Type Timed Drill 1.25 1.2817 0.7771749 Not Significant
Contest-Type IT“PE"‘ Frob: 37 3.7940 0.0435060 Significant

- ems
ContestType Sre el 16 47168 0.0070819 Significant
g pproach
Timed Drill PEEE g 2512 0.2928009 Not Significant
Timed Drill Traditional 335 3.4351 0.0808507 Not Significant
Approach
Taped Problems  poconal 09 0.9229 0.8999947 Not Significant
pproach
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As can be seen in the table, from the four modalities, six pairs were tested to determine which of the
modalities exhibits statistically significant difference. The pairs between contest-type and timed drill
practice, timed drill and taped problems, timed drill and traditional approach, and taped problems with
traditional approach shows no significant difference since the computed p-value of 0.7771749,
0.2928009, 0.0803507 and 0.8999947 respectively, is greater than 0.05 level of significance. On the
other hand, contest-type and taped problem have a p-value of 0.0435060 and contest-type and
traditional approach has a p-value of 0.0070819 show a significant difference on the mastery learning of
the students in mathematics since the computed p-value is less than the level of significance.

Clearly, the contest-type group has the most improved mastery learning in mathematics among the
other modalities. Moreover, it can be concluded that it is the most effective modality of math fact
fluency in improving students’ mastery learning in mathematics.

Part V. Significant Gain in the Mastery Learning of the Learning Groups Exposed to the Modalities
before and after the Implementation of the Treatment

This section presents and analyses the performance of the students exposed to contest-type, timed drill
practice, taped problems and traditional approach. The performance of the four groups was measured
and compared using t-test for correlated means at 0.05 level of significance.

Table 6 on the following page shows the t-test results between the pre-test and post-test of the group
exposed to contest-type, timed drill practice, taped problems and traditional approach to teaching. From
these data, the researcher determined whether the students have acquired learning in the operations of
polynomials after the four modalities were employed independently.

Table 6

Summary of Significant Gain in the Mastery Learning of the Learning Groups Exposed to the Modalities
before and after the Implementation of the Treatment

Mean

Group Mean Difference .

n Pre-test Post-test t-value Interpretation
Contest-type 20 133 3185 1855 2044 Significant
Timed Drill Practice

20 1255 306 18.05 18.89 Significant
Taped Problems

20 13 28.15 1515 13.60 Significant
Traditional Method

20 1235 2725 14.90 13.07 Significant

t-critical = 2.093, df = 19

As can be seen in the table, contest-type group gain a mean difference of 18.55 and through further
computation made using t-test; it revealed the computed t-value of 20.44. This indicates that there is a
considerable gain in the mastery of the respondents under this modality. These findings contradict the
statement of Olitsky as cited in Jones (2015) that a competitive classroom hinders education for students.
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Table 6 above showed that respondents exposed to contest-type modality gained the highest mean
difference among the four groups. Thus, explains that students learned and mastered the operations on
polynomials in spite of the opportunity to fail in each set of competition.

On the other hand, the results of the respondents exposed to timed drill practice signified that the
respondents performed well in the post-test and registered a positive improvement in reference to their
previous test. This means that there is enough evidence that the use of timed drill practice improved the
mastery learning of the students. The findings confirm with the study of Coding, Burns & Lukito (2011)
that interventions that contain the components of practice with modeling and drill result produced the
largest treatment effects.

Moreover, respondents exposed to the taped problem and traditional approach also showed
improvement in the pre-test and post-test mean result. With a mean difference of 15.15 and 14.90 for
taped problem and traditional approach respectively, considerable evidence showed that the
respondents registered significant gains in the mean results of the test of understanding. The result
corresponds to the study of Aspiranti et al., (2011) that although the taped problem was effective for
most students, the procedure of taped problem was clearly not effective to some students. But, the use
of this modality contributes to the growing evidence base for taped interventions for initial acquisition of
math facts. While for the traditional approach, the result attributed that traditional approach is time-
tested and can be reliable to improve that mastery learning of the students.

Generally speaking, result shows significant difference between the pre-test and post-test of the four
groups since the computed t-values such as 20.44 for contest-type, 18.89 for timed drill practice, 13.60
for taped problems and 13.07 for traditional approach are greater than the t-critical value of 2.903 aside
from that the P-values are less than 0.05 level of significance. There is an increase in mastery learning
from the pre-test and post-test intervention. This implies that the various modalities of math fact fluency
had effect on the improvement of students’ mastery learning in mathematics.

Part VI. Improvement in the mastery learning of the students in each group with the use of modalities
as perceived by the teacher-observers

Performance of each group showed improvement through the quantitative results gathered in the study.
Aside from that, teacher-observers perceived greater improvement not just in their cognitive ability but
also in their personality as well. This was shown in the comments of the observers in each learning group.

Contest-type
Observer 1: Students were motivated since a game was incorporated in the class discussion.

Observer 2: Integrating contest-type makes the students participate in the discussion and was very lively
during the group contest.

Timed drill practice

Observer 1: In timed drill practice, the willingness of the students to answer was boosted on the allotted
period of time given to them.

Observer 2: Students’ interest was sustained throughout the period.
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Taped problem

Observer 1: The taped problem is a new activity for the students. It helps them to be attentive and
encourage beating the taped.

Observer 2: Active participation of the students was observed.
Traditional approach

Observer 1: Learners were able to understand the lesson and most of the learners actively participated
in the class.

Observer 2: The students were able to explain their works showing that they understand the lesson.

The results of the STAR observation (see Appendix H) showed that students were able to understand the
lesson through the use of the modalities. Active participation of the students demonstrated an
outstanding improvement in their performance. Aside from that, students developed the willingness to
learn and be motivated to study mathematics. Moreover, they were attentive and interested to listen.

The skills and attitude attained by the students proved that they improve their mastery learning in
mathematics.

Conclusion
In light of statistical analysis and findings of the study, the following conclusions were drawn:

1. There are no significant differences in the pre-test results of the learning groups since the mastery
learning of the students were at the same level of proficiency, they have no prior knowledge before
being exposed to the modalities.

2. There are significant differences in the mastery learning of the students in the four strategies of
teaching based on the post-test results. This indicates that among the various modalities the contest-
type is the most effective in improving students’ mastery learning in mathematics.

3. The mastery learning of the students exposed to the modalities may be described using the results of
their pre-test and post-test. From the beginning level of mastery learning in the pre-test, the students
achieved the approaching proficiency and developing level in the post-test.

4. There are significant differences between the pre-test and post-test results of the learning groups. This
proves that either of the various modalities employed; there will be a significant improvement in the
mastery learning of the students.

Recommendations

From the findings and conclusions derived from the study, the following recommendations are offered
for consideration:
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1. The various modalities of math fact fluency may use in teaching operations on polynomials as well as
other topics involving the four fundamental operations.

2.Since some students experience difficulties in the modalities assigned to them, it is highly
recommended to use combinations of modalities in teaching operations so that students can choose
which modality could help them and which they find easy to use depending on their interest and mental
ability.

3. Mathematics teachers should be encouraged to use modalities in teaching operations involving math
facts.

4. Concerned stakeholders in mathematics education may provide trainings for the teachers in which the
use of modalities of math fact fluency is facilitated.

5. Further study that will analyze math fact fluency modalities on students’ mastery learning should be
conducted. In addition, future researchers are encouraged to use other modalities that may help
students further deepen their understanding on mathematics subject and make them fluent in math
facts.
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