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Abstract

DRILL-GUIDED INSTRUCTION STRATEGY (DGIS) TOWARDS
NUMERACY PROFICIENCY

MELISSA T. SINGLATAN

Cebu Technological University - Barili Campus

This study increases the numerical proficiency of the Grade 7 learners of the
three (small, medium, large) secondary schools in the Municipality of Pinamungajan,
Cebu during the school year 2019-2020 as basis for a proposed teaching strategy as
intervention learning exercises. The study used the experimental method of research
and questionnaire as the main tool of gathering data and focus on data gathered in
Grade 7 Mathematics class among the three schools. The researcher analyzed the effect
of various activities using various worksheets/learning exercises on negative and
positive numbers on addition, subtraction, multiplication and division of integers for
their drills and discussion of different rules and properties of the four operations of
integers by the 1,175 learners composed of the Grade 7 learners of the three Public
Secondary Schools of the Municipality of Pinamungajan , Cebu. The results assessed
students’ conceptual understanding, procedural skills and perception. These activities
led to a greater increase in students’ performance and conceptual understanding on
integers. Results were compared using the same assessment tool, Pre-Post Tests.
Student surveys also were conducted. The combination of these data sets suggests that
the students’ conceptual understanding and procedural skills are enhanced when
activity-based teaching is used. Implement learning guide activities using various
worksheets/learning exercises for mastery of the competency purposes. It is
recommended that the proposed intervention plan, the Drill Guided Instruction Strategy
(DGIS) for Grade 7 learners be adopted.

Keywords: Conceptual Understanding, Instructional Intervention, Integers, Integers
operations, Positive and Negative Numbers
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THE PROBLEM AND ITS RESEARCH DESIGN

INTRODUCTION

Rationale of the Study:

Grade 7 learners encounter negative numbers for the first time as they are used
to working with positive whole numbers in their schooling career prior to their entry to
the grade. Consequently, they find it difficult to understand integers as numbers and
moreover operations with integers. The difficulty may arise from the incorrect methods
of teaching integers, learners’ errors when working with integers or the language of
learning and teaching used. One such teaching method is the emphasis on memorization
as a learning technique. The researcher’s assumption is that teachers do not normally
allow learners to recognize integers, compare integers, and order integers in a
meaningful way; thus, leading to difficulties in learning experience with integers. One of
the ways integers are being taught is for example; to teach addition and subtraction
separately. Teachers often take the shortest route in solving the problem of equipping
learners with the necessary skills of dealing with integers by substituting their teaching

of integer operations with teaching learners to memorize the rules involved.

Using one method of teaching such as chalk and talk, the dominant method most
teachers use, is considered a contributing factor to learners’ poor performance in
mathematics. When the chalk and talk teaching strategy is constantly used, insufficient
planning occurs. Also, unclear goals of what learner should understand at the end of
mathematics lessons are always ignored. Ultimately, the practice leads to learners

receiving no conceptual or procedural understanding of the mathematical concepts.

Students are shown to solve problems with no meaning of content or
understanding. It has been revealed that students possess only a moderate level of
procedural knowledge and a much lower level of conceptual knowledge of mathematics.
Stigler and Hiebert believe that this reflects the cultural activity of American

mathematics teaching. They have indicated that students spend the majority of their
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time acquiring isolated skills through repeated practice, have a little time to practice
problem solving procedures ,and are required to learn operation of integers through

drill - guided instruction strategy (DGIS) learning exercises.

Mathematics teacher’s insecurity or limited conceptual knowledge and use of
teaching strategies rarely allows for the use of non-traditional teaching methods in the
mathematics classroom ( Gresham,2007). These non- traditional method include
playing games, small group and individualized instruction, cooperative group work, use

of manipulative, students discussions and explanations and justification of their work.

State mandated testing can play a role in the type of instruction used in the
classroom. The NO CHILD LEFT BEHIND ACT (NCLB) created by President Bush has
increased the pressure on standardized testing scores. With a goal to close the
achievement gap in the Philippines, NCLB has begun depriving students of meaningful
educational experiences. Increased pressure of testing trickles down the line of
hierarchy and ultimately falls on the teachers and students. Since teachers are held
accountable for their learners’ scores, McReynolds (2007) claimed schools are
narrowing their curriculum in order to focus more on what is tested. Therefore some
teachers are teaching to the test rather than using more non - traditional method of

instruction.

On the other hand, DepEd order No. 8, series of 2015 encourages teachers to
conduct remediation when learners are already experiencing difficulties in a subject as
manifested by low ratings in any learning area. Integers need mastery in all operations
for the learners applies to any competencies in grade 7, finally the researcher proposes
this Drill-Guided Instruction Strategy to master operations of integers for grade 7

learners to prepare them in any competencies in mathematics.

As Mathematics teacher, the researcher hopes to aid the learners’ more
competitive and skillful on operations of integers and become more prepared to
countenance any mathematics competencies in Junior High School. At the same time,
the study will increase the learners’ aspirations to pursue in senior high school and

tertiary level with higher mathematics.
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SIGNIFICANCE OF THE STUDY

The following individuals will be benefited by the study:

According to Edward Thorndike (18 November 2018) who developed the three
laws of learning: readiness, exercise and effect. He set also the law of effect which means
that any behavior that is followed by pleasant consequences is likely to be repeated, and
any behavior followed by unpleasant consequences is likely to be avoided.
Connectionism is the philosophy of Edward Thorndike, (August 18, 2014) which says
that learning is the product between stimulus and response and the law of readiness,

which says that when a person is prepared to learn, a stronger S-R bond is formed.

The Students. The grade 7 learners of Pinamungajan Night National High School,
Anopog National High School and Pinamungajan National High school are beneficiaries
of the study for they would be guided in understanding the competencies through
application of mastered knowledge in the intervention plan implemented the Drill-

Guided Instruction (DGI) Strategy on operation of integers.

The Teachers. The results of this study serve as an eye opener for the
mathematics teachers and teachers who are handling mathematics subject and the
future researchers in making sure that the grade 7 students will be ready for the
competencies introduced from time to time and difficulties lessen while interest, skills
and competence would developed and (NLLB) or no learners left behind will be
realized. The findings of this research will offer them objective as basis in mastery of
operation of integers that will enhance the grade 7 students knowledge and skills and

applies in any competencies tackled / introduced in the class.

Administrators. They will promote the students need to understand the
mathematical concepts presented to them in order to have the ability to build concepts.
Since teaching through isolated skills may not be the best method for students to
conceptually understand mathematics and memorization of facts without
understanding underlying concepts makes it increasing difficult for students to acquire

new mathematical skills
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Researcher. She believes that students need to be given the opportunity to touch,
manipulate, and construct their own meaning and understanding. This can be achieved
through the use of manipulative materials specifically within mathematics unit on
multi-digit addition, subtraction, multiplication and division of integers for Grade 7
learners not only for Pinamungajan National High School but also in other junior high

schools.

Future researchers. This study serves as the start for further or another study.

RESEARCH METHODOLOGY

Design

This study will utilize the experimental research of an intervention plan, the
Drill- Guided Instruction Strategy (DGIS) to visualize the mastery of operation of
integers by the Grade 7 learners and to investigate the factors of the learners difficulties
when Mathematics 7 competencies introduced and provided the learners better

understanding and developed skills interest for better perspectives of the learners.

Flow of the study

This research is done by utilizing an intervention plan, the Drill-Guided
Instruction Strategy (DGIS) to develop skills for mastery of operation of integers and
apply in any competencies in mathematics. The input of this research includes the drill
method in teaching integers. The process involves distribution of transmittal letters,
pretesting, implementation of the drill guide, post testing analysis of data and
interpretation of results. The output will consider the development of a learning guide

exercises.

Respondents

The study was conducted in Grade 7 learners from 1 section of Pinamungajn
Night National High School consist of 47 learners , 3 sections from Anopog National

High School with a total of 136 students and 18 sections of Pinamungajan National High

‘ \ /°
V‘ Visnav www.visnav.in Page | 4


http://www.visnav.in/
https://visnav.in/

International Journal of Applied Chemical and Biological Sciences
THESIS

The Problem and its Research Design | Chapter 1

School having a total population of 992 and the total number of learners from 3
secondary schools of the Municipality of Pinamungajan Cebu which is categorized as
small, medium, and large schools is 1,175 and 30% serves as sample of this

experimental study.

The Grade 7 learners are at the lowest level in junior high school and expected
that they have already mastered the operation of integers that are needed in any

competencies in Mathematics 7 and even in higher level.

The research aims that the learners through drill-guided instruction strategy
(DGIS) could help the Grade 7 learners of Pinamungajan National High School in

mastery of operation of integers that is used or apply in any mathematics competencies.

Table 1. Distribution of Respondents
School - Population | Sample | Percentage
1. Pinamungajan Night National High
47 14 309
School (Small) %
2. Anopog Natio.nal High School 136 41 30%
(Medium)
3. Pinamungajan National High School 992 298 30%
(Large)
TOTAL 1,175 353 30%

Instrument

The researcher uses the following instrument for the study; a worksheet on
operation of integers serves as pre- test/ drill, then intervention lesson on giving rules /

instruction on operation of integers then post- test.

There are two standardized questionnaires that are used in the mastery of
operation of integers, the drill method and drill-guided instruction strategy. As state

mandated testing can play a role in the type of instruction used in the classroom. The

No Child Left Behind Act (NLBC) created by President Bush has increased the

pressure on standardized testing scores.
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The questionnaire was developed to determine the Grade 7 learners’ mastery on
operation of integers on their level of intelligence. The questionnaire will consist of 40
questions that examine four operations of integers namely: Addition, Subtraction,

Multiplication and Division of integers.

This study also considered the Grade 7 learners insight on helping themselves
and other learners in junior high school. a forty item questionnaire will be
administered to Grade 7 learners at 18 sections on the school. Learners will able to rate
the importance of operation of integers mastery in Grade 7 mathematics competencies

to improve numeracy rate.

Data Gathering Procedure

The researcher asked permission from the School Principal of Pinamungajan
National Night National High school, Anopog National High School, Pinamungajan
National High School, Pinamungajan District 2 Supervisor and the Schools Division
Superintendent of Cebu province through a letter to allow the researcher to gather data
of all grade 7 learners of the 18 sections of Pinamungajan National High School,
Pandacan, Pinamungajan, Cebu, 3 sections from Anopog National High School, Anopog,
Pinamungajan, Cebu and 1 section from Pinamungajan Night National High School,

Pandacan, Pinamungajan, Cebu.

In the conduct of the data gathering of the study, the researcher also asked
permission from the school principal and assistant school principal/school heads and
with the help of the guidance designates coordinator, advisers and teachers, the

administration of data gathering to the learners.

The learners were given worksheet on four operations of integers for their pre-
test and another set of worksheets for their post-test. The researcher gave the said test
for basic information needed for the study. The learners answered the worksheets. The

researcher collected the raw responses for tabulation, collation and interpretation.

The purpose of data gathering of the learners is for the researcher to propose

effective teaching strategy on mastery of integers that could be easily learned and
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applied to grade 7 mathematics competencies of Pinamungajan National High School,

Pandacan, Pinamungajan, Cebu.

STATISTICAL TREATMENT

1. T-testis used in order to identify the significant difference between the pre-test
and post-test performance of the learners.
2. In order to identify the extent of the implementation of the Drill- Guided Instruction

Strategy (DGIS) weighted mean is employed.
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REVIEW OF RELATED LITERATURE AND STUDIES

RELATED LITERATURE

This chapter reviews work on the teaching and learning of integers from other
researchers. It discusses on difficulties which learners experience with integers,
research findings related to the used of drill method through worksheets or activity
sheets and gives explanation of rules or instruction on the four operation of integers in

teaching competencies in mathematics 7.

Stephan & Akylz’s, 2012; studied the history and development of integers by
earlier mathematicians and declare that students have similar difficulties, such as
conceptualizing numbers less than zero, creating negative numbers as mathematical
objects and formalizing for integer arithmetic, particularly the meaning for the opposite

of a negative number being a positive number.

Many research have interviewed, surveyed and conducted teaching experiments
with learners (Steffe & Thompson,2000) as a way to document students conceptions of
integers (Bofferding, 2010) and (Gallardo, 2002 Vlassis, 2004, 2008) Learners find it
easy to subtract 5 from 7 as this can be modeled by the instance having 7 oranges and
taking away 5 oranges. The answer is 2 oranges left. The difficulty arises when they
have to subtract 7 from 5 as 5 - 7. Learners struggle with the problem of 5 - 7 and alter
the problem to the usual one of 7 - 5 when trying to solve 5 - 7. Ryan and Williams
(2007, p.24) state the following about integers and the four operation of integers,

addition, subtraction, multiplication and division.

The integer is very commonly conceived of as a combination of the signs and
number. They further State that the minus is understood to mean smaller numbers than
the plus, so -1, -2, and -3 come before +1, +2, +3, possibly in the order giving 0, -1, -2, -
3.+1, +2, +3 or maybe -1, -2, -3, 0, +1, +2, +3 . The computations learners makle with
these integers typically involve first combining the number and second manipulating

the signs thus -2 + 8 =10 and +5 - -8 = 5.Vlassis
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The procedures are typically articulated as in 1 added the 2 and the 8 to get 10,
then the signs are minus and plus .....-10.There may be very little by way of justification

of these procedures it is just so.

According to Reid (undated) cited in Balbuena & Buayan (2015, p. 15), four of
the more confusing operations in integer mathematics are: (1) adding a positive integer
and a negative integer (2) adding two negative integers (3) subtracting a negative
integer from a negative integer and (4) subtracting a negative a negative integer from a
positive integer. Reid further states that these difficulties were also observed by the
researchers in their own classrooms Vlassis (2008) argues that the negative sign can
take all atleast three meanings in mathematics: Unary, binary, symmetric functions.
Unary operations identifies the quantity as a negative, in other words, the sign is
“attached to the number “(Vlassis, 2008, p. 561), as in negative 10 or -10. A second
function of a negative sign and the most common way interpreted by elementary
students (Bofferding, 2010), is binary. A negative sign functions as a binary operator
when students interpret it as an action such as taking away, completing (as in how
much more is needed to have 25, if you have 10) and the difference between numbers
(Gallardo & Rojano, 1994). The third way to interpret a negative sign is as a symmetric
function, where the symbol signify the operation of taking the opposite of -10. The
above uses of subtraction as described by Gallardo and Rojano (1994) mean taking
away, completing and the difference between two numbers. The three uses of

subtraction will be described in terms of two numbers, 5 and 7.
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PRESENTATION, DATA ANALYSIS AND INTERPRETATION

This chapter deals with the presentation, data analysis, and interpretation. It
answers the corresponding problems raised in this study. The findings were presented

in tabular form.

Part 1 of this study shows the academic achievement of the junior high school
students in Grade 7 Mathematics in the four operations of integers without using the

Drill-Guided Instruction Strategy.

Part 2 shows the academic achievement of the junior high school students in
grade 7 Mathematics in the four operations of integers using the Drill Guided

Instruction Strategy.

Information Related To Grade 7 Learners

Many students enter high school level with severe gaps in their concepts and
skills in mathematics. One of these is basic foundational knowledge and skills in
integers, a necessary pre- requisite skill to solve equations. Performing operations on
integers involves signs of required operation. This makes students get confused and
struggle when ask to perform operations on integers (Mufiuz 2010). It is especially
difficult when students are taught to follow rules and procedures in a very abstract
manner without going through models and constant practice for mastery and

conceptual understanding.

In the beginning, Grade 7 learners have encountered difficulties and confusion of
positive and negative numbers specifically in four basic operations. Some of these are
lack of basic knowledge, comprehension and constant practice for mastery, since they
have already in their mind that mathematics is difficult but as a mathematics teachers
who always encourage the learners that mathematics is the easiest subject, one never
requires to memorize 1 paragraph. Students only have letters for variable and numbers,
what is needed is to master the processes. Since many of the Grade 7 learners have not
mastered yet the four operations of integers it seems like impossible for them to

understand the other mathematics competencies in junior high school learners.
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Table 2. Academic Achievement Of The Junior High School Students In Grade 7
Mathematics In The Four Operations Of Integers Without Using The Drill -
Guided Instruction Strategy

Equivalent Grade Verbal Description Frequency | Percentage
90-100 Outstanding 12 03.40
85-89 Very Satisfactory 20 05.67
80 - 84 Satisfactory 38 10.76
75-79 Fairly Satisfactory 19 05.38

74 and Below Did Not Meet Expectations 264 74.79
TOTAL 353 100.00

The study will help the grade 7 learners for them to be ready in the next grade level

mathematics competencies.

Table 2 discovers the academic achievement in mathematics of Grade 7 learners
without using the drill guided instruction as an intervention plan. There are 12 or 03.40
percent of the learners who are outstanding in between 90-100 equivalent grade, 20 or
05.67 percent are very satisfactory for an equivalent grade of 85-90, 38 or 10.76
percent of the learners are satisfactory having an equivalent grade between 80-84, 19
or 05.38 are fairly satisfactory belong to 75-80 equivalent grade and 264 or 74.79

percent who did not meet expectations and an equivalent grade is 74 and below.

Table 3 shows the academic achievement of the junior high school in Grade 7
mathematics in the four operations of integers using the Drill Guided Instruction
Strategy (DGIS) 136 or 38.53 percent of the grade 7 learners are outstanding having an
equivalent grade between 90-100, 38 or 10.76 percent are classified as very satisfactory
between 85-89 equivalent grade, 71 or 20.11 percent are satisfactory for an equivalent
grade of 80-84, 108 or 30.59 percent are fairly satisfactory between 75-79 equivalent
grade and zero among 353 learners as sample who did not meet expectations the
expectations or no one get a grade of 74 and below after the application of an

intervention plan.
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Table 3. Academic Achievement Of The Junior High School Students In Grade 7
Mathematics In The Four Operations Of Integers Using The Drill - Guided
Instruction Strategy

Equivalent Grade Verbal Description Frequency | Percentage
90-100 Outstanding 136 38.53
85-89 Very Satisfactory 38 10.76
80 - 84 Satisfactory 71 20.11
75-79 Fairly Satisfactory 108 30.59

74 and Below Did Not Meet Expectations 0 00.00
TOTAL 353 100.00

Table 4 shows that the probability of null hypothesis will be rejected and alternative
hypothesis to be accepted since P - value is less than 0.0025, we reject null hypothesis
and accept alternative hypothesis. There is a significant difference between the Grade 7
Mathematics achievement of the junior high school students from without and with the
intervention plan the use of Drill Guided Instruction Strategy (DGIS), based on the
computed t - value which is -44 meaning the difference of the mean scores of the
students is 44, the mean scores without the intervention is lesser compare to the scores
with intervention applied which is higher or the scores increases with 44 points after

the application of the said intervention.

Perception of the acceptability of Drill Guided Instruction Strategy (DGIS)

Table 4. Difference Between The Grade 7 Mathematics Achievement
Of The Junior High School Students With And Without Using Drill-Guided
Instruction Strategy

Variable Computed P - value | Decision Verbal .
t - value Interpretation
Without
Using Drill-Guided
Instruction Strategy _ Significant
Using Drill-Guided - 44.632 0.000 Reject Ho Difference
Instruction Strategy
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Table 5. Extent Of The Acceptability Of Drill- Guided Instruction Strategy
As Perceived By The Students
Weighted Verbal
Statements Mean Interpretation
1. Drill- Guided Instruction Strategy helps me
understand well the four fundamental 3.96 Strongly Agree
operations involving integers.
2. Drill- Guided Instruction Strategy makes me
solve problems in Mathematics easier. 3.93 Strongly Agree
3. Four Operation of integers are easier to
master through application of Drill-Guided 3.98 Strongly Agree
Instruction Strategy.
4. Constantly applying Drill-Guided Instruction
Strategy produce best numeracy rating. 3.96 Strongly Agree
5. Knowledge through Drill-Guided Instruction
Strateggy is usegful to Grade 7 learners. 3.97 Strongly Agree
6. Drill-Guided Instruction Strategy if applied in
operation of integers helps me derive answers 3.91 Strongly Agree
in any Mathematics competencies.
7. Difficulties in four operation of integers
skills/knowledge lessen through Drill-Guided 3.95 Strongly Agree
Instruction Strategy implementation.
8. Drill- Guided Instruction Strategy helps me
master the four operation of Mathematics 3.96 Strongly Agree
involving integers.
9. Implementation of Drill-Guided Instruction
Strategy applied in Mathematics 3.94 Strongly Agree
competencies makes me love the subject.
10. Numeracy rating increases through constant
practice and understanding the
rules/instruction of Drill-Guided tcfynstruction 3.89 Strongly Agree
Strategy.
Overall Weighted Mean 3.95 Strongly
Agree

This section provides the extent of the acceptability of Drill Guided Instruction Strategy

as perceived by the Grade 7 learners. Table 5 provides the data.

Table 5 displays the extent of the acceptability of Drill Guided Instruction Strategy

(DGIS) as perceived by the students. Drill Guided Instruction Strategy helps the

learners understand well the four fundamental operations involving integers, Drill

Guided Instruction Strategy makes the students solve problems in mathematics easier,
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Table 6. Challenges And Barriers In The Utilization Of Drill - Guided
Instruction Strategy
. WEIGHTED
Challenges and Barriers MEAN RANK
1. Supports from the Administrations 2.11 5th
2. Time Management 2.00 6th
3. Interest of the co-teachers to assist in the 278 4th
implementation of the Drill-Guided Instructions ’
4. Lack of parents’ supports 3.89 1st
5. Poor learners’ collaboration 3.83 2nd
6. Poor facilities 3.78 3rd

four operations of integers are easier to master through the application of Drill Guided
Instruction Strategy, constantly applying Drill Guided Instruction Strategy produce best
numeracy rating, knowledge through Drill guided Instruction Strategy is useful to Grade
7 learners, Drill guided instruction Strategy if applied in operations of integers helps the
learners derive answers in any Mathematics competencies, difficulties in four
operations of integers skills and knowledge lessen through Drill Guided Instruction
Strategy implementation, Drill Guided Instruction Strategy helps me master the four
operation of Mathematics involving integers, implementation of Drill Guided Instruction
Strategy applied in Mathematics competencies makes the learners love the subject and
numeracy rating increases through constant practice and understanding the
rules/instruction using the Drill Guided Instruction Strategy and gained a weighted
mean of 3.96, 3.93, 3.98, 3.96, 3.97, 3.91, 3.95, 3.96, 3.94, 3.89 and 3.89 respectively. The
overall weighted mean is 3.95. These were help the learners mastery of four operations

of integers and other mathematics competencies to increase the numeracy rating.

Table 6 presents the challenges and barriers in the utilization of Drill Guided
Instruction strategy (DGIS), 15t rank is lack of parents support having a weighted mean
of 3.89, 2nd is poor learners’ collaboration has a weighted mean of 3.83, 34 is poor
facilities having 3.78 as weighted mean, 4t and 2.78 as weighted mean in the interest of
the co-teachers to assist in the implementation of the Drill Guided Instruction
Strategy,5th supports from the administrators has a weighted mean of 2.11 and 6t is

time management with only 2.00 as weighted mean.
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Summary, Findings, Conclusion and Recommendation

SUMMARY

This chapter sums up the entire study. It includes the findings of the study,
conclusions that are drawn and recommendations. Cebu Province Division during

school year 2019-2020.

FINDINGS
The important findings in the study are:

Most of the Grade 7 learners did not meet the expectations 264 or 74.79 percent

got the equivalent grade 74 and below without using the intervention.

With the application of the intervention majority of the Grade 7 learners that is
136 or 38.53 percent are outstanding between 90-100 equivalent grade and no one of
the learners who did not meet the expectations. As of the learners’ achievement of
Grade 7, mathematics with and without using the intervention, the null hypothesis is
rejected and alternative hypothesis is accepted and there is a significant difference,

mean scores of the learners’ increases with 44 from without to, with intervention.

With regards to the learners perception on the extent of the acceptability of the

intervention has an average of 3.95 is strongly agree.

As for the challenges and barriers in the utilization of the intervention, lack of

parents’ support rank first or 3.89 weighted mean.

CONCLUSION

Based on the application of the intervention the Drill Guided Instruction Strategy

(DGIS) as seen in the result of the Pre and Post test, the Grade 7 learners therefore must
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have an improvement in the development in their performance, scores increases from
too intervention.

An intervention the Drill Guided Instruction Strategy (DGIS) must be
implemented to increase the Grade 7 mastery on four operations of integers, apply in
any mathematics competencies in higher level to increase numeracy rating and higher

MPS or Mean Score Percentage especially in the National Achievement Test (NAT).

RECOMMENDATION

It is recommended that the Drill Guided Instruction Strategy (DGIS), an intervention

plan be adopted.
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