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ABSTRACT

This study attempted to establish the relationship among the performances of
secondary school administrators, of secondary school teachers, and of fourth year
students in the NSAT- based achievement test in selected national high schools in the
Division of Samar during the school year 1995-1996. On the correlation between the
PASKO ratings of secondary school administrators and the average ratings of the
students in the achievement test in every school, the results were the following: Pearson
r+ 0.66 resulted when the official PASKO ratings of secondary school heads and the
students average ratings in the achievement test were tested for their correlation, which
indicated a substantial but not significant correlation. Pearson r + 0.17 resulted when
the combined performance ratings of the secondary school administrators and students
average ratings in the achievement test were tested for their correlation, which
indicated a low, insignificant correlation. There was no significant correlation between
the performance of the secondary school administrators and the average ratings of the
students in the NSAT- based achievement test in every school. But two sets of variables
resulted in substantial correlation between the performances of school administrators
and students, although their actual relationship was not direct, because the teachers
were directly in charge of the students. The official PASKO ratings of high school
administrators and the official PAST ratings of high school teachers under them were

deliberately increased compared to the perception and actual experiences of teacher-

raters and students-raters respectively; and these facts were also reflected in the actual,

very low ratings of the students in the NSAT-based achievement test.
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Chapter 1
The Prablem: Its Background

itrodu

Everyone has the right to quality education. So every
nation must provide quality education for its citizens.
The kind of education that is needed today must prepare
people to cope with rapid social change. It must provide
them with appropriate skills, positive values that will lead
to preductive and meaningful lives as responsible citizens
of any nation (Agquino, 19906: 3).

In connection with this, former President Aquino issued
Proclamation No. 480 which declared the period 19290 - 1999
as the "Decade of Education for All" in keeping with the
provigion in the 1987 Philippine Constitution which provides
that the state shall protect ahd promote the right of all
c¢itizens to quality education at all levels,

The Edugcational Commissidn of 1990 wag created to
survey the state of our educational system. The result of
the survey cepnducted pointed toward improving our
educational systen. It identified oné major problem of
education in the Philippines today and that is atteining
duality eddcation in general and the classroom ins#ruction
in particular.

Furthermore, the concern for quality education was not



the sole dream of Rresident Cotazon C. Aguing because
President Figel V. Ramos also joined the worldwide movement
for YEducation for AlL1l" by launching the program Education
2000, one of the stratégic plans of the Philippine
government  toward achieving the (goal.

Educational institutions are mandated to deliver
adequate, relevant and effective education in Science,
Mathematics and Technology to cope with the changes brought
about by the rapid development of society.

In the United States, Coronel (1993: 1) pointed out,
there was 3 sénse of urgency inh their desire for changes.
As a mather of fact, three documeénts came out in 1989 and
1990 which embodied the new vision fo# mathematics that the
Americans thought they would neéd to sustain their position
in the international scene. These documents are "“Everybody
Counts", Ycurriculuh, and Evaluation Standards for School
Mathematics™ and "Professional Standard for  Teaching
Mathematics®.

The Philippine BEducational System has instituted some
reforms Ffor new goals will necessitate changes in the
teaching stylés, techniques and strategies in teaching the
different subjects. In mathematice education, Coronel
(1993: 116) pointed out that changes were reflected in the

objectives, curriculumnm, strategies and approaches,



preparation of teachers and extensive researches.

In the teéaching of mathematics, the major shift is
placed oh the learning process. Understanding the learning
process calls for new visions. Mathematics learning is now
viewéd as an active constructive process. Hence, teaching
strategies which enable students to formulate new ideas
based on their previous knowledge and experiences are
recommended.

The particular solution to the problem must start in
the classroom. Henge we must focus our attention to the
primary elements present in every c¢lassroom: the learner,
the teacher and theé instructicn. OFf the three elements, the
learner 1is the genter of the educative process, henge
provision for his growth and total developmeht is considered
the basic aim of education. The learners must be provided
with means to progress at their own rate. This is only
possible 1f opportunities can be provided to take care of
individual differences in the form of independent work and
individualized instruction. ©One such strategy is using
developed materials in the classroom although there are
others. Researches hinted that this strategy caters to the
needs of both fast and slow learners.

The fundamental role of the teacher is helping students

to develop and clarify their understanding of the concepts



presented and taught. Hence, the teacher should present his
lessons such that he will start with students’ prior
knowlédge, experiences and beliefs and then attempt to make
it attractive, enjavable and challenging enough to entice
students to make liking for the subject.

The sglection of teaching strategy which will be used
for a particular subject matte¥ depends on a number of
factors. To mention some: the teacher’s objectivés: the
teacher’s understanding uon how theitr students learn; the
teacher’s desire to teach in a way which cateérs for the
individual needs of students in the classtroon.

Based on experiences and cbservations not one strategy
is suitable in all situations. Notwithstanding with the
many strategies available, the strategy that  teachers
usually adopt is one which matches its objectives.

It is a known fact that students learn in a variety of
ways and that they comg to our mathematics <classroom with
varied entry knowledge., Hence, teachers should use g variety
of tedching strategies and reésources. Quality tsaching
(anhd guality 1learning) often demands risk taking by the
teacher (and the learner). Nowhere is this wrisk more
obvious than for teachers exploring new and different
tedching stratégies. Many a curvent trend of mdathematics

education explicitly calls for such new teaching strategies



(Grant, 1990: iii).

In response to the c¢all for qguality mathematics
education through guality instruction and modern
instructional material, the researcher wants to  help
improve  mathematics teaching by  using a  developed
instructjional material that cduld prdvide the &tuderits  the
chance %o Iimprove their optimum potential c¢apabilities.
This is possible through an instructional material which cah
be used independently by the students themselvves and
thereby help them dirrect their own léarhng capabilities.
The use of teacher-made wokkbook came into the mnd of the
researcher. So with this developed instructional material,
the researcher has high hopes that it will cdter %o the

varied needs and abilities of students in mathematics.

Statement of the ggoglem

This study determined the effectiveness of a developed
workbook in Mathemmitics I on tthe academic performance of
first year high school students of Calapi National High
School, Calapi, Motiong, Samar. Specifically, it sought
answers to the following questions:

1. What is the profile of students comprising the
experiméntal group and the control group, according to:

1.1 Age;



1.2 Sex;

1.3 Average Rating of the  Firrst and Second
Grading Periods in Mathematics I:

1.4 Pretest Results!

1.5 Posttest Results;

2. Is there a significant difference between the
pretest mean scores of the eXperimental group and the
control group?

3. Is there a significant difference between the
pretest and phe posttest meah scores of the control group?

4, Is there a significant difference between the
pretest and the posttest mean scores of the experimental
group?

5.l Is there a significant differehce between the
posttest meéan  scorés of the experinental group and the
control group?

6. What implications for instructional redirections

may be derived from the results of the study?

The following null hypotheses were formulated and
tested based on the above specific questions.
1, There is no significant difference between  the

pretest mean scores of the experimental dgroup and the



control group.

2. There 1is no significant difference between the
pretest and posttest mean scores of the control group.

3, There is no significant difference  between the
pretest mean scores ahd posttest mean sgores of  the
experimental group.

4. There 1is no significant difference between the
posttest meah scores of the experimental group and the

control group.

Theoretleal Framework

The theoretical anchorage of the study hinges along the
belief that an individual c¢an be developed to the limits of
his capacity (Gregoris, 1967: 213j. In the case of
students, they must be helped towards maximizing their
dchievement in the classroom. This can be accomplished if
teachers will provide students opportﬁnities to attain
_mastery of concepts. This means that teachers should
considetr reviewing and structuring their teaching procedures
so fhat students will develop the right attitudes and
acquire the basic knowledge and skills necessary  for

survival in our present world of expanding technology.

Conceptual Framework

The conduct of this study is guided by the research



paradigm shown in Figure 1. At the base of this paradigm is
the research environment and the subjects of the study, the
first year high school students composed of two intact
clagses of Calapi National High School, Calapi, Motiong,
Samar, during the S8Y 1997-1998. The upper frame
demonstrates the experimentation process designed to compare
the two approaches of teaching Mathematicsg I, hamely: the
traditional approach used with the control group, First Year
—-Sectibn 1 and the individualized instruction with the use
of the developed workhook adapted to the experimental grdup,
First Year Section II.

The experimentation considered the teaching approach as
the treatment, the pretest as the independent variable and
the posttest as the dependent variable of the study. The
pretest was considered as the independent variable since it
wag supposed not to be affected by the treatment because it
was based on students’ prior knowledge of the content topic.
The posttest was considered as the dependent variablé since
it was suppoesed to be affected by the treatment.

The two groups of students were categorized as the
experimental group and the control group. Each group was
given the validated pretest. The pretest results weére the
input used to proceed to the next step which was the actual

teaching done to the two dgroups using the approach. The
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Figure 1. The Conceptual Paradigm of the Study Showing the Research
Environment, the Experimentation Process and the Expected
Research Outputs.
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control group was taught using the traditional lecture -
discussion method of the mathematics concepts on the topic
being investigated. The experimental group was given the
developed workbook on the topic investigated. After all the
topics had been taught a posttest was given to both groups
using the same test instrument to determine the performance
of each group as a result of the applied appreoaches in this
study.

The results of the pretest and posttest were analyzed.
Pretest and posttest results for both groups were compared.
The pretest results gave the researcher’s an idea of the
nature of the grouping and the performance of the two
groups on the topic investigated at the start of the
experiment. The posttest results gave her the gains in
performance of the two groups as a result of the approach
applied. Also comparison of the posttest scores with the
pretest scores of both groups was made to determine which
of the two approaches considered is a much better approach -
lecture discussion or the individualized instruction with
the use of the prepared workbook.

The findings of éhe study provided the researcher
inputs for the formulation of instructional redirection as

feedback to the research environment which is expected to



11

provide avenues for the attainment of the ultimate objective
of the study and that is to produce mathematically gifted

students.

Significance o s

This study was conducted because the development and
use of effective teaching materials in the form of workbook
is a learner as well as a teacher function and is therefore
significant to school administrators, teachers, parents,

students, and future researchers.

To the Administrators. This study provides valuable

inputs or information to the school administrators in terms
of what policies or strategies can be adopted to improve and
pursue quality instruction in mathematics. A training
program on teaching strategies and workbook writing may be
conducted to improve teaching competencies and enhance their

knowledge on the development of teaching devices.

To the Mathematics Teachers. The result of this study

can provide mathematics teachers with information about
effective methods in teaching mathematics. Also, it can
help identify topics/areas which are best taught using
instructional centered-materials, hence, they can reinforce

classroom learning activities through the most appropriate
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and applicable strategy. Moreover, with workbooks teachers
can attend seminars/workshops to improve their teaching
skills with the hope that students can direct their own
learning in mathematics classes. Aiso, with the workbook a
teacher can have a multitude of activities going on
simultaneously. He may have some students reading silently,
some working on their assignments while he gives assistance
to slow learners. The teacher can monitor the progress of
his students in and out of the classroom and he can use the
workbook with both bright and slow learners in the same
class by providing them the differences in the use of the

workbook.

ude . They serve as the major motivating
factor in the conduct of this study. Policies and
development programs formulated and implemented by
administrators are basically intended to improve the gquality
of dinstruction that students are exposed to. Moxreover,
their understanding and learning of mathermatics will be
further improved with their teacher being knowledgeable of
the different concepts. Also, with available material
resources their teacher can monitor their progress in and
out of the classroom. With the workbook the students will

have masterry of the lessons taught in class because they
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will have ample time to review using the said workbook.
Furthermore, the students can ask the assistance of their

parents, siblings and friends regarding difficult topics.

To _the Parents. The primary concern of parents in

sending their children to sdhool is for them to learn.
Financial support from parents, usually in the form of
rental or payment for the workbook, can easily be solicited.
Moreover, 1f parents know that efforts are being done to
improve the quality of teaching given to their children,
they will be motivated to participate actively in school
activities. In the process, parents will be closer to the
school. Hence, parent-teacher relationship and parents-
school relationship will be futher enhanced. By using the
workbook, parents too can learn the lessons thereby enabling
them to reinforce what their children have gained in school.
More importantly, parents can evaluate their children’s
strong and weak points in Mathematics. Thus, they will be

able to do their share in giving corrective measures.
.

the Future eaxrc . The results of this study
maybe utilized by researchers in conceptualizing a
researchable problem of similar nature or in conducting a
research study to further test the effectiveness of the

developed workbook.
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co and nitation of the Study.

This is an experimental study which compared two
approaches of teaching Mathematics I in Calapi National High
Schoel, Calapi, Motiong, Samar. These two approaches are:
(1) individualized instruction with the use of workbook; and
(2) lecture-discussion method.

The study was confined to two intact classes 1in the
first year. Forty first year high school students, twenty
coming from each intact c¢lass were included in the control
group and the experimental group by matching their average
grades in the first and second grading periods in
Mathematics I.

Two tests were administered to the two groups, namely:
the pretest and the posttest. The lessons covered the
following topics in Mathematics I: (1) Constants and
Variables; (2) Mathematical Phrases and Sentences; (3)
Coefficients, Exponents, Base and Powers:; (4) Evaluation of
Numerical and Algebraic Expressions; (5) Algebraic
Expressions and Polynomials; {6) Addition and Subtraction of
Monomials and Polynomials; {(7) Multiplication of
Polynomials; and (8) Division of Polynomials. The lessons
were all reflected in the prepared table of sgpecifications
before making the draft of the pretest/posttest.

The study period was school year 1997-1998. The
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preparation of the table of specifications, pretest/
posttest, documentary analysis of age, sex, grade were done
during the early part of the school year.

The experimentation period which covered a span of five
weeks including administration and correction of pretest and
posttest was conducted from January 19, 1998 to February 20,

1998.

Definition of Terms

For better comprehension and understanding of the
study, the following terms are defined:

Calapi National High School. This is the former Calapi
Barangay High School which was converted to a newly
nationalized high school by virtue of Section 7, R.A. 6655,
s. 1998. It offers a complete secondary curriculum.

Contro oup. This refers to the group in the
experiment which is not exposed to the approach/project/
technique in question (Herrin, 1987: 39). In this study,
this refers to the group of twenty students coming from
First Year - Section I in Calapi National High School who
were taught using the lecture-discussion method.

Effectiveness. This term refers to the productive
result of using the teacher-made text/workbook in teaching

basic mathematics (Webster, 1986: 787). In this study, the
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term refers to the significant gains in the posttest results
as compared with the pretest results.

Exercises. Conceptually, this term means performing or
practicing in order to develop or improve specific power or
skill (Webster, 1986: 797). Operationally, this refers to
the learning task ip each lesson used to supplement or
augment learning of mathematical concepts and skills.

Experimental oup. Generally, this term refers to the
group in the experiment which is exposed to the approach/
project/technigue in guestion (Herrin, 1987:39). In this
study, this refers to the group of twenty first year high
school students in Calapi National High School who were
taught using the workbook.

ructiona redirectjon. This refers to the policy
or specific area in a certain institution to enrich, modify,
establish or maintain, as the case may be, toward achieving
a common goal (Pino, 1992: 13). In this study, this refers
to the development, implementation or adoption of innovative
strategies, approaches and techniques in teaching
mathematics.

Intact class. This refers to a body or group that is
physically and functionally conmplete (Webster, 1976: 1173).
In this study, this refers to the two first year sections of

Calapi National High School, Calapi, Motiong, Samar.
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Learning. This refers to the psychological activity in
developnment, such as the process of acquisition and
extinction of symbolic modifications in existing Xnowledge,
skills, habits and motor skill (Webster Dictionary, 1976:
1286).

Mathematics. The science that deals with  the
relationship of symbolism of numbers and magnitude and
includes gquantitative operations and the solutions of
quantitative problem (Webster Dicticnary, 1976: 1893).

Mathematical performance. This term refers to the
capacity to achieve a deéired outcome/result in Mathematics
(Webster, 1986: 1679). In this study, this refers to the
scores obtained by the first year high school student
respondents of both groups in the pretest and the posttest.

Pretest. This refers to the preliminary test which
serves to explore rather than evaluate (Webster, 1986:
1972). In this study, this refers to the 30-item test 1in
Méthematics I administered to both the experimental and
control groups prior to the experimental activity to
determine the initial knowledge of the students on the topic
under study.

Popstiest. This term refers to a test given after a
period of time (Webster, 1986: 1801). In this study,

posttest contains the same test items found in the pretest
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which was also administered to both the experimental and
control groups designed to compare individualized
instruction using the workbook and lecture discussion
approach in teaching mathematics.

Rating. A marked indicator of one’s study in relation
to a perceived criteria for the evaluation of achievement
(Webster Dictionary, 1976: 1185).

~ Respondents. This term refers to the forty first year
students of First Year - Sections I and II who were taken as
samples of the two groups under study and were officially
enrolled in Calapi National High School, Calapi, Motiong,
Samar, for the School Year 1997-1998.

Skill. Generally, this term means knowledge of the
means or method of accomplishing a task (Webster, 1986:
2133). As used 1in this study, the term refers to the
ability of the student to perform the required mathematics
operation in a dgiven problem to arrive at the required
result.

Strategies. This term means the art of devising or
employing careful plans or methods toward a goal (Webster,
1586: 2256). In this study, this refers to the mathematics
teacher’s way of doing his task at hand according to the
plans, specifications, or objectives associated with it.

Teaching. In a classroom situation, it deals with the
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process of stimulating, directing, guiding, and encouraging
learning activities (Gregorio, 19267: 9).

Te ique. This is one’s ability to use several
methods and procedures 1in performing a particular task
(Webster, 1976: 2349). In this study, this refers to the
mathematics teacher’s way of doing his task at hand
according to the plans, specifications, or objectives
associlated with it.

ngditiogal approach. Generally, this term means the
use of inherited or established way of deoing (Webster, 1986:
2422). As used in this study, this refers to the combined
lecture-discussion method, dquestion and answer method, and
conventional textbook method used by the teacher in teaching
the content of Mathematics I.
= ggﬁigigz; This refers to the degree to which a test or
measuring instrument measures what it intended to measure
(Calmor;n, 1994: 63). As used in this study, valid%ty
referg to the ability of pretest and the posttest to
evaluate the performance of the student in Mathematics' I.

WorkEeole:” " This rg%ers to a book outlining a suggested
course of study in some subject or field. It contains the
student’s individual exercises or a book containing a

progressive series of problems to be solved directly on the

pages and often supplementing the texbook (Webster, 1976:
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2634). In this study, this refers to a self instructional
textbook in which the subject matter has been broken into
minute details of the learning sequence. The program is
written containing exercises to be solve directly on the
pages which was given to forty first vyear high school

students of Calapi National High School.



Chapter 2
REVIEW OF RELATED LITERATURE ANP STUDIES

This chapter contains the relevant information in the
form of conceptual literature obtained from books,
periodicals and documents and research studies including
unpublished works 1like theses, dissertations, and other
research papers. It includes a brief explanation on how the
items of information relate to or differ from the present .

study.

Related Literature

The use of material = centered strategy in instruction
like the use of modules, workbooks, and self-learning Xkits
is supported by the following literature reviewed.

Cunningham (1985: 113-120) said that workbooks c¢an
provide students with: (1) a means of practicing details of
what has been taught, (2) extra practice for students who
need it, (3) intermittent reviews of what has heen taught,
(4) ways for students to apply new learning with examples,
(3) practice in following directions, (6) practice in
variety of formats that they will expefience when they take
tests, and (7) opportunity for students to work

independently at their own pace.

21
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The workbook developed in this study is intended to
provide all of these advantages as cited by Cunningham. It
is so constructed that students can work independently at

their own pace so that they will attain a certain level of

mastery.
Ornstein (1990: 348 - 352) c¢ited the merits of
workbooks. He pointed out that workbook have merit for

students who need to learn knowledge base or the 1low
achieving students especially students with whom learning to
read is difficult. He gives the following guildelines for
teachers using workbooks. The workbook must be apppropriate
for their specific teaching and learning situations.

Osborne (1990: 45 - 111) said that in the elementary
level, workbooks are used separately or independently to
provide exercises for practice and drill in language, arts,
reading, and mathematics along with the textbooks., The
students spend as much time or more time alone with the
workbooks than they do with other teacher - student
activities. In the secondary grade levels workbooks are
used to supplement the textbooks for purposes of practice or
they are used to reinforce new learning.

Osborne considers the workbook as a supplement of the
textbook for students in the secondary level. In this study

it will not only supplement but it will take the place of
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the textbook among others and at the same time it will
provide the secondary high school students the much needed
drill or practice.

Allington and McGill (1989: 529 -542) pointed out the
value of a workbook to teachers as a form of (1) a "busy
work" to keep students occupied or worse as a substitute for
teaching when the teacher is to grade papers, perform
clerical functions or confer with an individual student or
group of students (2) to facilitate seatwork activities or
management mentality.

The present study will use workbook not for the purpose
of keeping students occupied or to help facilitate seatwork
activities but rather as a self-instructional- - material
wherein students will move on to mastery at their own pace.

The workbook is but one of the self - instructiocnal
materials or programmed materials which the teacher can use
to enhance learning in the classroom.

Lardizabal, et. al. (1991: 186 -189) said that in the
programmed textbooks the programmed exercises are presented
not through a machine but by requiring the pupil to read a
specially prepared book. In the programmed textbook, the
pupil is required to perform the steps of a learning
experience all at the same time: (1) presentation, (2)

response, and (3) reinforcement.
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In this study the developed workbook is a programmed
textbook. It presents the learning material to the pupil,
test him on his mastery of the material, and provide for the
correction of his wrong responses.

Calderon (1998: 265 ~- 269) considers the following
methods as self-pacing methods: modular learning technique,
programmed instruction, self~learning kits and distance
education. These methods have different names but they are
practically the same in many respects such as:

1. They have the same purpose, and that is, to make
each student progress at his own rate because instruction is
highly individualized.

2. They enable each student to study the learning
materials as thoroughly as he can so that the expected
learning skills are acquired.

3. The whole course is divided into logically sedguenced
topics, each topic being a learning unit by itself.

4. Each topic 1is divided into 1logically arranged
lessons which are preceded by questions to be answered by
the learner. If he is able to answer the dquestions
correctly, then he has learned what is expected of him. He
has to check his answers using the answer Xey which is
provided at the end of the lesson.

5. Because the instruction 1is individualized, the
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tests are the criterion - referenced test. This is knowing
how much he has learned in comparison with those of others.

6. All the students cover the whole course thoroughly,
unlike in group learning where the slow learners who canhot
cope up with the fast learning tempo of the bright student
have to satisfy themselves with the little learning they are
able to pick up here and there without learning the
essential part of the lesson.

7. There is a minimum interaction between the teacher
and the students.

8. The distance education or instruction by
correspondence 1s exactly the same as the other self-pacing
methods except that the learning materials are sent through
mail or television.

The workbook developed in this study is a self-pacing
tutor since the learner can go over the materials many times
until he has attained a certain level of mastery.

Shipley et. al. (1972, 260) commented that three
techniques of teaching are found in a well- designed
program. They are spiral, discovery, and heuristic
techniques. The spiral technigue operates when the frame of
a program is built upon previously acquired learning, and
the student moves progressively from learning simple facts

and concepts to more difficult levels of learning. The
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discovery technique presents self-evident information which
lead the student to discover new facts on his own. The
heuristic technique, c¢alling for a response, teaches by
involving the student in responding to each frame as he
moves through a program.

The three techniques’ of teaching which were noted by
Shipley et. al. present in programmed materials are all
present 1in the workbook which makes it possible £for the
material to provide for individual learning.

Shipley commented that individualized instruction is
possible where programmed materials such as workbooks are
used as medium of instruction. This approach to teaching
and learning allows each student to move through the program
at his own individual rate. He has two tutors: the workbook
as the personal tutor in the written program and the teacher
as his personal tutor in the classroom. The workbook
teaches him the fundamentals of the course; the Ilatter
explains and elaborates the subject matter when he needs
assistance, as well as guiding him toward enriching his
learning experiences.

Hughes and McNamara (1961: 225 - 231) made added
observations as to the application of programmed instruction
in industry: (1) The number of days employees need to spend

at central training centers learning a given course can be
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greatly reduced, and (2) The feasibility of preparing
educational packages that c¢an be sent to local centers
rather than bringing students many miles for study or
decentralization of training makes use of previously
prepared programed instruction to train personnel very
effectively in less time and expénse.

These observations of Hughes and McNamara are not new
to us ‘teachers and educators alike. The principles
underlying auto-instructional method which are (1) small
steps, (2) self-pacing, (3) active participation, (4)
immediate feedback, and (5) testing are some of the
principles of good teaching.

Hughes and McNamara’s observations were based on
industrial settings but their cbservations can also be
applied to high school students who can be effectively
taught using a programmed workbook.

Teachers’ satisfaction under the traditional method as
opposed to programmed method was noted by Tobias (1969: 299-
306).

Tobias observed that teachers tended to have a negative
attitude toward anything automated and job replacing and
this attitude has direct bearing on student’s under-
achieving when given a programmed lesson. They do not 1like

to be dispensable when this new teaching medium is used.
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He advised teachers using this method to strive for the
middle of the road attitude. He said that programmed
materials are not designed to replace teachers anymore than
textbooks did denturies ago; rather; its purpose becomes a
challenge to the teachers’ flexibility and inventiveness 1in
using this new medium as a tool in helping to find more time
to discuss, investigate, create, and do these things with
more stﬁdents.

Grant (1990: iii) remarked that quality teaching (and
quality learning) often demands risk taking by the teacher
(and the learners).

The use of workbook in teaching Mathematics can be
explored by mathematics teachers as an alternative strategy
to attain guality learning in some situations.

The selection of strategies according to Grant will
depend on guite a number of factors: the teacher’s
objectives; the teacher’s understanding of how students
learn: and the teacher’s desire to teach in such a way that
the individual needs of students in the classroom are met.
As teachers, we are aware that there are cértain topics in
Mathematics that are better taught using a particular
method. This suggests that strategies of teaching must be
varied according to topics to keep students interested and

motivated to learn.
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The workbook can be used by the teacher to meet the
needs of the students in the classroom. If the objective is
to attain a certain level of mastery, the workbook could be
used to drill students on some concepts and at the same time
let them progress and develop at their own pace.

Carlos (1988: 3) quoted Sutaria saying that the quality
of learning is determined by the process of making the
children learn and that the guality of learning outcomes can
be improved by the process of learning.

The learning outcomes can be improved with the use of
programmed materials in the learning process. The teacher
can act as private tutor 1in the teaching = learning
situation in the classroom with the programmed workbook as
the personal tutor of the students. Also, the workbook can
be used separately or independently to provide exercises for
practice and drill in mathematics along with the textbook.
In time, mastery learning will lead to guality learning.

Carin and Sund (1970: 221) in a brief review of
research program which considered individualized instruction
have this to say: (1) Children do more collateral reading,
(2) Problem on discipline are likely +to decrease, (3)
Gifted pupils achieve to a greater extent than with
traditional group instruction, (4) Pupils achieve well 1in

individualized classes, (5) Children prefer the



30

individualized instruction over the traditional approcach.
Carin and Sund’s review  favors the use of
individualized instruction in teaching especially for gifted.
pupils. In this study the students are to use the developed
workbook in Mathematics I with high hopes that students’
mathematics achievement will be improved so that quality

learning will be attained.

Related Studies

In the past years, a large number of studies were
concerned on the development of instructional materials.
Most studies attribute this to increasing demand of relevant
instructional materials. The Qelated studies reviewed
provided materials for this study.

Cachero (1994) generated the development and
evaluation of modules for enhancing problem-solving skills
in Math for second year high school students of the
University of Santo Tomas, SY 1994-1995.

The study utilized two intact classes of high school
sophomores. From a population of 28 students, only 60
students were chosen. They were matched and equated
according to sex, age, grade in Mathematics I, pretest
scores, and results of Otis-Lennon Mental Ability Test.

Thirty students from randomly chosen intact class composed
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the experimental group that was exposed to modular
instruction. Thirty students from the other intact c¢lass,
the control group, were exposed to the traditional lecture-
discussion method.

The descriptive-developmental method of research was
used in the development of the modules. The quasi-
experimental method with the pretest-posttest design was
used in the evaluation of the modules.

An aptitude test, an achievement test, and two
guestionnaires for the evaluation of the modules were the
instruments wused in the study. The data gathered in the
study were tabulated and analyzed using the mean, standard
deviation and t-test.

The following findings were arrived at:

1. The second year high school students encountered
difficulties in (a) translating word phrases/sentences to
algebraic expressions/equations, (b) transforming and
solving equations, and (c¢) acquiring the necessary technique
for solving word problems. They could relate to problems
involving percent/discount, nunmher relations, grade
computation, financial budgeting, and time management;

2. The teachers gave a highly favorable rating for the

nodules. The students rated the modules to be favorable;

and,
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3. Although the students learned after being exposed
to either the modular instruction or the lecture-discussion
method, more learning took place when the students were
exposed to the modular approach.

The following conclusions were made:

1. Majority of the second year high school students
recognized the need for additional 1learning aids in
acquiring skills in problem-solving:

2. The teacher and the students found the prepared
modules readable and possessing a h;ghly favorable degree of
content validity and reliability: and,

3. Students who used the modules performed better than
those who were exposed to the traditional lecture-discussion
method of instruction.

The study of Cachero is similar to the present study in
the following aspects: (1) both studies utilized intact
classes of high school students, (2} both studies were
concerned 1in testing the effectiveness of a developed
f material, and (3) both studies tried to control the effect
of other variables so that change in performance can be
attributed only to the treatment.

The two studies are different in certain aspects. In
Cachero’s study the design is quasi-experimental pretest-

posttest while the present study is of experimental pretest-
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posttest design. The study developed a workbook in
algebraic expressions and operations while Cachero’s
developed modules concentrated on problem solving in
Algebra.

Saclot’s (1994) study on "Development and Evaluation of
a Modular Approach in Teaching Integrated Mathematics IV"
developed and evaluated a module for teaching fourth year
high school Mathematics. The module was called Math-Pack.
This was evaluated using a guestionnaire and the non-
equivalent control group design experiment.

Through a dJuestionnaire, the teachers perceived the
Math-Pack module as having the necessary characteristics of
an acceptable self-instructional material. They found it
acceptable in terms of (1) objectives, (2) subject matter,
(3) organization, (4) language approach, (5) style, (6)'
adaptability, and (7) evaluation.

The students found the module to be interesting; The
presentation of the lessons was deemed easy and there were
adequate examples to facilitate comprehension.

The experimental setting was the University of Southern
Mindanao in Kabacan, Cotabato. The study used  two
experimental classes and two control classes. Since modules
were dgenerally studied by groups of students, two types of

groupings were considered - the forced and +the unforced
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groups.

One class 1in the experimental classes c¢omposed the
unforced group while the other class composed the forced
group. The same technigque was employed 1in the control
classes.

A 50-item achievement test was constructed by the
researcher. It ﬁas used both as pretest and posttest. The
analysis of covariance was used to test the pretest as
covariance and the posttest as dependent variable. The
results revealed that the experimental classes performed
better than the control classes, both in the forced and
unforced grouping schemes. The unforced dgroup performed
better than the forced group in both the experimental and
control classes. There was no significant interaction
effect between methods of teaching and types of grouping in
terms of students’ achievement.

The findings led to the conclusion that the module was
an effective self-instructional material for teaching
Mathematics in the fourth year high school.

The study of Saclot is similar to the present study in
research design and target respondents. Both studies
developed instructional materials intended for high school
students. They differ in the grade level used. While the

present study utilized only two groups of respondents,
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Saclot’s used four differént groupings. The developed
workbook 1in this study was not tested for effectiveness by
gathering opinions of the teachers and student-users of the
workbook. This phase of the study was done in Saclot’s.

Pahila’s (19294) study entitled "Differential
Effectiveness of the Modular Approach in the Teaching of
Integrated Science"™ used three methods of +teaching (1)
modular individualized instruction, (2} modular cooperative
learning, and (3) traditional method. The effect of these
different methods was measured in terms of the posttest
scores obtained by third year high school students. The
students were grouped according to the method of teaching
they were subjected to. The scores of these students in the
posttest were compared. Significant differences in the
achievement of students in the diffefent methods  of
teaching were observed and assessed.

The reseacher employed the non-equivalent control
group design. Intact classes were used. An achievement
test of 50 items was constructed and was used both in the
pretest and posttest. The data collected were then
subjected to an analysis of covariance (ANCOVA). Thé
pretest score, grade in Biology, and the entrance test score
were the covariates. The posttest score was made the

dependent variable.
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There was no interaction effect between the method of
teaching and the educational attainment of the fathers.
However, when the differences between means for the
different methods of teaching where compared, the Scheffe
method indicated that students taught by the modular
individualized instruction performed better than those
taught by the modular cooperative learning. Students who
were taught using the traditional method performed better
than those who were taught using the modular cooperative
learning. But students who were taught by the modular
individualized instruction did not show better achievement
.over those who were subjected to the traditional method.

It could be concluded that using modular individualized
instruction in teaching Integrated Science further enhanced
student achievement. The traditional method of teaching
promoted comparative performance of students with those
taught wusing individualized instruction. The cooperative
learning modular approach was not as effective as the (1)
modular individualized instruction and (2) the traditional
method in enhancing achievement in Integrated  Science
(Chenistry).

The study of Pahila is similar to the present study in
its intention to compare the effect of a method of teaching

subjected to lecture-discussion method, which is considered
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a traditional nethod. Her study compared  modular
cooperative learning with lecture discussion method and
modular individualized with lecture-discussion method. The
present study 1s concerned with comparing the effect of
individualized instruction with workbook to the effect of
traditional method of teaching. The research design used
differs. Pahila’s study used non-equivalent control design
while the present study utilized pretest-posttest design
using egual number of samples.

Palmes’ (1994) study examined the effects of the three
teaching methods on the achievement of second year college
students in Chemistry.

The three methods of teaching were (1) the traditional
lecture approach, (2) the individualized instruction method,
and (5) the cooperative learning approach. The cooperative
learning approach was a method where students worked in
small, mixed-ability groups for a common task activity.
Individual instruction was a methoé in which students
performed the activity individually at their own pace. The
traditional approach was the lecture method where the
teacher was in command of the whole 1learning process.
Worksheets, as self-instructional packets, were designed for

both individualized instruction and cooperative learning

groups.



38

The effectiveness of these three teaching methodologies
was measured in terms of the posttest scores obtained by the
students in the achievement test developed for the study.

The researcher used the non-equivalent control group
design where intact classes were used. A 30-item
achievement test was constructed and validated. This was
used in the pretest and posttest. A 2 X 3 factorial design
was used. Analysis of covariance was used as data analysis
procedure with the pretest as covariate. '

The F-test revealed significant differences in the
achievement of students exposed to the three methods of
teaching. When the differences between means for the
different methods of teaching were compared using the
Scheffe method of mnultiple comparison, the traditional
method group performed better than the individualized
instruction group. No other pair of means was found to be
significantly different.

The analysis of data also showed that the group means
for the introverts was found not significantly different
from that of the extroverts. The analysis further revealed
no significant interaction between +the <treatment, the
methods of teaching, and the extrovert/introvert type of
students. Thus, regardless of the metﬁbd used in teaching,

its effect on the achievement of introverts and extroverts
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was the same.

Results of the study further showed that there were
certain topics better taught using a particular method.
This suggested that teaching strategy should be varied
appropriate to topics taught to keep students interested and
motivated to learn.

The study of Palmes is similar to the present study in
purpose: to develop and determine the effectiveness of using
instructional materials in teaching mathematics. The
difference is in the target useérs. .Palmes developed
materials intended for college students while this study 1is
for secondary students. Palmes’ study was in Chemistry
while the present study is in Mathematics. However, both
studies used intact classes so as not to disrupt schedule of
classes.

Espano’s (1994) study on the "Effectiveness of Teacher
Made Text/Workbook in Teaching Basic Mathematics" employed
the experimental method using the pretest - posttest control
design. Fifty BSE/IE freshmen students from Samar State
Polytechnic College were the subjects of the study selected
on the basis of their NCEE mathematics ratings. The samples
were grouped into two: 25 students for the control group and
another 25 for the experimental group. The t-test for

dependent means was used to determine the students’ gains in
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understanding the concepts of basic mathematics. The t-test
for independent means was used to compare the pretest and
posttest scores of the experimental group and the control
group. The findings revealed that there was no significant
difference between the pretest mean scores of both
experimental and control groups. Also a significant
difference existed between the pretest and posttest of the
experimental group and the control group. A significant
difference 1in the posttest scores was found between the
control and experimental groups. The experimental group did
well in the posttest.

The present study is similar to the study of Espano in
the following aspects: (1) both studies developed a
workbook in mathematics; (2) used the same type of research
design; (3) tested the effectiveness of instructional
materials; and (4) experimented on teaching method where the
workbook was used against the traditional lecture
discussion. The difference lies in the target group with
Espano’s workbook intended for Bachelor of Science in
Industrial Technology (BSIT)} students while this study’s
workbook intended for high school students.

Hermosura’s (1990) "The Use of Mathematics I
Workbook: A Comparative Study" had the feollowing findings:

1. In general, students performed equally in the two
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approaches.

2. High ability students performed better when with
workbooks. However, the middle ability and the low ability
students performed equally with or without workbooks.

3. On sex differences, male and female - students
performed equally when taught by either of the two
approaches.

(4) Age does not affect the performance of students
taught by either of the two approaches.

The study came up with the following recommendations:

1. To facilitate the work of the teacher, a workbook
should be used.

2. A similar study should be conducted for a longer
duration and with a wider scope of subject matter.

3. To find out if findings will be the same, a
similar study should be conducted in other mathematics
levels and in other subject areas, too.

The study of Hermosura is similar to the present study
in the since that both studies experimented on a teaching
strategy, developed a workbock in mathématics and compared
its effect against the lecture-discussion method. The two
studies differ because the present study did not evaluate
the effectiveness of the developed workbook considering the

different abllity groups as was done by Hermosura.
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Dacula (1995} in her study "Development and Validation
of Module on Percent and Ratio for Mathematics 1" found out
that the experimental group showed a significant amount of
learning after the respondents were exposed to modularized
instruction. She also found out that the developed module
was fairly easy and appropriate for first year high school
students and that the module was interestingly based on the
results of the test.

She concluded that modular approach to teaching is more
effective than the traditional lecture-discussion method as
far as the topic on Percent and Ratio is concerned. Because
the students c¢an go through the modules and learn its
contents if needed, they can discover processes and
techniques in learning the lessonh until the feeling of self-
satisfaction is attained.

She recommended the use of modular instruction since it
helps the students to learn to be independent, responsible,
self-reliant and hardworking.

The study of Dacula is similar to the present study in
research design, target respondent group, method used in
developing the instrument, used to gather the needed data.
The difference is on the selected topics for investigation.
The present study is on "Algebraic Expression and Operation™

while that of Dacula was on "Percent and Ratio™.
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Alandino (1996) conducted a study on "Development and
Validation of Modules on Exponents and Radicals in
Mathematics III"™ based on difficulties encountered by high
school students in Mathematics III of La Milagrosa Acadeny,
Calbayog City, during the school year 1995-1996.

His findings were:

Based on the diagnostic test conducted, the topic on
Exponent and Radicals in Mathematics III was found to be
difficult by the students. He found out that the
experimental group with modules performed better in the
posttest than the control group. He also found out that the
experimental group taught with the modules had a better
retention power than the control group.

He recommended the following:

1. Slow learners and learners with learning
difficulties in mathematics should be given learning
materials 1like the modules to give them time to catch-up
lessons not learned.

2. Developed instructional materials like modules
should be used in the teaching-learning process.

3. Teachers should prepare instructional materials in
their field of specialization.

4, School administrators should give their teachers

financial support for developing instructional materials.
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5. Modules should be used to supplement teaching of
the teacher-centered method especially with difficult
concepts.

The study of Alandinoc is similar to the present study,
since both studies determined the effect of material-
centered instruction compared to the lecture-discussion
method. The difference is on the level of the target group.
Alandino used third year high school students a& target
group while the present study made use of first vyear high
school students.

Uy (19292) in her study "Development and Validation of
Modules on Circular Trigonometric Functions and Fundamental
Identities", found out that there was a significant amount
of learning after the respondents were exposed to
modularized instruction based on the results of the
posttest.

She concluded that modular approach or material -
centered instruction was more effective than the traditional
lecture-discussion method.

She recommends the use of modules for it serves as an
effective resource material for students.

The study of Uy is similar to the present study since
both studies tried to wuse material-centered dinstruction

strategy and compared its effect to lecture discussion.
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Gordove (1993) in his study "Effectiveness of Self-
Learning Kits in Grade V Mathematics", revealed that the
mean score of 26.2 of the experimental group compared with
that of the control group mean score of 20.65 implies that
the experimental group performed better than the control
group. Hence, individualized approach to teaching Geometry
to Grade V pupils through self-learning kits 1s better than
the use of any traditional lecture method.

He therefore concluded that based on the findings of
his study, teaching with the use of self-learning kits is
more effective than the lecture-discussion method.

He recommended the use of self-learning kits since it
develops certain mathematical abilities and skills af
pupils.

'The study of Gordove is similar to the present study
since both studies dealt with comparing teaching strategies
using the instruction-material-centered approach. The two
studies differ 1in the target group. Gordove’s study was
directed to catering elementary pupils while the output of
this study is for the use of secondary students.

The above studies presented point out the gains of
students in terms of learning using the material-centered
instruction 1like the use of workbooks, médules and self-

learning kits. These studies have served as foundation of

the present study.



Chapter 3
METHODS AND PROCEDURES

This chapter presents the research design,
instrumentation, validation of instruments, sampling
procedure, data gathering procedure and statistical
treatment used in this study.

Research Design

This study made use of the experimental method of
research. Two intact classes of high school students from a
population of 76 students were used in the experimentation.
From these two first year high school classes, only 40
students were chosen to form the two groups. One was the
contfol group taught by the lecture-discussion method while
the experimental group from another class was given the
developed workbook. To answer the problem posed in the
study, the pretest-posttest control group design (Herrin,

1987: 39) was used as shown below:

R Oy x Op,
R Oy O

Figure 2: Experimental Design of the Study
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Where:

041 = refers to the pretest administered to the
experimental group;

O - refers to the pretest administered to the
control group:

o)

21 = refers to the posttest administered to
the experimental group:;

Oz - refers to the posttest administered to the
control group;

X = vrefers to the treatment, in this case the
use of the developed workbook in
Mathematics I: and

R = refers to the randomization procedure

used in selecting the members of the
intact class to constitute the experiment-
al group or the control group.

In order to control factors which might influence the
treatment and to have the same entry behavior for both
groups the respondents were matched in terms of age, sex,
and achievement in mathematics based on their average
Mathematics I rating for two successive grading periods.

The independent variables in this study were the two
approaches of teaching mathematics, namely: the traditional
approach using the Ilecture-discussion method and the
individualized instruction approach using the developed
workbook in Mathematics I. The dependent variable is the
student’s performance in Mathematics I which is supposed to
be affected by the two approaches.

aAlso, factors 1like teachers, time and content were
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controlled in order not to affect the results so that the
main focus of the study was on the dependent and independent
variables only. The content topics were taught by the
researcher to both the control and experimental group using
the lecture-discussion method. 1In testing the attainment of
the concepts taught, the researcher gave the developed
workbook to . the experimental group and the researcher
prepared worksheets, activity sheets, and exercises for the
control group. The workbook used by the experimental group
was prepared by the researcher so as to control the content
and teacher factor. The schedule for the two classes were
reversed for the last two weeks of experimentation, for both
the control and experimental groups to control the time
factor. The experimentation lasted for only 20 school days
because that was the time schedule per budget of lessons
based on the Mathematics I Curriculum and the Desired

Minimum Learning Competencies for Mathematics I.

trumentati
The needed data were collected using-the teacher-~ made
tests, pretest/posttest, documentary analysis and

observation sheets as instruments.

Pretegkt. This is a 30-item multiple choice test given

to the respondents before the start of the experimentation.
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The pretest was given to both the control and experimental
groups to determine the entry knowledge of the respondents

on the content topics and to eliminate bias at the start.

Posttest. This is the same as the pretest but the
items were rearranged. This was given to both the control
and experimental groups after the conduct of the experiment.
This was used to determine the amount of knowledge gained

after the respondents were exposed to the two approaches.

Teacher-made Test. The set of exercises in the

developed workbook which is the same set of exercises given
to the control group. The test items in the exercises were
intended to gauge the attainment of the concepts taught and
to reinforce learning of the content topics. The exercises
were prepared by the researcher herself based on the

objectives of the lesson.

Documentary Analysls. The researcher used the

students’ Ffirst year report cards and the grading sheets in
Mathematics I as basis for the selection of the respondents.
In the construction of the  test itens for the
pretest/posttest .and the teacher-made test, and in the
development of the workbook, the documents used were the

Teacher Training Manual for Mathematics I SEDP Series,
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Mathematics I Textbook SEDP Series, Budget of Lessons,

Minimum Learning Competency and Course Objectives.

ervat s ts. During the experimentation phase
the researcher made use of an observation sheet to record

the individual responses of the students using the workbook.

Validation of the Inst t

The 50 =- item test was constructed based on the
prepared Table of Specifications (Appendix H) taking into
conslderation the suggested time budget in the Mathematics I
curriculum and the course objectives. The draft of the
test was submitted to the Mathematics I teachers for
comments and suggestions. With the suggestions incorporated,
the corrected draft was given to the adviser for further
improvement. The final draft comprising of 50 items was
tried out to 50 sophomore students of Calapi National High
School who had taken Mathematics I in the previous year.
The students involved in the try-out were given enough time
to answer the test.

After the try-out, the test papers were corrected.
The following steps as suggested by Ebel (1965: 346) were
undertaken by the researcher 1in conducting the item
analysis:

The 50 test papers were scored and arranged from the
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highest score down to the lowest score. The test papers
were separated into three groups - the upper group, mniddle
group and lower group. Twenty-seven percent of the fifty
test papers or 14 test papers were counted starting from the
top of the pile and another 14 test papers counted starting
from the bottom of the pile were each separated to
constitute the upper and lower groups respectively. These
two groups of test papers were used by the researcher in
conducting the item analysis.

The number of correct responses made on every item of
the test in the upper and lower groups were determined and
tabulated separately.

To compute for the item index of difficulty, the number
of correct responses made on every item of the test were
determined for both groups. These numbers were added and
expressed as a ratio to the sum total of the number of cases
for both groups. The quotient obtained was the index of
difficulty. The formula used was:

U+ L Where:

2(N) p = difficulty index

It

upper group number of
correct responses on
the given item

L = lower group number of
correct responses on
the given item
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¥ = number of cases in each
group

To obtain the discrimination index of the item, the
number of correct responses in the lower group was
subtracted from the number of correct responses of the upper
group and was expressed as a ratio to the number of cases in

each group. The gquotient obtained was the dJiscrimination

index.
U-1 Where:
D = ——=———=
N D = discrimination index

U = upper group humber of
correct responses on
the given item

L = lower group number of
correct responses on
the given item

N = number of cases in each

group
The accepted indices of discrimination ranged from 0.30
and up. This acceptance was based on the item selection of

Ebel (1965: 374) as shown below:

Index of Discrimination Item Evaluation
0.40 and up - Very good items
0.30 to 0.39 - Reasonably good but

possibly subject
to improvement

0.20 to 0.29 - Marginal items,
usually needing
improvement
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0.19 and below - Poor items, to be
rejected or im-
proved by revision

As to the index of difficulty, Ebel’s interpretations

(1965: 376) as shown below was used:

Index of Difficulty Item Evaluation
86% -~ 100% - Very easy items
71% - 85% - Easy items
40% - 70% - Moderately difficult
items
15% - 39% - Difficult items
1% - 14% - Very difficult items

In item analysis, Sevilla (19290: 55) recommended to
retain items with difficulty indices within .20 and .80 and
discrimination indices within .30 to .80 .

The reliability of the test was computed using the
Kuder Richardson Formula and interpreted based on the

interpretation given by Ebel (1965) as shown below:

Interpretation of the Coefficient of Reliability

Reliability Degree of Reliability

0.95 - 0.99 - Very high, rarely found among
teacher’s made tests.

0.90 - 0.94 - Highly equaled by few tests.

0.80 - 0.89 - Fairly high, adequate for indi-

vidual measurement.
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0.70 - 0.79 - Rather low, adequate for group
measurement but not very sa-
tisfactory for individual
neasurements.

Below 0.70 - Low, entirely inadequate for
individual measurement
although useful for group
average and school survey.

The test items were revised based on the analysis made

of the try-out results. The original pool of 50 items were
reduced to 30 items in the final form because some items
were either rejected or retained and improved.

The final form of the pretest was the result of the

revision made based on the analysis conducted (Appendix J).

Sappling Progedure

The researcher utilized purposive sampling technigue
using the computed average grades in Mathematics I for two
successive grading periods -~ first and second grading
periods as Dbasis for the grouping. To avoid bias 1in the
grouping, the said ratings were matched correspondingly.

A total of seventy six first year students were
officially enrolled in Calapi National High School during
the school year 1997-1998. Section I was composed of 36
students and 20 students from this section were 1identified
to form the control group.

Twenty students formed the experimental group selected
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readability level of the developed workbook and to make

certain that the constructed workbook is appropriate for the

target group.

Mean. This statistical measure.was used to determine

the mean scores of the experimental group both in the

pretest and the posttest. The formula recommended

Walpole (1982: 24) was utilized, wviz:

n
2 X
_ i=1
X:
n
Where:
X = Mean
X = Pretest/posttest scores of the
experimental and control groups
ZZX = Sum of the pretest and posttest scores
n = Number of respondents/samples in each

group.

Standaxd Deyiation (s}. The variation that existed

each group was computed as follows (Walpole, 1982: 36):

R %X
aniWan
1=1 i=1

n{n-1})

S=_

by

in
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Where:
b4 = pretest/posttest scores of the
experimental and control groups
Zx = sum of the x column
sz = sum of fhe x? column
n = number of respondents/samples in each
group.
t-test for Independent Samples. This statistical tool

Waé applied to test hypotheses 1 and 4 of the study. This
particular tool was used to find the significant difference
of the experimental and control groups both in the pretest
and posttest. The formula suggested by Freund and Simon

(1997: 363) was applied.

i] . i'ﬁ 3
t =
f 2
(ng —-1)512 + (m2-1)s2
d,1
ng+ny —2 m
Where:
t = computed t value
§1 = mean of the pretest or posttest of the
experimental group
Eﬁ = mean of the pretest or posttest of the
control group
n; = number of students in the experimental
group
n, = number of students in the control

group
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s, = standard deviation of the pretest or
posttest of the experimental group

s, = standard deviation of the pretest or
posttest of the control group

t-test for Dependent Samples. This statistical tool

was utilized for testing the significant differences between
the pretest and posttest of the experimental and control
groups, hypotheses two and three. The formula recommended

© by Bartz (1981: 262) was used!

D
i =3
SXD
Wﬁere:
t = computed t value for dependent samples
D = average difference between the posttest and-
pretest of the experimental/control group
D= D/N
D = summation of the D column
xzjf = summation of the square of the D column
N = number of respondents/samples in each
group.

The computed t-value using both formulas was compared
to the critical or tabular t-value at .05 Ilevel of
significance. The c¢orreéesponding hypothesis was rejected

because the t-value chtained was greater than the tabular
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value. Had the obtained value been less than the tabular

value, the hypothesis could be accepted.

Flesch Formula. This formula was used to determine the
readability level of the constructed workbook. The
researcher computed the reading ease score (RES) and the
human interest score (HIS) of the constructed workbook to
make certain that the workbook was appropriate for the
target group.

Twenty-six pages were randomly selected from the 130
pages and subjected t¢ the steps in measuring the reading
ease score and the human interest score.

1. Selecting the Sample Pages. The sample pages
representing twenty percent of the total number of pages
were selected at random from the instructional material.
Exercises and the cover pages of Lesson 1 up to Lesson 8
were not included. N

2. Counting the Number of Words. One hundred words
were taken from each page. Counting the one hundred words
starts on the Ffirst paragraph of each page up to the 100th
words. In samples where there were no paragraphs, the first
word of the sentence was cornisidered. Figure captions,
heading of the lessons, numbers and titles were not included

in the counting.
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3. Counting the Number of Syllables. The syllables in
the 100th words in each sample were counted. The syllables
were then counted the way the word was pronounced. The
average sentence length was counted. This result was used
in computing the reading ease score of the workbook.

4. Counting the Number of Sentences. The total numbef
of sentences in the 100th words in each sample was counted.
If the 100th words fell after more than one half of the
words of the sentence, it was counted as one, otherwise it
was not counted.

5. Finding the Average Word Length. To get the
average word length, the number of syllables in all the
sample pages were divided by the total number of sample
pages.

6. Finding the Average Sentence Length. To get the
average sentence length, the number of words in all the
sample pages were divided by the total number of sentences.

7. Solving for the Reading Ease Score (RES). The

formula of the RES is

RES = 206.835 - (1.015 X Average Sentence Length
+ 0.846 X Average Word Length).

Where:

Total No. of Words
in the Samples

Ave. Sentence Length = —w=-=———-——re—o——o——oa—
Total No. of

Sentences
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No. of Syllables in
All Samples

Ave., Word Length B e e e e e e e e
Total No. of Sample
Pages

8. Solving for the Human Interest Score (HIS). The

formula for computing the Human Interest Score is

HIS = (% Persocnal Words/100 Words X 3.635) +
(% Perscnal Sentences X 0.314).
Where:
Total No. of Personal
Words in All Samples
% Personal Words D o o e e e e
Total No. of Words in
All Samples Pages
Total No. of Perscnal
Sentences
% Personal Sentences = ==—rmmeccececececcecececosee———

Total Sentences in All
Samples Pages



Chapter 4
PRESENTATION, ANALYSIS, AND INTERPRETATION OF DATA

This chapter discusses the results of the analysis of
the collected data. This includes the profile of the first
year high school students, the results of the pretest and
posttest administered to them as well as the decision made

in relation to the four hypotheses that were tested.

Profile of the Respondents

Table 1 shows the composition of the control group and
the experimental group.

It can be gleaned from the table that among the members
of the control group, the age ranges from 13 to 21, the
oldest member is 21 years old followed by 16 and 15 years of
age. Thus the corresponding average age of this group was
pegged at 14.70 years old with a standard deviation of 1.87
yvears. On the other hand, among the members of the
experimental group, the oldest was likewise 21 years of age
and the youngest members were 13 years of age.
Correspondingly, the average age turned out to be 14.65
years old with a standard deviation of 1.81 years.

In ternms cof sex, the two groups have equal

cardinal number of female and male members with a fredquency

64
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Age, Sex and Grades Profile

65

Samples: AGE : S EX : Mathematics I
Number 3 : : . Ave. Grades
t EG & CG : EG : CG : EG CG
1 21 16 M M 75 75
2 15 16 M M 75 75
3 14 21 M M 75 75
4 15 13 F F 75.5 75.5
5 13 13 M M 75.5 75.5
6 14 14 F F 77 77
7 i3 15 F ¥ 78 78
8 16 15 F F 80 80
9 14 13 F F 82 82
10 ié6 14 F F 82.5 82.5
11 14 13 F F 83 83
12 13 14 ¥ ¥ 84 84
13 i3 15 F F 84 g4
14 16 15 F F 84.5 84.5
15 13 16 F M 85 85
16 14 13 F ¥ 85.5 85.5
17 14 13 F F 86 86
18 15 14 M F 86 86
19 15 i6 F M g7 87
20 15 i5 M ¥ 87.5 87.5
TOTAL : 293 : 294 : : 1627 : 1627
: : 1 F=14: F = : :
MEAN : 14.65: 14,70 : : :+ B81.35 : 81.35
: : t: M= 6: M= : :
sD : 1.81 ¢+ 1.87 : s : 5.55 : 5,55
Legend: M -~ Male
F - Female
of 14 and six, respectively. For their grades in
Mathematics I, using the average grade of the first and
were

second grading periods the members of the two groups
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exactly matched with one another with a highest grade of 87.5
and lowest grade of 75. Thus, the average grage in
Mathematics I of these two groups resulted to 81.35 with a
standard deviation of 5.55. It is worthwhile to note at
this point that the experimental group and the control
group were matched in terms of number, age, sex and grade,
hence, their entry behaviors were controlled and were deemed

the same.

Pretest Results of the Experimental
Group and the Control Grou

Table 2 presents the distribution of scores of the two
groups in the pretest administered. 1In the case of the
control group, the highest score obtained was 21 followed by
a score of 20. The lowest score was nine. The total score
of the control group resulted to 290 with a mean of 14.50
and a standard deviation of 3.62. On the other hand, the
highest score obtained by the experimental group was 20 and
the 1lowest score was seven. The total number of scores
reached a wvalue of 295 with a mean of 14.75 and a standard
deviation of 3.96.

In comparing the mean scores obtained by these two
groups of respondents, the experimental group turned out to
be higher than the control group by 0.25. To find out

whether this difference 1s significant, t~-test for



67

Table 2

Pretest Scores of the Experimental
and Control Group

Respondent : PRETEST SCORES
Number :
: Experimental Group : Control Group
1 12 11
2 7 9
3 18 15
4 11 15
5 8 12
6 i9 17
7 13 19
8 14 13
S 16 i6
10 18 14
11 20 20
12 16 18
13 10 iz
14 17 11
15 i5 10
16 19 18
17 18 17
18 10 10
19 19 21
20 15 12
TOTAL ' 295 290
MEAN 14.75 14.50
sD 3.96 3.62
Computed £t = 0.208 Tabular t = 1.645
Level of Significance = .05 arf = 38

independent samples was applied. The computed t-value of .

0.208 turned out to be lesser than the tabular t-value of
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1.645 at a = .05 and degrees of freedom = 38. Thus, the
first hypothesis which states that there is no significant
difference between the pretest results of the experimental
group and ‘the control group was accepted. The observed
difference between their pretest mean scores was not
significant. The findings imply that the entry behdviors of
the two groups were the same prior to experimentation.

Also, the researcher noted that some of the respondents
with low Mathematics I rating (75) obtained high scores in
the pretest and conversely those with high Mathematics I
ratings (85) obtained low scores in the pretest. Since the
researcher was ‘their teacher in Mathematics I she also
examined her class records. She noticed that some of these
students were given low ratings in the first/second grading
period in Mathematics I because of missed guizzes,
exercises, assignments, projects, and recitations due to
absences which explains the said contradictory results. The
data implies that using the average Mathematics I ratings
for two successive grading periods as basis for obtaining
the samples 1in this experiment is not very reliablée. But
since these cbservations are not limited to one only group
but true to both groups, the researcher concluded that the
two groups involved in the experimentation are deemed equal

in terms of entry behavior. The pretest administered to the
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two groups would have differed significantly had the
groupings been bias at the start.
Pretest and Posttest Results

£ e C 0l Grou

Reflected in Table 3 are the pretest and posttest
results of the control group. As discussed earlier, the
highest score in the pretest of the said group was 21 and
the lowest was 9. The resulting mean was 14.50. The
highest score in the posttest was 26 and the lowest score
was 15. The posttest mean scores was 21.05. The data gave
the difference of 6.55 for the posttest and the pretest.
Initially, it could be observed that there was an
improvement in the performance of the control group after
the experimentation.

Subjecting these scores to the t-test for dependent
samples the analysis revealed that the computed t-value of
13.56 was dgreater than the tabular t-value of 2.093 at .05
significant level and degrees of freedom = 19.

Thus, the hypothesis which states that there 1is no
significant difference between the pretest and postisst
results of the control group is rejected. This result led
to the implication that the control group showed a marked
improvement 1in the posttest with the use of the lecture-

discussion method.
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Table 3

Pretest and Posttest Scores of the Control Group

Respond:Pretest Scores :Posttest Scores: Difference
Num§2§ : : : : : Pz . Pr2)
: P . P Pn . P2, D | D?
1 11 121 21 441 10 100
2 9 21 15 225 6 36
3 15 225 21 441 6 36
4 15 22b 20 400 b 25
b5 12 144 20 400 8 64
6 17 289 23 529 6 36
7 19 361 26 676 7 49
8 i3 169 17 289 4 16
9 i6 256 23 529 7 49
10 14 196 19 361 5 25
11 20 400 26 676 6 36
12 18 324 22 484 4 16
13 12 144 i9 36l 7 49
14 11 121 19 361 8 64
15 10 100 20 400 10 160
16 18 324 20 400 2 4
17 17 289 26 676 9 31
i8 10 100 18 324 8 64
19 21 441 25 625 4 16
20 12 144 21 441 9 81
TOTAL 290 4454 421 9039 131 547
MEAN 14.50 21.05 5D = 2.16
Computed t = 13.56 Tabular t = 2.093
Level of Significance = .05 df = 19

Pretest and Posttest Results of the
Experimenptal Group

The results of the pretest and posttest of the
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experimental group are given in Table 4. In the pretest, the

highest score obtained by this group was 20 and the

Table 4

Pretest and Posttest Scores of the
Experimental Group

Respond:Pretest Scores :Posttest Scores: Difference
ent : : :
Number : (P21* - Py)
PP P PP P Py Pan® ¢ D} D?
1 12 144 21 441 9 81
2 7 490 19 361 12 144
3 18 324 24 576 6 36
4 11 121 21 441 10 100
5 8 64 17 289 9 81
6 19 361 28 784 9 81
7 13 169 26 676 i3 169
8 14 196 21 441 7 49
9 16 2b6 20 400 4 16
10 18 324 24 576 6 36
11 20 400 27 729 7 49
12 16 256 23 529 7 49
13 10 100 23 529 13 169
14 17 289 24 576 7 49
15 15 225 . 22 484 7 49
16 19 361 26 676 7 49
17 18 324 21 4471 3 2
18 ie 100 20 400 10 100
19 i9 361 25 625 6 36
20 15 225 25 625 10 100
TOTAL 295 4649 314 4454 162 1452
MEAN 14.75 22.858 Sb = 2.71
Computed t = 13.36 Tabular t = 2.093

Level of Significance = .05 df = 19
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lowest was seven. This resulted to a total of 295 and a mean
of 14.75. In the posttest, the highest score obtained by

the group was pegged at a value of 28 while the lowest score

was 17. Consequently, the total of the scores of the

control group in the posttest was 314 with a ﬁean of 22.85.

The resulting mean difference between the pretest and

posttest scores of the experimental group was 8.1.

To  test  whether the numerical difference is
significant, t-test for dependent samples was utilized. The
third hypothesis "There is no significant difference
between the pretest and posttest mean scores of the
experimental group" was rejected as evidenced by the Ffact
that the computed t-value of 13.36 was dreater than the
tabular t-value of 2.093 at .05 level of significance and 19
degrees of freedom. ILike in the case of the control group,
the experimental group showed marked improvement afitcxr oy
were taught the lessons in Mathematics I with the use of the

developed workbook.

Posttest Result of the Control
and Experimental Group

Reflected 1in Table 5 are the posttest scores of the
experimental and the control group. The highest score
obtained by the experimental group was 28 followed by 27,

26, and 25 while the highest score obtained by the control
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Table 5

Posttest Scores of the Experimental
and Control Group

Respondent : POSTTEST SCORES
Number :
¢ Experimental Group : Control Group
1 21 21
2 19 15
3 24 21
4 21 20
5 17 20
6 28 23
7 26 26
8 21 17
9 20 23
10 24 19
11 27 26
12 23 22
13 23 19
14 24 19
i5 22 20
16 26 20
17 21 26
18 20 18
19 25 25
20 25 21
TOTAL 457 421
MEAN 22.85 21.05
SD ' 2.87 3.05
Computed £t = 1.922 Tabular t = 1.645
Level of Significance = .05 af = 38

group was 26 followed by a score of 25, 23, and 22.
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Moreover, the lowest scores for the experimental group and
the control group were 17 and 15 respectively.

Futhermore, the data showed that the experimental group
had a total of 457 and a mean score of 22.85. While the
control group posttest had a total of 421 and a mean score
of 21.05. Evidently it can be observed that the mean score
of the experimental group in the posttest is higher than
that of the control group by 1.8.

To test the significance of the mentioned difference,
t-test for independent samples was applied. Inasmuch as the
computed t-value of 1.922 proved to be greater than the
tabular t-value of 1.645 at .05 level of significance and 38
degrees of freedom the hypothesis "There is no siénificant
difference between the posttest mean scores of the
experimental group and the control group" was rejected.
This implies that the use of the developed workbook in
teaching Mathematics I is better than the lecture-discussion
approach. Hence, the use of the developed workbook 1is an

effective approach to teaching Mathematics.

Implication
The findings of the study showed that the moderator

variables such as age, sex, and grades were common Lo ths

two groups. Since the students were equally paired. ons can
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safely say that taking all things equal the performance of
students in Mathematics depended largely on their entry
behavior to specifically refer to their previous knowledge
in mathematics and their actual absorption of lessons during
the experimentation.

The findings revealed that there was a significant
difference between the performance of the experimentnal znd
control groups. This implies that the use éf the developsd
workbook has a better impact on the students as compared 'tﬁ
the traditional method using exercises, workesheete, and
activity sheets. The posttest results yielded a higher mean
score of 22.85 for the experimental group over the control
group having the mean score of 21.05. The difference
between the two posttest mean scores is 1.8. The computed t
and tabular t yielded a difference of 0.277.

Since the use of the developed workbook has a better
impact on the students than the traditional appreach, it can
be adopted as an instructional material in teaching
Mathematics I. Also, the teacher c¢an vary her usuzl
teaching approach by the use of the workbook.
Individualized instruction with the use of a workbook has
-many advantages over the traditional approach hence its u=se
as a strategy is strongly recommended by authorities.

Moreover, aside from the empirical evidence that the
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use of the developed workbook has resulted to a marked
improvement on the part of the experimental group, an
special aspect of learning provided by books and other
instructional materials is that the developed workbook has
succeeded in helping the students to become independent

learners.

gis o e Readgbilit
Level of the Developed
Wo 00
The readability level of the developed workbook is
measured in terms of its appropriateness and how interesting

it 1is to the users. The researcher used Fleasch Formula to

determine the readability level of the developed workbook.

Table 6

Results of the Reading BEase Score (RES) and
Human Interest Score (HIS)

Workbook: RES : Interpretation : HIS : Interpretation

1 71.784 Fairly Easy 12.14 Mildly Interesting

Table 6 reflects the result of the Reading Ease Score
(RES) and the Human Interest Score (HIS) obtain from the

pages chosen as samples.

As can be gleaned from Table 6, the developed workbook
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is fairly easy suited and appropriate to the first year and
2nd year high schoel students. It is also mildly
interesting enhancing in the students the desire to go

through the material.



Chapter 5
SUMMARY OF FINDINGS, CONCLUSIONS, AND RECOMMENDATIONS

This chapter presents the summary of findings, the
corresponding conclusions drawn from the study as well as
the recomendations formulated based on the conclusions
drawn.

Summary of Fitdinds,

After the data were scored, analyzed and interpreted,
the following are the salient findings:

1. The control group and the experimental group
belonged o more or less the same age level. The average”
age of the control group was 14.70 and the average age of
the experimental group was- 14.65. *

2. The control group and the experimental group had
more or less the same entry behavior in terms of average
grade of the two rating periods in Mathematics I. The
experimental group had an average of 81.35 gnd the control
group had an average of 81.35.

3. The pretest results of the experimental group and
the control group had an average of 14.75 and 14.50
respectively. The computed t for the pretest result of the
experimental and control groups was 0.208. This led to the

78
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acceptance of the hypothesis that there is no significant
difference between the pretest results of the experimental
and control groups.

4. 'The control group had an average pretest mean score
of 14.50. The posttest mean score was 21.05 giving a
difference of 6.55, The computed t value was 13.56 which
turned out greater than the tabular t-value. Therefore, the
hypothesis of no significant difference between the pretest
and posttest mean scores of the control group was rejected.

5. The results of the pretest and posttest scores of
the experimental group were as follows: the pretest mnean
score was 14.74 and the posttest mean score was 22.85,
resulting in the dJifference of the means of 8.1, The
computed t value was 13.36. Hence, the hypothesis of no
significant difference between the pretest and postiest mean
scores of the experimental group was rejected.

6.  The experimental group had an average of 22.85 in
the posttest while the control group had an average posttest
score of 21.08. The corresponding computed t-value was
1.922 which was greater than the tabular/critical wvalue.
This led to the rejection of the fourth hypothesis which
states that "There is no significant difference between the

posttest mean scores of the experimental and control

groups."”
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Conclusions

On the basis of the findings Jjust presented, the
following conclusions could be drawn from the study:

1. The experimental group and the contrel group have
the same entry behavior on the basis of their age, sex, and
average grades in Mathematics I profile, as well as, on the
basis of comparizon of the result of the pretest mean
scores. This implies that the experiment ig free from bias
in terms of the results arrived at.

2. The use of a developed workbook is an effective
method of teaching Mathematics I. This 1is hecause the

experimental group showed a marked Iimprovement in the

posttest,

3. The  lecture-discussion method c¢an also be
considered as an effective nmethod of teaching
Mathematics.

4. The use of workbobk (individualized instruction
approach) is an effective method of teaching Mathematics
compared to the traditional lecture discussion method
supplemented by worksheets, activity sheets, and exercises
as evidenced by the fact that the fourth hypothesis was

rejected.
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Becommehdationg

From the findings arrived at in this study, the
following recommendations were made:

1. Teachers should use workbooks in teaching
Mathematics so as to make the léssons not boring because of
method variation.

2. Students should be exposed to material-centered
instruction like the use of workbook to develop their
potential for independent learning.

3. Teachers should attend seminar-workshops on making
workbooks so that they can prepare their own workbocks and
have also time to attend to other functipns/activities 1like
individual follow-up and remediation.

4, A similar experiment may be conducted using
workbooks on other topics/areas in Mathematics.

5. The use of other teaching approaches or
methodologies may be tried out with the developed workbook

to prove its effectiveness.
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Profile of Age, Séx and Ave. Grade in Math T

of the Control Clags (First Year - 1)

Vs Leted mrm prosemt e oL —

No. Names Ave. Grade
Math I Sex Age
* 3. Ardel J., Bersola 75 Dropped M 16
2. Joel M. Dacles 87 M 13
3. Catalino T. Dacutanan 89.5 M 15
* 4, Jimmy B. Francisco 85 M 16
5. Nelcar J. Gabiana 90.5 M 14
6. Alberto M. Gabuya 92 M 14
7. Wilson M. Gabuya 75 M 16
8. Rolly L. Jabinar 92 M 14
* 9, Michael G. Jabolin 87 M 16
* 10, Emelito G. Laboc 75.5 M 13
* 11, Noli M. Labonhg 75 M 16
* 12, Pepito L. Oblino 75 M 21
* 13, Ritchelle L. Abelleta 82.5 F 14
* 14, Realiza M. Abarracoso 75.5 F 13
* 15, Lorena G. Abawag g4 F 15
* 14. Amn B. Anievas 86 F 14
* 17. Jimmely D. Babacyao 82 F 13
¥ 18. Aileen G. Cabasaris 78 Dropped F 15
19. Gina B. Dacatimban 85 F 15
* 20. Michelle L. Eclipse 83 F 13
* 21, Lita M. Fabillar 84 F 14
* 22, Eleanor C. Gabani 78 F 15
23. Elena D. Gabiana 89.5 F 13
24. Gina J. Gabiana 84 ¥ 12
* 25, Mally M. Gabin 77 F 14
26. Renalie A. Golondrina 88 F i5
* 27. Aida ¢. General 80 ¥ 15
* 28, Lilia G. Jaba-an 85.5 F i3
29. Divina 0. Labong 87 F 14
30. Arlene G. Mabanan 90.5 F 13
31. Wilma G. Mabanan 91 F i3
* 32, Susana G. Mabubay 84.5 F i3
* 33, Roselle G. Obinguar 87.5 F 15
* 34. Nancy G. Pacios 82 Dropped F 14
* 35, Emerita B. Paclita 85 F 13
36, Victoria G. Paclita 89 ¥ 16

Respondent
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of the Experimental ¢lass
(First Year - II}

Profile of Age, Sex and Ave, Grade in Math I

91

Ave. Grade

No. Names
Math I Sex Age
1. Ariel L. Abawag 77 M 13
2. Jonathan 1. Bachutan 76 M 13
3. Marlon M. Crodua 80.5 M 13
* 4. Lee F. Cuna 75.5 M 13
5. Emelito &. Dacles 821 M 14
6. Rolando G. Fabriag 77.5 M 14
* 7. Elmer M. Gagbo 75 M 21
8. Warlito M. Gagbo 76 M 23
* 9, Jaime M. Lazarra 75 M 14
10. Melbor L. Mabanan 84 M i5
* 11. Louie C. Mabilangan 75 M 15
12. Patrick D. Miraveles 76.5 M 16
13. Apolonio P. Plana Jr. 78 M 13
* 14. Alperto G. Pacios 87.5 M i5
15. Lelito L. Pacle 77 M 21
* 16. Ariel I,. Sumbise 85.5 M 14
* 17. Maricel O. Bersola 83 F 14
* 18. Fulgencia A. Cabangunay 75.5 F 15
* 19, Aileen J. Cabarles 83 Dropped F 15
* 20. Marife F. Cabatuan 84.5 F 16
* 21, Adelina J. Dacles 84 F i3
22. Vangeline P. Dacutanan 77.5 P 15
* 23, Alleen P. Enolfe 88 F 15
24, Fenida L. Gabane 82 F 17
* 25, Thelma P. Gabane 78 ¥ i3
* 26, Marina B. Gabians 77 F 14
* 27, Marilyn €. Gabin 86 F 12
28, Janet B. Jaba-an 81.5 ¥ 13
29. Maricar B. Jaba-an 81 F 16
* 30. Prudencia G. Jaba-an 80 F 16
% 31. Analyn D. Labido 82 F 14
* 32, Amor G. Laboc 85 F 13
* 33. Rona A. Llanita 80 Dropped ¥ 18
* 34, Maricris C., Mabilandan 87 F 15
35. Michelle L. Mabilangan 78.5 F 13
36. Wilma €. Mabilangan 78 F 14
* 37. Hazel 0. Obinguar 84 F 13
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No. Names Ave. Grade
Math I Sex Age
* 38, Mryna J. Obinguar 82.5 F 16
* 39, Alberta M. Paderncs 86 ¥ 15
40, Junalyn ©. Rapiza 82 F 13

e e e e e e

* Regpondent
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Age, Sex and Ave. Grade in Math 1

of the Control Group
Respondent Nanes Age Sex Ave. Grade
No. Math I
1. Wilson M. CGabuya 16 M 75
2. Noli N. Labong 16 M 75
3. Pepito L. Oblino 21 M 75
4. Realiza M. Abarracoso 13 F 75.5
5. Emelito G¢. Laboc 13 M 75.5
6. Mally M. Gabin i4 ¥ 77
7. Eleanor P. Gabane 15 F 78
8. Aida G. General 15 F 80
9, Jimmely D. Babacyao 13 ¥ 82
10. Ritchelle 1. Abelleta 14 F 82.5
11. Michelle L. Eclipse 13 F 83
12. Lita 0., Fabillar T 14 F 84
13. Lorena G. Abawayg i5 ¥ 84
14. Susana F. HMabubay 15 F 84.5
15, Jimmy B. Francisco 16 M 85
la. Lilia G. Jaba-an 13 F 85.5
17. Emerita B. Paclita 13 F 86
18. Ann B, Anievas 14 F B6
19. Michael G. Jabolin ie M 87
20. Roselle G, Obinguar 15 F 87.5
Total 284 o= 14 1627
M= 6
Mean 14.70 81.35
8D 1.87 5.55

H]
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Age, Sex and Ave. Grade in Math I

of the Experimental Group
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Respondent Names Age Sex Ave., Grade
No. Math I
1. Elmer M. Gagbo 21 M 75
2. Louie C. Mabilangan 15 M 75
3. Jaime M. Lazarra 14 M 75
4, Fulgencia Cabanguanay 15 F 75.5
5. Lee F. Cuna 13 M 75.5
6. Marina B. CGabiana 14 F 77
7. Thelma P. Gabane 13 F 78
8, Prudencia G. Jaba-an 16 F 80
9. Analyn D, Labido 14 F 82
10. Myrna J. Obinguar 16 ¥ 82.5
11. Maricel O. Bersola 14 F 83
12. Hazel O. Obinguar 13 F 84
13. Adelina J. Dacles 13 F B4
14. Marife F. Cabatuan 16 F 84.5
15. Amor G, Laboc 13 P 85
16. Ariel L. Sumbise 14 M B5.5
17. Marilyn C. Gabin 14 F 86
18. Alberta M. Padernos i5 F 86
19. Maricris C. Mabilangan 15 F 87
20. Alberto G. Pacios is M 87.5
Total 293 F = 14 1627
M= 6
Mean 14.65 81.35
sD 1.81 5.55
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October 15, 1997

The DEAN

Graduate School

Samar State Polytechnic College
Catbalogan, Samar

Madam:

} have the honor to apply for Pre-Oral Defense of my thesis entitied ____
TEACHING STRATEGY USING KEY WORDS IN MATHEMATICS CONCEPT CONCEPT
EMPHASIS THEIR EFFECTS ON THE STUDENTS’ PERFORMANCE
on the date corvenient for your office.

Very truly yours,
(8GD.) JOSEPHINE E. BACSAL
Graduate Sfudent

Recaommending Approval.

(SGD.)_Prof . FLORIDA B. MARCO
Adviser

APPROVED:

(SGD.) RIZALINA M. URBIZTONDO, Ed.D.
Dean, Graduate & Post Graduate Studies

Date;
Time:
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PT0PICS : Item @ Cognitive Skillg : Total
t No., : K. C: A : HA :

Constants and Variables 1-4 2 0 0 2 4
Mathematical Phrases .

and Sentences 5~9 o} 3 1 1 5
Coefficient, Exponents

Base & Power 10-1¢6 1 5 0 1 7
Evaluation of Nunmerical

and Algebraic

Expressions 17-23 0 1 4 2 7
Algebraic Expressions 24-29

& Polynomials 40-43 1 5 2 2 10
Addition & Subtraction

of Monomials &

Polynomials 30-33 o 1 3 0 4
Multiplication of

Polynomials 34-39 1 2 2 i 6
_Division of Polynomials  44~50 0 2 3 2 7
Total 5 19 15 11 50
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APPENDIX |
PRETEST/POSTTEST FOR VALIDATION

MULTIPLE CHOICE: Choose the letter of the correct answer and write it oon your
answer sheet.

1. What are the constants in the algebraic expression 4 —3y?
a 4,-3
b. x
c. 2
*d. 4,-3and2

2. What is 6 in the given algebraic expression 2x*> —3y +6?
a. variable
b. exponent
C. base
*d. constant

—
N

2, what are the values of positive integer n?
3

-

T

— =

~ -

W RN

3
' _2:

-1,0,1, 2, 3
2, 3

| O (S | J 2N
|

3
o ouUvmg
o
=

30350

4, A certain number x is less than -3. Which of the following numbers can
replace x?
a 1
b. -1
c. -2
*d. —4

5. What is the mathematical representation of “five fourths of a number x'?
a 4x=5
b. x+5/4
*C. B4 x
d. 54 +x
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6. The expression 2 —x means
a. 2is less than the number x.
b, 2 minus the number x.
c. 2islessthanx
d. the number x diminished by 2.

7. The area of a square with side s is 25. How is this statement represented
mathematically?
a. s=25
b. 2s=25
xc. 82 =25
d 4s=25

8. Which expression represents the cost of 7 pieces of atis at x pesos
per piece?
*3, X
b. x+7
c. 7T—x
d x/7

9. Which of these numbers is greater than (—4) but Jess than 17
a. (-5)
b. (4)
*C, 0
d. 1

10. Which of these algebraic expressions have a numerical coefficient
of 27 .
a X
b, 2x
c. m2¥12
d x2

11. What is the exponent in the expression, 3x*m?
a 3

b, 4
c. X
d m



12. Which is the same as (a/b)*?
sa. a /b’
b. a’/b
c. 3a/b
d. 3a/f3b

13. The shorter expressionfor2e2e2exeXeXoyoyeyis

a. 2xy°
b, 3(2xy)
0. 8Cy?
d. 6(3x3y)

14.  Which of the following statements is true?
i. x4 isthe same as 4x.
ii. y+y can be written as y?
ifi. (2x)? is equal to 8x°

a. ionly
*b. iii only
c. iandiionly
d. ii and iii
15. What is the coefficient of x° in —1/2 x*?
a %
xb. —%

c. 1
d 2

16. What is the numerical coefficient of 3y/47?
a. 3
b. 4
*C, 3/4
dy

17. What is the value of the expression x + 3 when x is10?
a 3
b. 7
c. 10
*d, 13



18.

19

20.

21.

22,

23.

100

When x = 2, which of these expressions gives 127?
a 10-x
b. 14 —(-3)
. B¢
d. 12x

What is the value of [(x ~ 2y)]whenx=8,y=2, andz= (-6 )?
a 16

b. 6
*C, —2
d -10

When m = 3 and n = (-3), what is the value of the expression 9m+ 2n?
a 27
b. (-128)}

*c. (-101)
d 155

If operation [x] is defined by the equation adb =a +b® then2[x]3=__ ?
a. 7

b, 11
c. 12
d 25

Which expression is NOT equal to 4(y) — 1?7
a. {(4)-1
b. (4y)-1
c. 4y-1)

*d. 4y —1

Which of these statements is true if x> and 2x are to be replaced
by integers?

i. x?is greater than 2x when x is greater than 2.
ii. the two expressions are equal when x= 2.

a. ionly
b. ii only
+C, bothiandii

d. neitherinorii



24,

25.

26.

27.

28,

29.

101

The perimeter of a quadrilateral whose sides are 5n, 3/2n, 2n,
and 5/4nis ?
a. 15/6n%+
b. 7n+ 8/4n
*C. 38nf4
d. 7n*+8n?/6

The perimeter (P) of atriangleisP=a+b+cwhere g, b, andc
are its sides. if P = 45, which set of values cannot be length of the sides
of triangle ABC?

a. {15, 15, 15}
b. {12, 10, 23}
=¢. {5, 12, 19}
d. {10, 10, 25}
IfA=3x+2andB=x-2, whatis A+B?
a 4x+4
b. 4x-4
*C.  4X
d. 3
The sum of 5% 102 y* and (-12¢ y*) is .
a. 2¢y*
sb. Cy*
c. 15x%y*
d 272y*
What is the sum of 5x and —4y?
*a, Sx—4y
b. —Xy
c. 5x+4y

d. none of these

Given a + b = 5, If b is increased by 3. What will happen 1o a, if the
sum is to remain the same?
a. became zero
b. will increase
¢, Wwill decrease
d. remain the same



30. What number is added to 3% which will give 15 4/57?
*a. 12 310
b. 12 7/10
c. 11110
d 117/10

31. What must be added to 30mn®to get 25 mn*?
a. 5mn°
b. 20 mn®
*¢. (=5 mn?)
d. (-10mn?

32. What is the difference if the sum of 3y*and 8y?is subtracted from 15y*?

*a, 4y°
b. 11y?
c. 18y°

d. 23y?

33. What is the simplified form of 3x — (2y —x)?
a. 3x-y
b. 4x-y
*C, 4X—2y
d. 2x—-2y

34. What is the value of —x if x = 57
a -10
b. 10
*C, =5
d b5

35. What are the factors of 5xyz?
a XxVz
b. 5
c. 52z
*d, 5, X, v,z

36. Which of the following statements is true?
a. 12is a multiple of 5.
*b. 4 is a factor of 20.
c. 15 is divisible by 2.
d. 5isdivisible by 18.

102
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37. What is the square of xy*?
a. 2x(4x)

b. xy*

2
*C. X°Y
d. x*y®

4

38. What is;st;qg product of 3x% * and 7xy??
a. 10
b. 21&/°

39, Hx+2x+3x+4x=1+2+3+4, then x = ?
a. 0
*b. 1
c. 2
d 3

40.  Which is an example of a monomial?
sa. 2°°
b. x+1
c. {a—-b) +2
d x+y+z

41. Which is an example of a term in an algebraic expression?
a. 3%y-Sxy+7
b. 3x*+ 9x(2y + z)
c. 2x-3y
*d, (-2xy +y -3)

42. How many terms has the expression, 2+ 4x + Sy + 7 have?
3
a. three
+b. four
c. one
d. two

43. What is the degree of the first term of the given polynomial x* -4xy” +47?
*a, two
b. three
c. one
d. none of these



44,

45,

46.

47 .

48.

49,

What value/values of x (if any) is the expression x-1 undefined?

x+3
a x=3
*h, x=-3
c. X>3
d x<3

What value of )25 will make the denominator equal to zero?

Xo=2xy +y*
X—2

a x=0

*h, x=2

c. X=-2

b. none of these

What expression must be multiplied by 4x to get 20572
a. 4axy

*b. Bxy’
c. 10xy

d. 20xy?

If (28 y:) is divided by (- 4°y®), the quotient is .

What is the quotient when 24x%y? is divided by —3xy?
a 8
b. 8

*G, =8
C. 8;(2\(

What expression is equal to 5x/9?
a 9+5x
b. 5x9
c. 9/5x

#d. 5x (1/9)

104



50. The simplest form of 82+ 9x> 2% is

3x°
a 5x
b. x
*C, 5

105
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APPENDIX J
PRETEST/POSTTEST

MULTIPLE CHOICE: Choose the letter of the correct answer and write it on your
answer sheet.

1. What is 6 in the given algebraic expression 2x* -3y +67
a. variable,
b. exponent
¢. base
*d. constant

2. A certain number x is less than —3. Which of the following numbers can be
the value of x?

a 1

b. -1

c. -2
*d, —4

3. What is the mathematical symbol of “five fourths of a number x*?
a 4x=5 .
b. x+5/4
*C, S5Mx
a 5M4+x

4, What is the meaning of the expression 2 — x?
a. 2 is less than the number x.
b, 2 minus the number x.
c. 2islessthanx.
d. the number x diminished by 2.

5. The area of a square with side s is 25. How is this statement represented
mathematically?
a. s=25
b. 28=25
%0, §° =25
d 4s=25



6. Which expression represents the cost of 7 pieces of atis al x pesos
per piece?
*a X
b. x+7
c. 7—X
d x/7

7. Which of these numbers is greater than (—4) but less than 1?
a. (-5)
b. (—4)
. O
d 1

8. Which of these algebraic expressions have a numerical coefficient
of 27
a x
sh, 2
c. mx%z
d x2

9. What is the exponent in the expression, 3x’m?
a 3
*b. 4
c. X
d m

10. Which is the same as (a/b)*?
xa. a /b
b. a’fb
c. 3alb
d 3a/3b

11. What is the shorier expressionfor2e2e2exexeXeyo yey?
: a. 2xy°

b. 3(2xy)
*c, 8y’

d. 6(3x3y)

12. What is the numerical coefficient of 3y/47?
a 3
b. 4
*C, 3/4
d vy
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13. What is the value of the expression x + 3 when x is10?

a 3
b. 7
c. 10

*d. 13

14. When x = 2, which of these expressions gives 127

15.

16.

17.

18.

a 10-x
b. 14 -(-3)
*c. 3x2

d 12x

Which expression is NOT gqual to 4{y) — 17
a (4)-1
b. (4y) -1
c. 4(y-1)

*d. 4y -1

Which of these statements is true if x> and 2x are to be replaced
by integers?

i. X2 is greater than 2x when x is greater than 2.
ii. the two expressions are equal when x= 2.

a. ionly
b. iionly
*C. bothiandii

d. neitherinorii

The perimeter of a quadrilaterai whose sides are 5n, 3/2n, 2n,
and 5/4nis ?
a. 15/6n* +
b. 7n+ 8/4n
*C. 39n/4
d. 7n*+8n°/6

-
jé

What is the sum of 5%, 10x% y%, and (-122 y*)?

a 2°y*
b, 3x2y*
c. 15y*

d. 27x%y*

108



19. Given a+ b =5. If b is increased by 3, what will happen to a, if the

sum is o remain the same?
a. became zero
a. will increase
*C,  Will decrease
d. remainthe same

20. What must be added to 30mn®to get 25 mn2?
a. 5mn?
b. 20 mn?
*c, (~5mn?)
d. (-10mn?

21. What is the simplified form of 3x — (2y -x)?
a 3x-y
b. 4x-y
*¥C. 4X—2y
d. 2x-2y

22. ifx=5, whatis —?
a. =10
b. 10
*C, =5
d 5

23. Which statement is true?
a. 12is a multiple of 5.
*b, 4 is a factor of 20.
b. 15 is divisible by 2.
¢c. 5is divisible by 18.

24. What is the square of xy*?
a. 2x(4x)
b. xy*
. X2y
d. x*y®

25.  Which of the following choices is an example of a monomial?

@ O

b, x+1

¢ (a—-b) +2
d xXty+z
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26. How many terms are there in the given expression?
2+ 4x + 5y + 7
3
a. three
b, four
C. one
d two

27. What is the degree of the first term of the given polynomial >® -4xy? +4?
3. two
b. three
c. one
d. none of these

28. What expression must be multiplied by 4xy to get 20:%y*?
a. 4xy
*b. 5xy’
c. 10xy
d. 20xy?

29. What is the quotient when 24y is divided by —3xy?
a. BXX
b. 8x
*C. —8xy
d. 8y?

30. What expression is equal to 5x/9?
a. 9+5x
b. 5x9
c. 9/5x
*d. 5x{1/9)
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Appendix K

Ttem Analysis of Test Instrument
(Pretegt/Pogttest)

i, et sty oraas:

Correct Dif.Ind. Inter- Dis.Ind. Inter-~ Decis-~

Itém Key Responses U+L  preta- U-L  preta- sion
Ne. UG : I6 p=-~-= tion D = ~--= tion
2N N

1. 4 13 12 .89 VE .07 P Reject
2 d 13 8 .75 E .36 RG Accept
3 d 12 12 .85 E 0 P Reject
4 d 8 4 .43 MD .28 NI Modify
5 c 11 7 .64 MD .28 NI Modify
6 b 10 6 .57 MD .28 NI Modify
7 c 8 3 .39 D .36 RG Accept

.8 a 11 5 .50 MD «43 VG Accept
9 c 13 4 .61 MD .64 vG Accept
10 b 9 2 <39 D «50 VG Accept
11 b 8 3 .39 D .36, RG Accept
12 a 7 2 .32 D .36 RG Accept
13 c 9 5 .50 MD .28 NI Modify
14 b 13 12 .89 VE .07 P Reject
15 b 10 i3 .82 E -.21 o Reject
16 c jo 5 .53 MD 36 RG Accept
17 d 12 7 .68 MD .36 RG Accept
18 o] 13 6 .68 MD .50 RG Accept
19 c 3 1 .14 VD .14 P Reject
20 c 12 11 .82 E .07 P Reject
21 b 13 11 .85 E w14 P Reject
22 c 9 4 .46 MD «36 RG Accept
23 c 8 3 .39 D .36 RG Accept
24 C 11 3 .50 MD .57 RG Accept
25 C 1 3 14 vD -.14 P Reject
26 ¢ 10 14 .85 E -.28 P Reject
27 d 12 8 .71 E .28 NI Modify
28 a 6 4 .35 D .14 P Reject
29 c 11 6 .61 MD .36 RG Accept
30 c 1 c .04 vD .07 P Reject
31 c 9 “4 +46 MD .36 RG Accept
32 a 2 1 .11 vD .07 P Reject
33 c 8 3 .39 D .36 RG Accept.
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Appendix K {Cont’d.)

P S ——

Correct Dif.Ind. Inter- Dis.Ind. Inter- Decig-

Item Key Responses U+L  preta- U~L  preta- sion
No. UG : 16 p = === tion D = «~=~ tion
2N N
34 ¢ 10 6 .57 MD .28 NI Modify
35 a4 4 3 .25 D .07 P Reject
36 b 9 5 .50 MD .28 NI Modify
37 C 13 7 .71 E <43 VG Accept
38 d 3 4 .25 D -.07 P Reject
39 b 14 14 1 VD 0 P Reject
40 a 12 8 .71 E .28 NT Modify
41 4@ 4 4 .28 D 0 P Reject
42 b 9 5 .50 MD .28 NI Modify
43 a 11 6 .61 MD .36 RG Accept
44 b 2 4 .21 D ~-.14 P Reject
45 b 5 3 .28 D .14 P Reject
46 b 11 4 <53 MD 50 VG Accept
47 d 14 131 11 vD .21 NI Reject
48 c 10 4 .50 MD .43 VG Accept
49 d 12 5 .64 MD .43 VG Accept
50 c 14 12 07 VD .14 P Reject
Legend: VD - Very Difficult P ~ Poor
MD - Moderately Difficult NI - Needs Improvement
D - pifficult RG - Reasonably Good
- Easy VG - Very Good

«
=

- Very Easy
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APPENDIX L

Computation of the t — value of the Difference Between
Means of the Pretest Scores of the
Experimental and Control Groups

Experimental Group Cornitrol Group
i Xi i X;
it 295 it 290
Xv= n = 30 = 14.75 X1-—= 0 = 50 = 14.50
nXxy;” — (Xxny nXyxpy” — (Txioy
2 _ 2 _
S117 = 8127 =
n(n-1) n(n—1)
_20(4649) — (295)° _ 20(4454) - (290)°
20(20-1) 2020 - 1)
92980 -- 87025 _ 89080 —84100
20(19) 20(19)
_ 5955 _ 4980
380 380
= 15.67 = 13.11
Xu — Xp— 9
t p—t
(ny —Dsu”+ @z —1sio” [ 1
Ny +myp —2 n;  fp
¢ = 14.75 —~ 14.50
/@20-1)15.67+ (20-1)13.1 N
J 20 +20 —2 20 ' 720
¢ — -025 -
297.728—1— 249.09 (0.1)

t = 0.208 tos, df =38, is 1.645-not significant, p <.05



Appendix M

Computation of the t — value of the Difference Between
Means of the Posttest Scores of the
Experimental and Control Groups

Experimental Group Control Group
5 xs pIPS
it 457 - _im 421
Xor= = 35— = 22.85 Xor= — =55 = 21.05
nYxy’ — Ty , 0 X0 — (XXazy
S21 = S22 =
n(n-1) ' n(n—1)
_ 20(10599) — (457) _20(9039) — (421)
2020 -1) 20(20-1)
_ 211980 — 208849 _ 180780 - 177241
20(19) 20(19)
3131 _ 3539
© 380 380
= 824 = 931
¢ = Xp1 — Xp — O
/ (021 —1)sor” + (32 —1)s520” 4+ 4
Ny + 1y —2 [ 135 1122]
¢ = 2285 — 21.05
/(20 -1)8.24+ (20-1)9.31 [ 1
v 20+20 -2 20 720
¢ = 1.80 -
156.56 + 176.89
/_ 33 {0.1)

t = 10922 tos, df=38, is 1.645 significant, p < .05
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APPENDIX N

Computation of the t — value of the Difference Between
Means of the Posttest and Pretest Scores
of the Control Group

_ D - 131
D = -131 D = = = -6.55
N 20
YD? = 947 N = 20
Sp = XD* D* = 947 (-655% = 4735-4290
v N v 20
~ v 445 = 21095
Sp 2.1095 21095  2.1095
Sxp= ——— = = = = (.4838
YN-1 V20-1 V19 4.36
D - 6.55
t = = = -13.54 disregard sign
Sxp 0.4838

fus, df=19, is 2.093 significant, p<.05
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APPENDIX N

Computation of the t - value of the Difference Between
Means of the Posttest and Pretest Scores
of the Experimental Group

B D -162
D = -162 D= = = -8.10
N 20
YD? = 1452 N = 20

Sp = /zg2 D = /1452 _(-8.10° = /72.60-65.61
v N v 20 v

= \}6.99 = 2.64

S 2.64 2.64 2.64
Sxp= ———— = - - = 0.6055
N-1 V20-1 V19 4,36
D -8.10
t = = = - 13.38 disregard sign
SXD 0.6055

tys, df=19, is 2.093 significant, p<.05
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APPENDIX NG

Computation of the Reliability Coefficient (r)

k 62.pg
P = — (1- )
K1 (ka)?
30 6(5.2479)
ro= -— (1- )
30-1 (30 x 0.3988)
30 31.4874
ro = —— (1~
29 143,13729

r o= 1.03 (1- 0210)

r = 0.8410

Interpretation: Fairly high, adequate for individual measurement.



APPENDIX O

Experimentation Activity Schedule

SY 1997 - 1998
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Date Day ACTIVITIES
JAN. 18  Mon. Administration and Validation of Instrument to Second
Year Students of Calapi National High School
21 Wed. Pretesting
22 Thurs.  Grouping of the First Year Students and Distribution
of Workbook {o First Year If
23  Fi. Taught Lesson 1.1 to Both Groups
26  Mon. Taught Lesson 1.2 to Both Groups
27  Tues.  Teught Lesson 2.1 to Both Groups
28 Wed. Taught Lesson 2.2 to Both Groups
29 Thurs. Taught Lesson 3.1 to Both Groups
30  Fri Taught Lesson 3.2 to Both Groups
FEB. 2 Mon Taught Lesson 4.1 to Both Groups
3  Tues. Taught Lesson 4.2 to Both Groups
4  Wed. Taught Lesson 4.3 to Both Groups
5 Thurs. Taught Lesson 4.4 to Both Groups
6 Fr.’ Administrators Conference
9 Mon. Taught Lesson 5.1 to Both Groups
10  Tues. Taught Lesson 5.2 to Both Groups
11 Wed Taught Lesson 6.1 to Both Groups
12 Thurs.  Taught Lesson 6.2 to Both Groups
13 Fri Taught Lesson 7.1 to Both Groups
16  Mon. Taught Lesson 7.2 to Both Groups
17 Tues, Taught Lesson 8.1 to Both Graups
18 Wed. Taught Lesson 8.2 to Both Groups
19  Thurs.  Wrap-Up .
20  Fri Posttesting
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APPENDIX P

Republic of the Philippines
SAMAR STATE POLYTECHNIC COLLEGE
Catbalogan, Samar

APPLICATION FOR FINAL-ORAL DEFENSE

March 4, 1998

The DEAN

Graduate Schoof

Samar State Polytechnic College
Catbalogan, Samar

Madam:

I have the honor to apply for Final Defense of my thesis entitled
EFFECTIVENESS OF WORKBOOK IN TEACHING MATHEMATICS |

on the date convenient for your office.
Very truly yours,

(SGD.) JOSEPHINE E. BACSAL
Graduate Student

Recommending Approval:

(SGD.) Prof: FLORIDA B. MARCO
Adviser

APPROVED:

(SGD.) RIZALINA M. URBIZTONDO, Ed.D.
Dean, Graduate & Post Graduate Studies

Date:
Time: . »




APPENDIX Q

Logbook for Mathematics |
SY 1997 — 1998
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Date Day TOPICS Remarks

JAN. 23  Fri. Constants Carried
26 Mon. Variables Carried
27  Tues. Mathematical Phrases Carried
28  Wed. Mathematical Sentences Carried
29 Thurs.  Coefficient and Exponent Carried
30 Fri Power and Base Carried

FEB. 2  Mon. Numerical Expressions Carried
3  Tues. Algebraic Expressions Carried
4  Wed. Evaluation of Numerical Expressions Carried
5 Thurs.  Evaluation of Algebraic Expressions Carried
9 Mon. Classification of Mathematical
10  Tues. Expressions Carried
11 Wed Addition of Monomials and Polynomials Carried
12  Thurs. Suibfraction of Monomials Carried
13 Fri Multiplication of Monomials Carried
16  Mon. Multiplication of Polynomials by Monomials

and Another Polynomials Carried

17  Tues. Division of Monomials Carried
18 Wed. Division of Polynomials Carried
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APPENDIX R

INTERPRETATION OF THE READING EASE SCORE AND HUMAN
INTEREST SCORE OF THE FLESCH FORMULA

Réading Ease Scale

RES : Description Style : Corrected Grade Level
90 - 100 Very Easy 5™ grade

89— 90 Easy 6" grade

70 - 80 Fairly Easy 1%t -« 2%year High School
60~ 70 Standard 39— 4" year High Schoot
50 -60 Fairly Difficuit 1%-2" year College
30~ 50 Difficult 39- 4™ year College
0- 30 Very Difficuit College graduate

Human Interest Scale

HIS Description of Style

60 - 100" Dramatic

40 — 60 Highly Interesting

20-30 Interesting

10-20 Mildly Interesfing

0- 10 Dull

e b e e s e e el e s s e

e e s v

i
i
i
i
i
i
i
!
i
i
i
]
i

——
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APPENDIX 8

COMPUTATION OF THE READING EASE SCORE

Page No. No. of Words No. of Sentences No. of Syllables
3 100 K o142
4 100 9 150
5 ' 100 11 159
6 100 - 14 132
7 100 10 152
8 100 15 155
9 100 g . 146
10 100 13 144
1 100 1 137

19 100 13 139
3 100 14 147
32 100 9 164
33 100 10 171
34 100 10 158
35 100 7 120
36 100 ‘ 1 . 125
37 100 9 154
38 100 12 120
46 100 13 181
48 100 10 169
70 100 18 158
72 100 17 140
74 100 17 173
75 100 14 . 143
103 100 1 165
10 100 12 158

Total 2600 310 3889

o Wi sy sk bl el P il e ) e sl Sl ok i e = e Sl S, SO S A AP A WP S Yy el A S Sl vl P UL VD Pl SRS RS T PR
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Appendix S (Contd.)

Ave, Sentence Length=  2600/310 = 8.39

Ave. Word Length = 3889/26 = 149.57

RES 206.835 - (1.015x 8.39 + 0.846 x 149.570) =

= 206.835 - (8.515 + 126.536)
= 206.835- 135.051
= 71.784

Interpretation: Fairly Easy suited to 1% - 2" year High School
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APPENDIX T

COMPUTATION OF THE HUMAN INTEREST SCORE

OF THE FLESCH FORMULA
Page No. No. of Personal Words No. of Personal Sentences

3 3 2 '
4 3 2
5 1 1
& 1 1
7 2 1
8 3 2
9 2 2
10 5 3
1 8 4
19 1 1
31 2 1
32 1 1
33 2 (!
34 2 1
35 3 3
36 1 1
37 2 1
38 1 1
46 3 2
48 3 3
70 2 1
72 1 1
74 1 1
75 2 2
103 2 2
110 2 2
Total 58 41
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% Personal Words = 58/2600 = .022x100 = 2.2%
% Personal Sentences = 41/310 = .132 x100= 13.2%

HIS (2.2 x 3.835) + (13.2x0.314)

I

il

7.987 + 4.1448
= 1214

Interpretation:  Mildly interesting
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Overview

Algebra is actually an extension of arithmetic. It uses the same
operations and symbols. Algebra differs from arithmetic in its use of
letters to stand for numbers.

This workbook discusses in details major topics in Algebra such
as franslating ideas in English into mathematical symbols, evaluating
algebraic expressions, performing arithmetical operations with
integers, simplifying expression with particular emphasis on the
function of exponents, performing the following operations: addition,
subtraction, multiplication, and division of monomials and
polynomials.

This workbook begins with an introduction of constants and
variables followed by how variables are used and how operations are
performed with algebraic expressions.

General Objectives
1. Demonstrate understanding of algebraic expressions.
2, Acquire skills in translating expressions.
3. Perform operations on monomials and polynomials.
4. Show desirable attitudes like accuracy and patience in
performing operations.
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Lesson 1

Constants and Variables



Lesson 1. CONSTANTS AND VARIABLES

Objectives:
Content:
1. To identify constants and variables.

2. To describe a constant and a variable.
3. Tofind the value of the variable of an expression.

Process:
1. To recognize difference between constants and variables.
2. To give examples of constants and variables.

Affective:

1. To show appreciation in the value of constants and variables
in daily life situation.

1.1 CONSTANTS
Constants are numbers or symbols that have a fixed value.
They can be real numbers, rational numbers, irrational numbers,

integers, whole numbers, natural or counting numbers and others.

The Real Number System
( A System of Constants)

Real Numbers

The set of real numbers contains the set of rational humbers

and the jrrational numbers. This set is an infinite set. An infinite set



is a set whose elements cannot be counted. This means that you
cannot reach up to the last element when you start counting the
elements of the set. The three successive dots indicate that there are
some elements which are not written.

{...,=2,=1,~%,~2/5 -1/3, 0,1/3, %, 4/5, V2, e, II,.. .}

Irrational Numbers

The set of irrational numbers contains numbers which cannot
be expressed as a ferminating and a non-terminating repeating
decimal. This set of numbers is also an infinite set. The word infinite
means that we have so many numbers which cannot be expressed
as a terminating and a non-terminating repeating decimal.

{..., 3[L I e V¥3,v2,...}

The V2 and ] are irrational numbers. Take note that the value

of V2 =1.414213562 and [] = 3.141592654 is a sequence of digits

that do not repeat.



Rational Numbers

The set of rational numbers contains numbers which can be
expressed as a terminafing and a non terminating repeating decimal.
In other words, the set of rationai numbers are the fractions. Included
in the set of rational numbers are the numbers which can be
expressed as a ratio or a quotient of two numbers. This set of
numbers is also an infinite set. So, do not try to list or enumerate all
the fractions because you will only be wasting your time and effort.
The word “infinite” means that it is not countable. We have so many
numbers which can bg expressed as a terminating and a non-
terminating repeating decimal.

{...,=2M1,-11,-% ,=-2/5 -1/3, 0,1/3, %=, 4/5,1/1,21, ... }

Examples of ratios expressed as terminating decimals are the
following: { %, %, %, 1/5, 4/5, 3/2, 3/1}

The values of the ratios/fractions in decimals are as follows:

“=1+2= 05
a=1+4 =025
% =3+4 =075
4/5=4+5 = 0.8



32=3+ 2 =15

3M=3+1=3.0

The set of numbers { %%, %, %, 1/5, 4/5} are also called
proper fractions. These are fractions in which the value of the
numerator is less than the denominator. The fractions 3/2, and 3/1
are called improper fractions. Improper fractions are fractions in
which the value of the denominator is less than the numerator or the
value bf the numerator of the fraction is greater than the denominator.

Examples of ratios expressed as repeating non-terminating
decimals are the following: {1/3, 2/3, 6/9, 1/6, 1/7}

The value of the ratios/fractions in decimals are as follows:

1/3=1+3 = 0.3333 The digit 3 repeats.

2/3=2+3 = 0.6666 The digit 6 repeats.

1/6= 1+6 = .1666 The digit 6 repeats.
integers
The set of integers is also called the set of signed numbers.

The numbers that belong to this set are the positive numbers, the



negative numbers, and zero. The set of integers is also an infinite
set.

{ .. =3,-2,-1, 0,+1, +2, +3, ...}

The set of integers can be partitioned into two sets. The set of
even integers and the set of odd integers. The sets of odd and
even integers are infinite sets. The set of even integers can be
denoted by thc following symbol, { ..., —4,-2, 0, +2, +4, ... } and

the set of odd integers by the symbol, {..., -5, -3, -1, +1, +3, +5, ...}

Whole Numbers
The set of whole numbers includes the set of counting
numbers and zero.

{0,1, 2, 3, 4, 5, ...} .

Counting Numbers

The set of counting numbers contains the smallest element,
the number 1, as its first element or member followed by the number
2, and so on. This setis an infinite set.

{1,283, 4,5,..}



Other Symbols for Constants
Some symbols that represent real numbers such as IT and e
are also constants. These symbols have a fixed value. Fixed
value means a value that does not change. A number is a constant.
It is equal to itself. The value of the number 2 is not equal to —2. ltis

equal to 2.

Types of Constants

There are two types of constants: numerical constants and
arbitrary constants.

Numerical constants are constants which are numbers. The
real numbers, rational numbers, irrational numbers, integers, whole
numbers, and counting humbers are used as numérical constants in
Algebra.

Examples:

2X +3 - 2 and 3 are the numerical constants.
bx+a =12 ——- 5 and 12 are the numerical constants.



Arbitrary constants are constants which are usually
represented by any letter of the English alphabet except the last
three letters, X, v, and z. The small Ietter"‘a’ may repiesent a real

number in an algebraic expression involving the letters x, y, and z.

Examples:

5x+a = 12 -——- 5 and 12 are numerical constants.

a is an arbitrary constant.
att +bt+c= 0 -—- 0 is the numerical constant.
a, b, and ¢ are arbitrary constants.
y= mx+b - m and b are the arbitrary constants.
y is a variable.
Cix +Cy=4 - C1 and C, are arbitrary constants.

4 is a numerical constant.

The letters a, b, ¢, m, Cq, C,, are examples of arbitrary
constants, which mean a replacement letter for a constant in a given
term. These letters have fixed values in a given particular algebraic
expression, The letter “a” is a replacement letter in our given
algebraic expression involving the letter “x” and “t" in our examples.
It can also be used as a replacement letter for another algebraic
expression. In other words, arbitrary constants are used {o replace

assigned numerical constants to variables.



1.2 VARIABLES

Variables are letiers and symbols that represént numbers. A
variable may represent a set of numbers or a set of possible values.
A set or group of humbers which can replace the variable is called the
value of the variable. This set whose elements are the possible
values of the variable is called a replacement set. The replacement
set can be a subset of the set of real numbers or the real number
itself.

The math.ematical sentence, 2 +x = 4 is true when x takes the
value of the real number 2. The set of real numbers can be chosen
as our replacement set. The set containing the real number 2 as its
oniy element is called the solution set. The solution set for 2 +x =
4‘ is { 2}. The number 2 is the value of the variable x which will make
the mathematical sentencé true. Number 2 is the solution. The
solution is the value of the variable (the constant) which will make the
mathematical sentence true when this value is substituted to the

variable in the given equation or inequality.
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The box [, the question mark ?, and the blank space , are
also symbols which refer to unknown values, hence, represent

variables.

Replacement Set

Consider the set of all possible replacements for the blank in
the following sentence.

______ Is the author of Tom Sawyer.

Obviously we are to replace the blank with the name of the
person. Why?

In mathematics, however, the set from which we may choose a
replacement for a variable is nof obvious. Before we can proceed to
make replacement for the variable, we must know first what set of
numbers we are allowed 1o use.

For example, let us use the open sentence 2n + 3 = 1. You
may be told that you are allowed to use only natural numbers or only

integers, or only fractional numbers as replacement for n.
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If you are allowed to use only the set of natural numbers, you
might replace n with 5. Then the mathematical sentence becomes
2(b) +3 = 1, which is false.

If you use only the natural numbers, can you find a replacement
for n which makes the sentence true?

If you are allowed to use only the set of integers, you might
replace n with -3. Then the mathematical sentence becomes 2( -3 )
+3=1, wﬁich is false.

if you use only the integers; can you find a replacement for n
which makes the sentence true?

A set of numbers whose elements are to be used as

replacement for a variable is called a replacement set.



Practice Task:

!I-

Tell whether or not each replacement set below contains a
replacement for k which will make the sentence 7+k = 11

t

4
5
6
7.
8
9
1

rue.

Set of Integers

1. Set of Natural Numbers

2.

3. Set of Negative Integers

. Set of Odd Numbers

. Set of Prime Numbers

. Set of Even Numbers

Set of Multiples of Two

. Set of Composite Numbers
. Set of Rational Numbers
0. Set of Real Numbers

12

A replacement set is specified for each open sentence below.

Make one replacement of the variable resulting in a true
sentence and one replacement resulting in a false sentence.

1

1
2
3
4
5.
6
7
8
9

. 3-r =6
. 3n+2=14
k-8 =5
By <0
4n 6 # -2
. 3(k+2)=16
. by +6<-4
. 30-x =10
. 2=3m -3
0. z-5= 11

(integers)

(natural numbers)
(positive integers)
(integers)

(odd numbers)
(prime numbers)
(integers)

(negative integers)
(rational numbers)
{(counting numbers)



Name:
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Date: Score:

Exercise 1.1

1. Determine the constants (humerical and arbitrary) and the
variable(s) of the following expressions.

Algebraic Expressions/ Constants Variable(s)
Equations Numerical Arbitrary

1. 4X—m = —

2. ay—z-5

3. 9 = 4ax

4. n< 8

5. A= 2y+2

6. 37 -z

7. 4cx-—y

8. X—-4y>25

9. 3¢ 5 =15

10. 14—-x = 2

1M1.y > -25

12. 2a + Xyz




13.

14.

15.

16.

17.

18.

19.

20.

21,

22.

23.

24.

25.

2X -4y
15 = Taxy
-5<2x<.6
xy> —256
ab + 3yz
2z —4a
A=1lw
P = 2t+ 2w
D =2r

4s = A
Xy —4c

2 =4axy

—~5602x <6

14




Name: __ Date: Score;

Exercise 1.2
l. Give the variables of the following expressions.

1. 0O+25

2. +16

3. 36 -7

4, 12+ X

5. y -9

6. 34/m

7. 12xy

8. 2(Iw)

10. O —45

11. 8 -6y

12. +2X

13. m—-3n

14. 6X— 4y

15. A-3C
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Give the possible value or values of the given variable (s) that
will make the given mathematical sentence true.

1. 0O+25 =25

2. _+67 = 60

3. 36 -7 =12

4. 12+x = 80

5, y-9=-1
8. 30/m =2
7. 12xy = 12

8. 25(w) = 25

9. A(st) = 16

10. rst=25

11. 26w -6 = 20

12. 125/x =5

13. S5y -5z = 10

14. O+2 = 100

15. O+25y—50 = 0




Lesson 2

Mathematical
Phrases

and

Sentences
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Lesson 2. MATHEMATICAL PHRASES AND SENTENCES

Objectives:

Content:
1. To identify mathematical phrases and sentences.

Prdcess:

1. To determine mathematical phrases and sentences.

2. To give examples of mathematical phrases and sentences.
Affective:

1. Resourcefulness helps in the study of mathematical phrases
and sentences.

21 MATHEMATICAL PHRASES AND SENTENCES

Mathematics has a language of its own which can be used {0
show the connection between related guantities. The connection
between related quantities is bhest expressed in terms of
mathematical phrases and sentences. The use of symbols in stating
mathematical phrases and sentences is very important because
aside from providing a more compacti way of writing very long
statements it has a 5eauty of its own. If one is to study and learn
Algebra one must be adept in using symbols for Algebra uses

symbols to a greater extent.



19

" Sentence
A sentence is a word or group of words that expresses a complete
thought. Sentences can be constructed about the world, universe,
people, things, objects, events, relationships, numbers, etc.
Examples. Sentences abolit numbers.

1. The difference of twelve and five is seven.

2. The sum of four and five is nine.

3. Three times the number x is equal to twelve.

4. The square of four is sixteen.

5. The negative of a is symbolized by -a.

Phrase

A group of words that does not have a complete thought is a
phrase. Phrases are not sentences since they do not make a
complete statement in the sense that there is no verb and
consequently they do not have a subject and a predicate.
Examples:

1. between twelve and five

2. greater than five and nine
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3. three times the number x
4. square of four

5. almost one thousand

MATHEMATICAL SENTENCES

Sentences about numbers and number relationships are
mathematical sentences. Mathematical sentences are usually written

in mathematical symbols.

Examples:

1. 12 -5=17.

2. 4+5 =09,

2. 3x =12

3. 4Y9 = 2x3.

5 (1)a-= -a
MATHEMATICAL PHRASES

Mathematical phrases do not express a complete thought.

Operation symbols and numbers, number relations, and etc. which
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are either written in words or symbols are examples of mathematical
phrases.
Examples:

1. <12

2. 4+5

3. =23x

4. 49

5 (1)a

6. 19

A matheratical phrase like “twice a number less three” can be
translated into symbols, that is 2x — 3 and vice versa.
Some examples of mathematical phrases and their

corresponding symbols are:

Mathematical Phrases Symbols

Eight added to the product of a 8 +3x

number and 3
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A number divided by 8 X/8
4 times a number divided by 5 4x/5
A number diminished by 2 X-2
Six times a number added to 7 By +7
Symbols Mathematicai Phrases
X -6 ' a number reduced by 6
156 —x a number subtracted from 15
X+ 2 a number added to 2
3x - 20 Three times a number less 20
x/6 a number divided by 6

Mathematical Symbols

There are three groups of symbols used to represent
mathematical ideas. They are the numbers, operation symbols, and
symbols' of relationship. The subsequent table gives the verbal
interpretations  of mathem-atical symbols of operations and

relationships.




A. Operation Symbols
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Symbols Iinterpretations

+ Plus, the sum of, increased by,
added to, more than, total of.

- Minus, less than, subtracted from,
difference of, decreased by,
taken away from, deducted
from, diminished by.

o, X () Multiplied by, the product of,
times, twice, thrice, efc.

) ., Xy Divided by, the quotient of x and
y, the ratio of x and y.

Xex = (X? = X2 The square of the number x,

x to the second power.
Xexex = (x°=x The cube of the number x, x to

the third power.

The square root.




B. Symbols of Relationship
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Symbols Interpretations
> Greater than
< Less than
- Equals, is equal to
# Is not equal to
> Greater than or equal to,
at least
< Less than or equal to, at most

[}

Is congruent to, measures the
same as

Is equivalent to, simifar to




Name:

Date: Score:

I. Determine whether the following are sentences or phrases.

—

2.

3.

Exercise 2.1

. The quotient of twenty-four by four,

Five less than eight.
Six is more than four.

Seven decreased by five equals two.

5. Nine added to two

8. The difference between twelve and eight.

7.

0.

10.
11.
12.
13.
14.
15.

Fifteen divided by five is not equal to four.

The sum of four and twelve is equal to four squared.

Six subtracted from fen is less than four times three.

The product of five and minus two.
A number increased by nine.

Ten subtracted from a number.
Thesumofm+nisequalton+m.
Five times a number added to seven.

The product of x and y divided by z.

26



26

16. The sum of ab and cd divided by bd.

17. The quotient when x is divided by y.

18. Twice the length (I} plus twice the width (w).

19. The side (s) multiplied by four.

20. A number which is two greater than twelve.

21. A number less ten is equal to twice the same number.
22. Eightless a number added to six.

23. A number less five is eight.

24. Sixis four times more than a number.

25. Seventy — five decreased by five equals two.
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Name: Date: Score:

Exercise 2.2

L. Write the mathematical symbols of the phrases/sentences in
Exercise 2.1.

1.

2.

10.
11.
12.
13.
14.

15.



16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

28
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Lesson 3. Coefficients, Exponents, Base and Powers

Objectives:

Content:
1. To distinguish the exponents, base and coefficients in a
monomial.
2. Toraise a number to an indicated power.
3. To evaluate monomials with exponents.

Process:
1. To identify the exponent, base, coefficient and powerin a
given expression.
2. To differentiate terms like exponent, base, coefficient, and
power from one another.
3. To simplify monomials with exponents,

Affective:

1. To demonstrate correctness in identifying the base, power,
exponent, and coefficient.

3.1 Coefficients

In arithmetic, if the productofaandbisequaltocoraxb=c¢
then if ¢ is divided by b the quotient is a and if ¢ is divided by a the
quotient is b. The division yields a zero remainder. The numbers a
and b are called the factors of c.

Example:

2x3 = 6, 2and 3 are called the factors of 6.
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In algebra, if two or more numbers (symbols) are multiplied we
do not call them factors but each number (symbol) is called the
coefficient of the other. The factor which is a constant is called the
numerical coefficient and the factors which are letters or variables are

called Jiteral coefficients.

Examples:
1. 2exey = 2xy 2 is the coefficient of xy
x is the coefficient of 2y
y is the coefficient of 2x
2. bea = ba 5 is the coefficient of a
a is the coefficient of 5
3. X 1 is the coefficient of x

X is the coefficient of 1

The number factor in the example above such as 2, 5, and 1 is
called the numerical coefficient. The letter factor, such as a, x, and y

is called the literal coefficient. When no number is written before a
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letter such as in example 3, the numerical coefficient is understood to

be the number 1.

Examples:

1. =2 -1 is the numerical coefficient of z.
z is the literal coefficient of —1.

2. 8xyz 8 is the numerical coefficient of xyz.
Xyz is the literal coefficient of 8.

3. (2x-3y) 1 is the numerical coefficient of (2x —3y).
{(2x —3y) is considered as a single term.

4. —{4 +3a-b +c) —1 is the numerical coefficient and the

expression enclosed in parenthesis is
considered as one term,.

The product of a constant and a variable is indicated by writing
the constant first, then the variable. Usually the symbol for
mulfiplication is omittéd. Thus the expression 3y is a product of the
number 3, a constant and the variable y. Instead of writing 3 xy, 3 e
y or (3)(y) we simply write it as 3y.

The product of a constant and another constant is indicated by
writing the operation symbol for multiplication ( e, X, ( )) between the
two numbers to be multiplied. The operation symbol for multiplication

is not omitted. In multiplying 2 by 3 we write it as 2 x 3 not as 23
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because if the two numbers to be multiplied are beside each other as
23, it is different from 2 x 3. Thus the operation symbol of
multiplication is omitted only if the numbers to be multiplied are
constants and variables not for both constants.

in the product of a constant and a variable, the constant is the
numerical coefficient (or simply the coefficient ), and the variable is
the literal coefficient. Hence, when we say “coefficient’” we are
referring to the numerical coefficient.

In the product of a constant and two or more variables, the
constant is the numerical ‘coefficient (or simply the coefficient ), and
the variables are the literal coefficients. 3xyz is a product of 3 and the
variables X, y, and z. 3xyz is (3)(xX){(y)(z) which is simply written as
3xyz. The multiplication operation symbol is omitted.

In the case of the product of two or more constants and
variables, we must simpiify it by obtaining the product of the
constants which is multiplied to the product of the variables. In this
example, (2)(3)(X)(y)(2) the expression is simplified by (1) getting the
product of the constant; (2) getting the product of the variables, and

(3) getting the product of the constant and the variables.
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In the example (2)(3)()(y)(2), the numerical coefficient is (2)(3)
or 8 and the literal coefficient is xyz. Hence, the product of
2)3E)X)(y)(z) is equal to Exyz.

If an expression contains only variables such as xyz this does
not mean that there is no coﬁstant present. The numerical
coefficient is not expressly written but only omitted. In this case the
numerical coefficient of the expression is number 1. By omitied we
mean we simply do not write it before the variables. In —xyz the
numerical coefficient is —1 and the variables are x, y and z. =xyz is
(1) (xyz) or (1)( =xyz) this expression is simply written as —xyz.

The product of constants and certain variables occurring
several times, like 2)X)X)WV)V)(YV)(2)(2)(2)(z) can be written in more
compact form by applying knowledge of powers. Hence the given
expression can be written as 2x*y’z* . In writing the product of
constant and variables occurring several times, the constant is
indicated first followed by the variables with exponents. The
variables maybe written in any order in view of the commutative and

associative properties of real numbers. However, for practical
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purposes we may write algebraic expressions with the variables

arranged in alphabetical order as in this example.

GEWEEMMKE@M)N)M) = smPnwxy’z

3.2 Exponents and Powers

The process of multiplying the number n by itself two or more
times such as nxnxn xn ... is called raising n to a power. The
notation n" means n is used as a factor n (many) times. When n is
used as a factor two times, such as, n X n, we say that n is raised fo
the second power. When n is used as a factor three times, such as,
h X n xn, we say nis raised to the third power. Hence if we multiply 3
by itself two times, as in 3 x 3, 3 is raised to the second power, in
symbol 3% = 9. If 2 is multiplied by itself three times, 2 x 2 x 2 in
symbol is 2° = 8. Thus:

3x3 =3 =9 2x2x2 = 2° = 8

The process of raising a number to an indicated power involves

three numbers or quantities — base, exponent and power.
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Base - is the number symbol (constant or variable) taken as a
factor one or more times by itself. The base is the factor that is being
repeated.

Examples:

32 means (3)(3), the baseis 3

(4> means (—4)(—4), the base is ~4
means axaxaxa, thebaseisa
means nxnxn, the base is n

Exponent — is a number written at the upper right hand of a
symbol (base). It tells how many times the base will be multiplied by
itself or it tells how many times the symbol (base) may be used as a
factor.

Examples:

32 theexponentis 2, (3)(8), repeated two times
(—4)? the exponentis 2, (—4)(—4), repeated two times
4

a® the exponentis 4, axaxaxa, repeated fouriimes

n® theexponentis 3, nxnxn, repeated three times
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The exponent of a number or symbo! is applied only to the base
to which it is attached. If we want it to be applied to a group of
symbols (more than one symbols) we have to enclose the group of
symbols in parenthesis.

In 4°bc the exponent 2 applies only to 4 but in (4bc)®> the
exponent 2 applies to 4, b, and c. (4bc)® = 4°b? 2.

Examples:

1. 3> =3x3 =9 The exponent 2 is applied to 3.

2. -3%2 = -~ (3x3)= -9 The exponent 2 is applied to 3
not to -3, the symbol immediate
ly preceding 2 is 3.

3. (-3)* =(-3)(-3) =9 The exponent 2 is applied to —3.

4. 3x° = 3exex The exponent 2 is applied to x,
the symbol immediately pre-
ceding it.

5. (3x)* = 3xe3x The exponent 2 is applied to 3x.

Power - is the result (number or symbol) of multiplying the base
by itseif several times. 1t is the result of raising the base to the given

exponent. Since it is the result operation multiplication, power is
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therefore a product. 1t is the product of the same number being

repeatedly multiplied or power is the product of equal factors.

Examples:
1. 3 = 3x3 =9 9isthe second power of 3.
2. (-3 = -3x-3 =9  9isthe second power of 3.
3. 22 = 2x2x2=8 8is the third power of 2.
4. (1) = EDEDEDEDETD) = 1
—1 is the fifth power of —1.
5 xX* = Xxex

x* is the second power of x.

Finally, {o sum up what we have learned so far, the factor
being repeated is the baée. The symbol written at the upper right

hand of another symbol is the exponent. The result of the repeated

multiplication of the base is the power.

Exponent

v

Base —» 3> = 9 <— Power



Name:

Date:

Exercise 3.1

Score:
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Give the coefficient of x in each of the following expressions

and write it on the blank space before each number.

1.

© ® N o ok~ 0N

10.

—
—

—
N

——
w

—
o

—y
o

i—
o

—
~

18.

19.

20.

X

3x°

X +3 -

x(a + b)

3x(y —3)

—4(3x + 2y)

—2Xy

Y2 Xy

oxy?

Y4 xXyz

ax® — bx
2x(3 -4y —z)
1/x + 3x

4 — 2x +3%°

—(x—3y)

—X—-4

3xy(—4z)
—3(4x -6)
(-a+b+c)x
X+ % X2



Give the numerical coeifficient of x in test 1.
1.
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o
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—h
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i
>

—
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N
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—
©

N
©
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II.  Give the numerical and literal coefficients of the foliowing

expressions.

Numerical Literal Algebraic
Coefficients Coefficients Expressions

S L e o

—
©

—
—

—
N

—
i

—
e

-
o

_
o

—
N

-
@

—
©

[\)
o

10abc

4xy

—a’ bc?
21mn

—opr
(abc)}s

— 1/2abc

210a%p'%¢
(abc)(3x)
(abc)?
(10 —abc)

. = (10x — 20y)

10%abce
~132(abc)?
—100ab
3%abc
+Hx—2y)
9a°bc
—32abc?

. —3/4 cab

41
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Name: Date: Score:

Exercise 3.2

lll. Rewrite the following éxpressions using exponents. Write each
on the blank space provided before each number.
1. 40404 e4e40ded 6. 3eXeyeyezezez

2. XeXeXeXeyeyey 1. xysxysxyexysyxeyxeyx
3. 4aedaedasda 8. rstersterst

4 Se SseS 9 tuetuetuetuetu
5. xexexexe (4y) e (4y) ____10. —abe —abe —abe —ab

il.  Simplify the expressions with powers and write them on the
blank spaces Erovided for.

1. 2 6. (-2)

2. (2a)° 7. —(3)% + (-2)°
3. (=2x%) 8. —(1¥+ 2
4. 2&4)2 9. -3(8 ~2)?
5. 3+ 2° 10. —4% +3°

lil. ldentify the base and the exponent.
Base Exponent Algebzraic Expressions
1. 5

2. (-5)?
3. —(1/2)°
4. —(6y)°
5. (Y/3)
6. —(xy)°
7. —(12)?
8. 210°
9. (a—b)
10. a**
11
12
13
14
15

. bY

L= x=-y)
(10abc)*
(abc)*™
(—~100)%°




Lesson 4

Evaluation of Numerical and Algebraic Expressions
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Lesson 4. Evaluation of Numerical and Algebraic Expressions

Objectives:

Content: .
1. To define numerical and algebraic expressions.
2. To translate English phrases into algebraic or numerical
expressions and vice versa.
3. To differentiate numerical and algebraic expressions.
4. To evaluate numerical and algebraic expression.

Process:
1. To give examples of situations that are within the experience
of students. )
2. To use mathematical operations, relation symbols, and
grouping symbols.
3. To find the value of numerical and algebraic expressions.
4. To verify resulis.

Affective:
1. To show accuracy and orderliness in translating numerical
and algebraic expressions into verbal statements.

2. To show accuracy in evaluating numerical and algebraic
expressions. ‘

4.1 Difference of Numerical and Algebraic Expressions
Mathematical expressions can be classified into (1)

numerical expressions, and (2) aigebraic expressions.
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Numerical Expressions are expressions which consist
of a single number with or without operation symbols, or of two
or more humbers with operations and grouping symbols. They
can be numerical phrases or sentences.

A numerical expression may consist of a single number
with or without operation symbols, or two or more numbers with
operations and grouping symbols.

The operation symbols are the following:

1. fundamental operation symbols, +, —, x and + ;

2. the symbol used to represent a number x raised to a certain

power n, X" ; and

3. symbol representing the nth root of a certain number x, "Vx.
The grouping symbols are as follows:

1. parenthesis, ()

2. brackets, []; and

3. braces, {}.
Examples of numerical expressions are:
(@) Single numbers ....

1, 2, -39, &, 2/6, 4.789, V36, etc.
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(b) Two or more numbers with operation symbols ....
3-5,-9-89,3x29-1,45+2,4+2, 3%+2°
(b) Two or more numbers with operation and grouping
symbols ....
(13 x 3), [(12) + 2] ~7, (1) (~56) + (23 — 34),

(2 — 45)%, {[( 15 x 3) —=3] + (-8 + —9)}, 122°3* -22 efc.

An algebraic expression may consist of numbers and one
or more variables joined by a symbol of operation and
sometimes using the grouping symbols.

Algebraic expressions contain letters (or variables). They
may be open phrases or open sentences.

An expression consisting of number (constant) and one or
more letiers (variables) joined by any symbol of operation and
sometimes with grouping symbols is an algebraic expression.

Examples :
1. X2 +2x+ 4
2. XyzZ
3. 2X—3y+ 2z,
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4. 3(4x-5y)=6

5. X~y+2)= 12x—- 15y

In an algebraic expression, it is not necessary to write the
symbol of multiplication, x or a dot midway between the
numbers, (s). Also, it is not necessary to enclose the
letters/variables in parentheses as in numerical expressions.
The product of the variables x and y may be written simply as
xy. In cases where the expression contains a number and a
variable, the number always precedes the variable. The
product of 2 and y, therefore is written as 2y. The product of 1
and z is writiten as z only. Most often when it is a product of 1
and any variable we prefer not to write 1. So it is implied that
whenever we see variables only in the expression the number
that precedes it is 1..

In writing algebraic expressions you must always follow
the order prescribed.

For a group of symbols consisting of numbers, letiers,

operation signs and grouping symbols to form an algebraic
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expression, it must represent a real number (specific or
unspecific).

2x* + 3x 1 is an algebraic expression for if the variable x
is substituted by a specific real number the result is a real
number in view of the closure property of real numbers.

34x° + x/4 + y® is an algebraic expression for if the
variables x and y is substituted by a specific real number the
result is a real number .

3x*/ y + 3x + 6 is an algebraic expression if y = 0. Since
division by zero is not defined.

Some examples of algebraic expressions are 3x-y+3z, a—
2brc, 25 Y2 —7, af? + b t +¢, 3y?— (x+2y)+6, (X’ —2y-8) and efc.

Not all collection of symbols made up of numbers,
variables, operation signs and grouping symbols are
algebraic expressions.

2x* —2x+v -4 is not an algebraic expression because
the symbol v does not represent a real number.

3x> —vy +2 is not an algebraic expression if y is negative

since the ¥y is imaginary, hence not real.
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2xly —3x* —7 is not an algebraic expression if y is zero

since division by zero is not defined or it is meaningless.

The table gives the difference between numerical

expressions and algebraic expressions.

Numerical Expressions

A.) Numerical Phrases
4 =8-7
9(5)
8—-2x9/3
B3+7)—-4
B.) Numerical Sentences
1. Equations
3+5 =4x2
4+8-7 =25
9x5 = 45
2. Inequalities
5+6 =+ 2X 6
-8 =<0

(5)2)<100

Algebraic Expressions

A) Algebraic Phrases

X+ 3

Ty -y

v 5a/2b
(2x + 1)(3x—4)

B) Open Sentences

1. Equations
2x~-8 = 6
n+3 =8
7y—y = 8y

2. Inequalities
X >3
y—-2<3

X=7-Y
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4.2 Evaluation of Numerical Expressions

To evaluate a given numerical expression is to find its value in
the simplest form. This is the same as to find the single real number
that is equal to the given numerical expression.

in simplifying numerical expressions certain rules are followed
regarding the order of operation. Otherwise we might not arrive at the
correct answer.
Examples:
1. Evaluate (3+7) -2

Solution: 10 -2 = 8
2. Evaluate [(8)(2)] -7
~ Solution: 16 -7 =29

3. Evaluate 24 +[(2)(3)]

Solution: 24 + 6 =4

Order of Operations
1. If there are any parentheses in the expression, that part
of the expression within a pair of parentheses is evaluated

first. Then the entire expression is evaluated.
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2. Any evaluation always goes in three steps:

First: Powers and roots are being done in any order.

Second: Multiplication and divisioﬁ are done in order from left
{o right.

Third: Addition and subtraction are done in order from left to

to right.

The order of operafion provides us with specific order in
Which an expression with several operations is being evaiuated
to ensure a correct ar;swer. The commutative and associative
properties make it possible to evaluate addition and
multiplication in more than one order yet get the same result. It
may possibie {0 perform the operations, addition and
multiplication, in an expression in more than one order. Yet get
the same answer.

For example, it is important to realize that an expression
such as “8 -6 —4 +7” is being evaluated by doing the addition

and subtraction in order from left to right. Subtraction is not
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commutative or associative so, it is necessary to follow the
order of operation.

The same expression is a sum: (8) + (-6) + (4) + (7). If
the expression is a sum, then we can add these terms in any

order (because addition is commutative and associative).

Evaluated only left to right Added in any order
8-6-4+7 (8)+(-6)+(-4)+(7)
= 2-4+7 = (8)+(7)+(-6)+(-4)
= -2 +7 = 16+ (~10)

= b = §

When .only division and multiplication are to be done, as in
75+ 5 e 3. It is equally important that the lefi-to-right order be
followed (because division is neither associative nor
commutative). Thus we have

75+5e3

15 ¢ 3 = 45
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Example 1. Use order of operation rules to evaluate

eXpressions:

(@ (7+3)e 5  Wedothe partin parenthesis first

=10 o 5= 50

(b) 7+3 e 5 Multiplication is done before addition

=7+ 156 = 22

(c) 42 + V25 — 6 Powers and roots are done first

=16 + 5 —- 6
= 21 -6
= 15

(d) 16+ 2 ¢4  Here division is done first because in

8e4 reading from left to right the division

32 comes first.
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(&) Vi6 — 4(2 3% —12+2) First evaluate the expression
inside parenthesis
=16 —4(2 ¢ 9 12 + 2) Do the powers inside the

parenthesis

= 16 — 4(18—6) Do the x and + inside ()
= V16 — 4(12) Do the subfraction (-) inside()
= 4—-48=-44 Next, find the root

H (-8%) +2 - (-4%) Division is done before
= (=17/2)+2 —(-9/2) subtraction
= (~17/2)e %2 + 9/2

= —17/4 + 18/4 = %

(@) *V—-8(=3)2 —2(-6) Roots and powers are done first
= -2(9) ~2(-6) Multiplication is done before
= 18 —(—12) subtraction

~18 + 12

H

—6
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4.3 Evaluating Algebraic Expressions

An algebraic term is only a part of an algebraic expression. An
algebraic term alone can be called an algebraic expression of one
term called monomial. But when there are two or more algebraic
terms connected by their assigned algebraic signs of plus or minus
(positive. and negative) and the operation involved are those of
addition, subtraction, multiplication, raising to a power or exponents
and extraction of roots, then this series of algebraic terms forms what

is called an algebraic expression.

Examples:
—X --—--- monomial or algebraic term
y -—-- monomial or algebraic term
2X +3y t4z --—--- algebraic expression
5ax? +6by* —2cz - algebraic expression
— 6xy°z° ——— algebraic expression (monomial)

Therefore algebraic expressions and terms are merely symbolic
representations of known and unknown quantities or numbers which

are separated by plus and minus signs.
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To evaluate an algebraic expression, substitute in place of each
literal quantity its numerical value and perform the indicated
operation. It is very easy to find the value of any given algebraic
expression if it is in its simplest form. This process of simplifying an

algebraic expression is called simplification.

Example 1. Find the value of 3x -5y ifx=10andy=4.

Solution: 3x—-5y = 3ex —5ex =3(10)-5(4) = 30-20

Notice that we simply replace each variabie by its number

value, then carry out the arithmetic operations as we have done

before.

When replacing a variable by a number, enclose |.
the number in parenthesis to avoid the following
common erors.

Evaluate: 3x whenx=2

CORRECT COMMON ERROR

3x = 3(=2) = -6 3x = 3-2=1
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Evaluate 4x° when x=-3

CORRECT COMMON ERROR
4% = 4(-3)* = 4(9) = 36 4% =4-32=4-9=-50r
4 = 4-3

4+9 = 13

Example 2. Find the value of 2a - [b ~(3x —4y)] fora = -3,
b=4 x=-5andy=2.

Solution: 2a—{b —(3x—4y]
= 2(-3) —[4 —{3(-5) —4(2)}] Notice {} were used in

= 2(-3)—-[4—-{-15-8}] place of () to clarify the

2(-=3)~[4 - {-23}] grouping

2(~3) ~ [4 + 23]

—6 —-27

= -33

Example 3. Evaluate b-—~+vb®*—~4ac whena =3, b=-7,

andc = 2.
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Solution: b - v b®-4ac

= =7 =(=7)*—4(3)(2)
= P EG— 24

= i =N 25

1l

-7 =5

= -2

N L] i o a 2 )
\*a]ltlon' A common error often made is to mistake (-3)° for -3

= (-3) = (-3)(-3) = 9 The exponent 2 applies to 3.

-32 = —(3)(8) =-9 The exponent 2 applies to 3.

Let us find the numerical value of algebraic expressions in the

following examples:

letx =1, y=2, and z=4. Find the numerical value of the
given algebraic expressions.

1. 2 + 3x -1

2. 3/4x° +x/4 +y°
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3. Yy +2x +z

Solution: To find the numerical value of the given algebraic

expressions substitute the specific value for each letter and simplify.

1. 2x% + 3x —1
= 2(1% + 3(1) ~1
= 243 —1

= 4

2. 34X +x/4 +y°
= %(1)® +% + (2°
= 34 + % + 8

1+ 8

N

= 9

3. 33Xy +2x +z

= 3(1)H(2) +2(1) +(4)

1

3/2 +2 +4
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3/2 +6

1% +6

I

7 V2

let us soive éome problems about the evaluation of
expressions. But we should take note that in evaluating algebraic
expressions the specific real number representing a particular
variable should be the samé throughout the whole process.

The content of the statement can be explained using the given
example.

The numerical value of the expression 2x° +3xy +y* is 15 when
x =2, and y = 1. The expression is a sum of three terms 2x%, 3xy,
and y°>. There is an x in the first term of the expression so we have
to substitute it with the real number 2. An x also appears in the
second term so we have 1o substitute the real number 2 again. Itis
not correct practice if another real number is substituted for x in the
second term since the second term is part of the given algebraic
expression. In the same manner, with the variable vy, if 1 is

substituted for y in the second term, it must be the same number that
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will be substituted for y in the third term of the expression not any
other number. However, for these algebraic expressions such as x —
2y, 2xy -4, y¥* —x?, and a lot of others we can substitute other real

humbers for the variables x and y unless otherwise stated.

%"‘a & B,
waihahaey

W

(1) To evaluate an algebraic expression is to find the
numerical value of the given algebraic expression.

(2) Specific value given to a letter varies from one problem
to the next, but it remains the same for that letter
throughout any one problem.

(3) To find the numerical value of an algebraic expression
we need specific real numbers to be substituted for the
variables in the expressions. The next steps are
substitution and computation.

4) Calculations are easier and the likelihood of an error to
occur is reduced when each letter in the expression is
being substitgted by the given specific values. A given

value for a variable in a particular expression is enclosed
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in parenthesis in a distinct step before doing the
operations.

After we substitute the specific value for each letter in
the expression, the resulting numerical expression can
be simplified by carrying out the operations according to

the Order of Operations Rule.
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Name: Date: Score:

Exercise 4.1
l. Use the numbers 1, 2, 3, ... 9, the fundamental operation
symbols and the grouping symbols to write ten numerical
expressions.
. Use the numbers 1, 2, 3, ... 9, the fundamental operation

symboils and the last three letters of the alphabet to write ten
algebraic expressions.

.  Write the given phrases as algebraic expressions using “n” for
any variable not specified.
1. a number increased by 2
2. ten subtracted from a number
3. thesumofmandn
4. five times a number added to seven
5. The product of x and y divided by 2.
6. The quotient when x is divided by y.
7. The product of x and y increased by nine.
8. The sum of ab and cd divided by 2.
9. Twice the length (1) plus twice the width (w).

10. The side (s) multiplied by 4.



Name: Date: __ Score:

Exercise 4.2

Simplify the foilowing expressions:

(20 - 14) + 8
3-(68+ 2)

146 + (56 x 12)

(23 » 300) + (12-7)

[9 -(2x12)]- (2x-3)

(40 — 13) X (12 + 14)

(13 x12) = (13 —10) + 2
[(12+16-5)x (-2 + 19H)

(12— 4 —4 + 4) + (=2 + 20 =7)
[(12 =2)x (4 + 2)] - (120 —25)
. 4(2 +4) + 8(2 -3)

36 — (68 + 2)

16 + 2(56 x 12)

(2 % 30) + 2(12 =12)-

[9 =2(2 x 2)] - 2(2 X —3)

(40 ~2) X (12 + 4)

© e N O oA &M S

B . T ™. V. . \—
o o h O N~ O

-
~

(3x12) + (30 ~10) + 12
[(12 + 16 =5) X (-1 + 13)]
(12-442)+ (20 + 20 - 7)

N -a =
S © ®

(12 +8) X (4 = 12)]— (12 + 4) -25



Name: . Date: Score:

Exercise 4.3

I Evaluate the given algebraic expressions
whenx=1, y=2and z= 3.

1. 2x%°® -3xy? + (x - 3y)?
2. (3x +2y —z)* %y Z°
3. 2V —xyz +7

4. (2x—y)® + (x-3y)°

5. X° —4y/3 + 3xy°

6. 3% —[xy* +x-3y)f
7. (3x +2y —z) - (&¢Y°29)

. 8. 2(xyz2)? —xy*2?

9. [(2x-¥)? - (x—3y)°
10. X33 —4y%5 +3z/2

1. ()° - (xy)* +2°

12, (x+y-2? + &y
13. Xy =Xy

14, [x+y)F —[x=y)°T

15. (@ —2xy +¥)+ (x-Yy)
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Write the algebraic expressions in symbols and evaluate.

1. Six times a number added to six is twelve

2. If 5 is subtracted from 3 times a number the result is 19.
Find the number.

3. Sixtimes a number increased by five equals 23.

4, The product of a number and five decreased by 9 equals 11.
What is the number?

5. Think of a certain number, which when divided by four will

give eight. What is the number?
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Name: Date: Score:

Exercise 4.4

L. Give the possible value(s) of the variabies in the given

algebraic expressions.
1. xy +y* = 4
2. 3x+2y = 5

3. 2x-— yz = 7

4. 2x— Y +z =10
5 X2 -2y = 12

6. 3x + y? -2y =21
7. (2x-y)? =1

8. xX/4 -4 =0

9. (x*»° -=x*=0

10. (x+y-2° = 16
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Lesson 5. ALGEBRAIC EXRESSIONS AND POLYNOMIALS

Objectives:

Content:
1. To classify algebraic expressions.

Process:
1. To recognize differences between monomials, binomials,

and polynomials.
Affective:

1. To demonstrate correctness in identifying monomials,
binomials, and polynomiais.

5.1 Classification of Mathematical Expressions

Mathematical expressions called polynomials play an

important role in the application of mathematics to science and

technology. Polynomials can consist of any number of variables. In

this lesson, we will discuss mainly the polynomials in one variable.
A polynomial can be classified according to:
(@) the number of terms it contains.

(b) the degree of the polynomial.
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5.2 Classification of Polynomials According to

Number of Terms:

1. Monomial — an expression with only one ferm. |t may be a
constant with a variable, or a variable with exponent that is a
positive integer, or a constant with a variable with positive

exponent. It is also called a special polynomial.

Examples:
1. 5 -—-—  constant
2. Xyz -—— variables
3. 6x -— constant with variable
4. 7 constant with variable with positive

exponent

2. Binomial — a polynomial with two terms.

Examples:
Binomials
(Two terms) First Term Second Term
1. 32 +5 32— constant  + 5 —constant
2. xyz+7 Xyz — variables  + 7 — constant
3. X2+ Yy x? —variable  +y*— variable
with with
positive posiitive

exponent exponent



4. 8x%y +6x%y*  8x%y —constant +6x°y*

and
variables
with
positive
exponent
3. Trinomial ~ a polynomial with three terms.
Examples:
1. 3° +22 —1
2. x +y +Z

3. 2x —4y +5z

4. 7X° +8y° +9z

| 4. Quadronomial — a polynomial with four terms.
Examples:
1. 3% +221 +42
2. ax +by +cz -5
3. 2x —4x® +5x° ~10x*

4, 72xy" —4x* y® +5x° y* ~10x*

7t

- constant

and
variables
with
posittive
exponent

5. Multinomial — a polynomial with four or more terms.
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5.3 Classification of Polynomials According to
Its Degree:

1. Linear Polynomial - is one in which the highest exponent

of the variables involved is one.

Examples:

1. X+5  —— the variable involved is x
and the exponent of x is 1.

2, X+ y—2 - the variables are x, y, and z and
the exponentofxis 1, yis 1 and
and zis 1.

3. 6w ----- the variable is w and the
exponent of wis 1.

4. 7ab-ab - the variables are a and b with

exponent of 1.

2. Quadratic polynomial — a polynomial in which the highest

exponent of the variables involved is two.

Examples:
1. 3% +5 - quadratic polynomial in x
highest exponent of x is 2.
2. z+7y* — quadratic iny

highest exponent of y is 2.

linearin z
highest exponent of z is 1.
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3. X+ y2 --- quadratic in x and y|
highest exponent of
Xis 2, yis 2.

4, at® +bt+c — quadraticin t
highest exponent of tis 2.

5. 8x*+By* — quadraticinx andy
highest exponent of
Xis 2, yis 2.
3. Cubic polynomial — a polynomial in which the highest
exponent of the variables involved is three.

Examples:

1. 3¢ +2¢ -1 — cubic in x
highest exponent of x is 3.

2. 7x° +8y° +9z -— cubicin x
quadratic in y
linearin z

3. 7X° +8y° +9z° ——cubicinx,y, and z.

54 Leading Monomial and Coefficient
The term or monomial with the highest degree of the variable is

called the leading monomial. The coefficient of the leading
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monomial is called the leading coefficient. It is customary to write a
polynomial in standard form, that is, the leading monomial is written
first, followed by the monomial of the next degree down to the lowest

degree.
Examples:

Analyze the following polynomials according to the
different terms just defined.

7X° +9x.+3 it is a trinomial for it contains 3 terms.
Cubic in x since its highest exponent is 3.
7x° is the leading monomial or term.
The number 1 is the leading coefficient.
It is in standard form.

AL +bt +c it is a trinomial for it contains 3 terms.
Quadratic in t since its highest exponent
is 2.
AE is the leading monomial or term.
A is the leading coefficient.
It is in standard formi.

X2 +xy+y?  lItis a trinomial for it contains 3 terms.
Quadratic in x and y since its highest
exponent forxand y is 2.
X3 is the leading monomial or term.
1 is the leading coefficient.
ltis in standard form. The exponents
of x is decreasing and y is increasing.
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5.5 Degree of a Monomial

The degree of a ﬁonomial is n. “n” is the sum of the positive
exponénts of the variabies in the monomial. If the monomial has no
variables or if it is a constant only, then the degree of the monomial is
0. Any real number for that matter, when used as a coefficient or

constant in a monomial or polynomial; has a degree of 0.

Examples:
1. 2X - is of degree 1
The exponent of x is 1.
2. -6y* — is of degree 4
The exponentof y is 4.
3. 24ab’c" -—— isofdegree7?
The exponentofais 1,bis 2, cis 4.
The sum of the exponents is 7.
1+2+4 = 7,
4. 69 --— is of degree 0.
5. 22 x*?2® - is of degree 9.

The exponent of xis 4, yis 2, zis 3.
The sum of the exponents is 9.
4+2 +3 = 9.

5.6 Degree of a Polynomial

The degree of a polynomial is n. “n” is the degree of a term of

the polynomial which is the highest. If the polynomial is a one term
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polynomial then the degree of the polynomial is the degree of the
monomial. If it has several terms then the degree of the polynomial
is found by determining the degree of each of the terms of the
polynomial and finding the highest degree. The term with the highest

degree is the degree of the given polynomiai.'

Examples:
1. 2x-10 —- is of degree 1
The degree of 2xis 1,-10is 0.
The term with the highest degree is 2x.
2. -6y — is of degree 4
The degree of —6y* is 4. This is a one-
term polynomial.
3. 24 —ab% +d* - is of degree 4
The degree of 24 is 0, —ab’c is 4
and d* is 4.
The terms with the highest degree
are ab%c and d*. .
ab’c is degree 4 and d* is degree 4.
4. 69 —22 x*y’z® - is of degree 9.
The degree of 62 is 0, and
-22xYZ% is 9

The term with the highest degree
is 22 x*y?
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Exercise 5.1

Tell whether each of the following mathematical expression is
monomial, binomial, trinomial or polynomial with the number of
terms given.

1. X-—5y

2. xX'yz’w -209

3. ax' —by?* -cZ°

4. x =X +¢
5 y' -y *y —10

6. abx® —blcxy + cldy’
7. abc +xyz —123

8. 2ax — 3bx —4cx + 5dx
9. mx+b

10. 21+ 2w

State the degree of the monomial or polynomial in the following
expressions.

1. —5.0005

2. —6x'yz® +8yz-20
3. ax' -2

4, 11xX*y*Z

5 ax® — by*x-¢z°
6. 94x'y*z° —123



7. x*/3% 42 /5

8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

at® —bt® +ct — 57
ax’ —bx®y+ox®y? —dxy® +ey’
abex! + dx'yz - 123ax®
895.05
—46x%yz® +87yz — 120
7 - 2y
211x* y*z*
ax* — by’x — ¢z’
4xt y°z? — 12
X° 13 -42° /45
at* —bt? +ct ~ 5t
ax° — by +oxy® —dxy® +ey’
abcx + dxy — 123ax’

78



Lesson 6

Addition and Subtraction of Monomials and Polynomials

79



30

Lesson 6. Addition and Subtraction of Monomials and Polynomials

Objectives:

Content;
1. To add and subtract monomials and polynomials.

Process:
1. To apply skills in adding and subtracting integers.
2. To make generalizations.

Affective:

1. To show patience in adding and subtracting monomiais and
polynomials.

5.1 Addition of Monomials and Polynomials

in lesson 6, we stated that a monomial which contains only one
term can be called an algebraic term and the polynomial or a series
of terms can also be related to algebraic expressions.

Quantities to be added or subtracted must always be of the
same kinds. We can add 33 cats and 25 cats and the sum is 58 cats.
But we cannot add 33 cats and 25 rats. In algebra quantities
represented by the same variables or similar terms can be added or

combined together. 33cats + 25cats = 58cats. Consider “33cats” as
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an algebraic term or {(monomial). The numerical coefficient is 33 and
the variables or the literal coefficients are the letters ¢, a, t, and s.
“25cats” is another algebraic term (monomial) having the same
variables but with different numerical coefficient. We can add the
numerical coefficients 33 and 25 and the result is 58 and copy the
common literal coefficients (variables), “cats”.

In adding monomials it is imporiant that the literal coefficients
(variables) are the same for the terms to be added or combined.
Similar terms are terms or monomials which have the same literal
coefficient. By the same literal coefficient we mean the letters
together with their exponents are the same. x and x* are not similar
terms because although the letters are both x the exponents of x are
different for x it is 1, and for X2 itis 2.

Going back to the given problem, can we add 33 cats and 25
rats? What is the result? Is it 58 cats?' 58 rats? Or 58 animals with
bodies half of that of a cat and the other half that of a rat? In
combining quantities, we can only combine quantities of the same

kind. Addition of terms which are dissimilar cannot be performed but
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addition can be indicated by placing the “plus sign”. So, 33 cats
added to 25 rats can be written in symbol as “33cats + 25rats”.

What is the general rule or procedure in adding monomials?

Rule: Addition of Monomials

To add mondmia[s, first, write the terms in vertical column
then add the numerical coefficients using the rule of addition of
integers, then copy the same literal coefficients.

Examples:
1. Add: 7xy and 6xy

Solution:  Write in vertical form then add the coefficients
and copy the common literal coefficient.

7xy 7  coefficients are
+ + added
BXy 6 (algebraic addition)

13 xy Literal coefficient xy
is copied.

2. Add +abc, —4abc, —3xyz, 5xyz

Solution:  Write similar terms in the same vertical
column then add the numerical coefficients.
Copy the literal coefficients. Use the plus sign
to show that addition cannot be performed on
the partial results (in case of dissimilar
terms).
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+abc 1 —3Xyz -3
+ + + +

—4abc -4 5xyz

5
~3abc + 2 Xyz

(+abc) + (—4abc) +(—3xyz) +(bxyz) = -3abc +2xyz

3. Add 7xX%y'z, 10%'z, —123%%%z, -9xPyz

Solution: Write in veriical form then add the coefficients
and copy the common literal coefficients.

7xXy'z 7
10"z 10
+ —12x%'z + —12
- ox’y'z -9

— 4x%'z

4, Add 2a, +4a, +6a, —a, and +8a = 19a

+ 2a
+ 4a
+ +8a
+ 8a

+ 20a
+ - a

+ 192
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When the algebraic expressions to be added consist of more
than one terms or polynomials, will the rule for finding the sum of two

monomials still apply? How do we add polynomials?

Rule: Addition of Polynomials

To add polynomials, first, write them so that similar terms are
in vertical column. Second, add each column separately. In adding
the columns add only the numerical coefficients using the rule of
addition of integers, then copy the same literal coefficients or apply
the rule for addition of monomials. Lastly, arrange the partial sum
in ascending or descending power of a letter or variable.

Examples:

1. Add 7x +4y and 6x -8y
7x +4y  Arrange the x terms in one column
+ 6x -8y and the y terms in another column.

13X -2y  Add separately each column and
combine the results.

2. Add +a—-4b +c,—4a +5b +4c,—3a -6b +7z

Solution:  Write similar terms in the same vettical
column then add the coefficients and copy the
literal coefficient. Use the plus sign to show
that addition cannot be performed on the
partial results (in case of dissimilar terms)



+a ~4b +C
-4a +5b +4c
-3a —Bb +7¢

-6a - -bb +12¢

3. Add 7x%"z-30, 10%y*z + 56, —12x%*z — 19
-0x%y'z = ?

Solution:  Wirite separately similar terms in vertical
columns then add the columns.

7xXy'z  -30

10x%z  +56

+ 12Xz -19
— 9x%y%z

—4x%'z +7

2. Add 2a -b, -4a+c¢, +6a-~—d, a+3b, 8a +4c, 9a +7d.

2a -b
—4a +C
+Ba -d
a +3b
8a +4¢
9a +7d

21a +2b +5¢C +6d

The sum is “21a +2b +5c +6d".



86

6.2 Subtraction of Monomials and Polynomials

Quantities to be subfracted must be of the same kind. For
example, if we have 100 papayas and 8 papayas are spoiled, then
we can subtract 8 papayas from 100 papayas and the difference is 92
papayas. The 92 papayas are the good papayas.

Usually, we subtract smailer quantities from greater guantities
but because of the invention of the integers and algebra, we can
now subfract bigger or greater quantities (numbers) from smaller
guantities (numbers).

In subtraction, the quantity to which we subtract is called the
minuend and the quantity which is being subtracted is called the

subtrahend and the result is the difference.

100 papayas -—- minuend
8 papayas -—- subtrahend
92 papayas —— difference

This concept of subtraction of the same kind of quantities is

used in the subtraction of monomials. Consider “papayas” as the
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literal coefficients (variables) of the given monomials. We copy
“papayas” but we subtract the coefficients of the monomials (100 — 8)
to get the difference which is 92. The final answer is “92 papayas”.
Remember, we only copy the literal coefficient, “papayas’.

We cannot subtract quantities made up of different kinds but we
can only indicate the subtraction process by affixing the minus sign

{(~) in the result.

Example:

If you have 30 apples and have eaten 5 oranges, can you
subtract the 5 oranges from the 30 apples? Of course, you
cannot and you are not allowed to do the subtraction process.

in the subtraction of monomials if the terms to be subtracted
are dissimilar or unlike we cannot perform the subtraction. But we
can indicate the subtraction by affixing a minus sign in the answer or

result.

It is important that we know the subtrahend and the minuend in

subtraction. Some phrases used in subtraction are the following:
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“subtract from ‘e minus ", and “the difference of

It is very clear which is the minuend in “subtract __ from
____". The quantity after the word from is the minuend and the
subtrahend is the quantity that follows the word “subtract’.

In“____minus ___ " the first quantity is the minuend and the
quantity after the word minus is the subtrahend.

In the subtraction phrase “the difference of ___and ", the
first ____ is taken as the minuend and the second ____ is the
subtrahend.

Also, very important in subtraction of monomials is knowledge
of subtraction of integers. The process of subtraction of monomials
involves the subtraction of the coefficients of the monomials.
Subtraction of the coefficient is algebraic subtraction. We have fo
change mentally the sign of the subirahend and proceed as in
algebraic addition.

We have two methods of subtraction of monomials: (1)

horizontal method, and (2) the vertical method.
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Rule: Subtraction of Monomials
To subtract monomials:
1. Determine the minuend and the subtrahend.
2. Change the sign of the term of the subtrahend mentally
and proceed as in algebraic addition.
3. Copy the common literal coeificient (variable).

Examples:
1. Subtragt 7x from 10x.

Horizontal method:
10x — 7X = (10=-7)x = 3x

Vertical method:
10x 10 Coefficients are subtracted.

- 7x =7

3x Literal coefficient (variable x) is copied.

2. Subtract.
Coefficients of Algebraic subtraction
the monomials of the coefficients
1. +7xy +7 + 7
+3Xxy +3 (=3
+._4xy Literal
coefficient

copied, xy
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- 2. -21az - 21 - 21

6az +°6 - 6
— 27az Literal
coefficient
copied, az
3. 10xyz 10 - 10
— 8xyz -8 (+) 8
— 2xyz Literal
coefficient
copied, xyz
4. =7 (x+y) -7 -7
~3(x+y) -3 (+) 3
— 4(x+y) Literal
coefficient
copied.

Algebraic expressions with more than one term or polynomials
can also be subfracted. In the subtraction of polynomials it is
important that we can distinguish the minuend from the subtrahend.
Also, equally important is knowledge of how to arrange the terms of
the minuend in descending order or ascending order based on a
single letter or variable. If we are to arrange the terms of the minuend
in descending order based on a single letter or variable, this means

that if the terms of the minuend contains the letters x, y, z, etc. and
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we would like to arrange the terms in descending powers of X,. we
have to look for the exponent of x in each of the terms of the
minuend. The terms which has an x, and the x in that term which has
the highest exponent will be written first together with other letters
(variabies) in the term followed by the x term which has the next
highest exponent up to the term containing an x which has the lowest
exponent (usually this is the constant, x ). You can also arrange the
minuend in decreasing power of y or z. To arrange in ascending
order is to do the opposite arrangement. You will have to start with

the term with the lowest exponent, followed by the next lowest up to

the highest.

Rule: Subtraction of Polynomials

To subtract polynomials:

1. Determine the minuend and the subtrahend.

2. Arrange the terms of the minuend in standard form
(descending or ascending according to a single letter or
variable) then below each term write the subtrahend
piacing all like terms in similar column.

3. Change all the sign of the terms of the subtrahend and

add algebraically.
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Examples:
1. Subtract 7x + 3y from 10x -8y
Horizontal method:

(10x-8y) — (7x + 3y)
10x -8y — 7x -3y
(10x =7x) + (-8y —3y)
(10-7)x + (-8 -3)y
3X —11y

Vertical method:

10 X — 8y
+(—) 7x + (-)3y sign of the subtrahend is changed
mentally.
3x — 11y algebraic addition of terms

2. Subtract.

1. 4 +7x +6x> Terms of the minuend and subtrahend
8 +3x +3x* are arranged in increasing order of x

Solution:

4 +7X  + 6%
+(=)8 +(-)3x +(—)3x* Change all signs of the terms
of the subtrahend mentally.
-4 +4x  +3x* Add algebraically each vertical
column.
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2. 2ix'z +3%y* —2xy°
21Xz + 33y —2xy°
0
3. —4d%y -3y +2xy + 2

+3x°y* +axy -3xYy' - 235y

Solution:  First:

Second:

Third:

Arrange the terms of the minuend in descend-
ing power of x.

Write each term of the subtrahend below each
term of the minuend placing all like terms in
similar column.
Change the sign of the terms of the subtrahend
and proceed as in algebraic addition.

-3y + 230y ~axPy? +2xy

_3x4y4

-2y +3xy* —4xy

4y —TIX°y —2xy

3. Subfractthe sum of (=14x%y* —3x%*) and (+2xy + 2xy)
from the sum of {3x°y* —13x’y*) and (40xy —22xy)

Solution:  First:
Second:

Third:

Fourth:

Fifth:

Determine the minuend and the subtrahend.
Combine and simplify the minuend and

the subtrahend.

Arrange the terms of the minuend in descending
power of X.

Write each term of the subtrahend below each
term of the minuend placing all like terms in

similar column. '
Change the sign of the terms of the subtrahend

and proceed as in algebraic addition.



Subtrahend Minuend
~14x%y? +2xy 3x%y? 40xy
+ + + +
- X +2xy —~13x%y* — 22xy
— 17x%y* +4xy ~ 10x%y° +18xy
Subiract:
—10x%y* +18xy

~17x%y? + 4xy

X2y +14xy

4. Subtractthe sumof (+14°y +3x°y*) and (+12xy +42xy)
from the sum of (30x°y* —23x%?) and (4xy —2xy)

Subtrahend Minuend
14x%y* +12xy 30x%y° 4xy
+ + b +
3x%y* +42xy —23x°y* ~ 2Xy
17¢y +54xy 7%y +2Xy
Subtract:
7X%y° + 2xy

17x%y% + B4xy

-10x°y* -52xy



Name: Date:
Exercise 6.1
1. Add.
1 2b
4b
2. -8mn
- 6mn
3 Xyz
— 2Xyz
4, -x*
—7x
5 -3x*yz’
- x* yz3

6. 15(@+b+c)
34 (a+b +c)

7. =2xy(z +1)
7xy(z +1)

9. 6w -6x 12y - 5z

—-9w -8x +11y + 4z

+3w +7x 21y —15z
10. 5x y  +23Cy +6xy —2y4
—7x y 4x3 y2 —Txy + 8y
—3x*y +10x°y* -5xy° + 8y’

Score:

95
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1. 2y 123y +69
4y ' -4y 76
+3xtytzt w63y 2 50

12. 109 + x =x*
10wyt -y wy

13, 2x* 42X} +yt 49
=2yt 6z 2y x* -76
+zZ'  +6x* 22 - x +50

14. 12x  +2x* + 89
—4x* —4x®* + 65
13x +x =40

15. 28 428 +  +6
- -4 -7t +2
+3t'  +3t +4t -5

Arrange the following polynomials in descending power of the
letters, then add.

1. a +3b; 5b +4c, -3c +4a

2. 3ab -bxy +c¢, -2xy +9ab; ¢c+5

3. X +y -2, 9 +3x -6x, -32y +43x

4. 2abc -18; ba +5abc, 6b - abc, 9 +C
5. —Xx 2y, -7 +z, 7X +y, z +4x;, 12z +2by
6. 2x -4+6X%; 3x—7xX°+8

7. 13X -10 12 +3x; 11 -5x% +7x°

8. ax’+3a% +2ab’+b% 3a% -3a° +3ab’+b



9. 5y? +xy —x5 +3xy —4X ~y
10.
11.
12.
13.
14.

15.
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2

2z + 3w —-6x +2y; 12z+ 30w — 6y + 9X

~24 (a+b) +46 (c~d); +32 (a+b) +42 (c—d)
—12x* —34x3 -7, +x +11x*; 24x° —2x + 21
2ab +3bc —bd +4gh and 8ab—ac +7bc + 8ef
7a°b -4ab? - 3a’b? and 19a°b* -6ab +12ab’

~12x* +10-43 =Tx =x2; —4x® =7x—4x* —41



Name:

,

Date:

Perform the following subtraction.

1.

10.

2a
4a

- 5x*
— 3t

1.8xy° z°
—2xy* 2

~3x -1
~7(X ~2)

~35abx*
- 4abx*

15 (a+ b +¢)
34 (a+b+c)

—2Xyz
xyz

Xt =2
—x* 42

-12y -5z
+11y + 4z

5x*y? -2y
ALK I

Exercise 8.2

Score:

o8




11.

12.

13.

14,

15.

99
ox y4 2~ 3x y4 P
(109 +x) — (xX* +x)
oy y3 2 ~ 2 ya 73
(12x*'2° +8) — (4x*2® +1)

@t -7 - (#28 +)

ll. Subfract.

1.

8.
9.

10.

43abc from +13abc

3abc from 2xyz

- 3yz from - 2zy

—-12abc from 45a°b°c®

(2ac + 3ac) from - bac

(2y + 5y) from (-3y + 4y)

(x +2y) from [(7x+2y) + (X +y)]

[(2x —4)+ (6x—9)] from [(3x-7) + (x +8)]
[(x —24) + (3x =7)] from x—4

(ax® +3x> + 2x%) from (+b*+ b -3)
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iil. Subtract the first guantity from the second.
1. 5y +xy —x3  +3xy —4X -y
2. 2z+3w —6Xx +2y, 12z + 30w —6y + 9x
3. —24(a+b) +46(c—d), +32(ath) +42(c —d)
4, —12x* =34x* -7, +x +11x* + 21

5. 2ab+3bc—-bd +4gh, 8ab-ac +7bc + 8ef



Lesson 7

101

Multiplication of Monomials and Polynomials
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Lesson 7. Multiplication of Monomials and Polynomials

Objectives:

Content:
1. To find the product of monomials and polynomials.

Process:
1. To search for patterns.
2. To formulate rules in multiplying monomials and
polynomiais.
Affective:
1. To show perseverance in making use of patterns to arrive at
a conclusion.
7.1 Multiplication of Monomials and Polynomials
Multiplication just like addition and subtraction is a binary
operation. We need two elements of a set before the operation can
be performed. For example, in the set of integers, we need two
integers o have a product. And if we are to multiply three integers,
we have to get the product of any two of the three integers first and
the partial product is to be multiplied to the third integer to get the

final answer. Hence, we cannot multiply all the three numbers

simultaneously. The two numbers multiplied to obtain a product are
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called multiplicand and multiplier or we call them also as factors
and the result of the operation is called product.

2 multiplied to 3 will result in 6. 2 and 3 are the factors of 6. 6
is the product of 2 and 3.

The symbols used to denote muitiplication are (1) dot (=), (2)
X, and (3) parenthesis, { ).

Multiplication of monomials and polynomials is very easy if you
possess the following mathematical skills: (1) skills in multiplication of
integers or signed numbers, (2) skills in applying the laws of
exponents (positive, negative, fractional).

Let us review multiplication of integers or sighed numbers. The
first step in the multiplication of monomials is to obtain the product of
the numerical coefficients of the factors. Hence, we have fo multiply
the numerical coefﬁ;:ients of the factors.

Knowiedge of multiplication of integers is impoftant because the
product of two monomials is a product of (1) the numerical
coefficients of the factors, and (2) the product of the literal

*

coefficiénts of the factors. The first requires knowledge of
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multiplication of integers while the second requires knowledge of
applying the laws of exponent.

The following rules give the sign of the product in multiplication
of integers. Of course if is assumed that you know how to multiply

two numbers.

Rule: Multiplication of integers
1. The product of two numbers having like sign is positive.

2. The product of two numbers having unlike sign is
negative.

The product of two numbers having like-sign is positive.
This means that the sign of the product is positive if the factors are
both positive or both negative.
Examples:
1. (+2)(+8) = +12

2. (-2)(8) = -12
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The product of two numbers having unlike sign is negative.
The product of a negative and a positive nhumber is negative. Also
the product of a positive number and a negative number is negative.
Examples:
1. (+2)(-3) = -8
2. (-2)(+3) = -6
Expdnent plays a very important role in multiplication. In
fact because of the exponents we can express products in
more compact form.
Examples:
Xex =x°
XeXxex =X

XexXexXeXeXeXxexex =xX°

Laws of Exponents:
1. (xm)(xm) - xll‘l'l' n 3' (xm)n - xmn

2. (xX"}y™)=x"y" 4. (xy") =x"y"




106

Law 1. (x)(x™) = x™"
Examples:

1. 0O =x" =X
2 (x4) (x7) =T =y
3. (2™)2™) =2mm=2m
4. (5°)(5% =5""=5°

5 (42)(4) = 421 = 43

To multiply numbers with the same base copy the base
and add the exponents.

Law 2: (x")}y™)=x"y"
Examples:

. (O =Xy

2. 2Yx"H =2% = 16X

3. @) =2°3"= 8x81= 648
4. (5%)(4°% =5%4° =25 x 64 = 1600
5 @H2Y=42"=16x16= 256

——

To muitiply numbers with different bases copy the
corresponding base and exponents or just copy the factors
omit the sign of muitiplication and simplify if necessary.
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Examples

1. AP =xC= 8

2. (2% = 24%T = o8

3. (3%)*=3%%4=3"

4. (YR =y3x3 =P

5 (4)'=42%1=28=3D

To raise a power to a power copy the base, multiply the
exponent and simplify if necessary.

Law 4. (xy™) =x"y"

Examples:
(xy)® = x%°
2. (2a) =2d
3. (3b)*= 3%’
4, (xyz)®=x%%°Z
B, (4x%)* = 452X = 4%¢

To raise a product to a power raise each factor to the
indicated power or exponent then multiply the factors.
Simplify if necessary.
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Monomials multiplied by itself (the same monomial) can be
written in more compact form by using exponents. The process of
raising a monomial {6 a power is the quickest way o arrive at the
product or result. This is made possible by applying the second and

third law of ekponent.

Examples:
1. (-8a)(-8a) = (-8a)
2. (3a)(3a) = (3a%)?

3. (-6a°)(-62%)(-6a%) = (-6a%)°

4. p2p2p2p2’:)2 - (p2)5 .

Ruiles: Multiplication of Monomials
1. Multiply the numerical coefficients.

2. Add the exponents of the letters (variable) that are
alike and give the sum as an exponent of that letter
in the product.

3. Include in the product all letters that occur in one
factor only.
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Examples:

. Muitiply
1. (-8a)2a) = (8)(2)@"™") = 16a°
2. (3aH)(2a") = @Y 2@E@) = 6a°

3. (-6a’)(-a") = (B)(-1)@*"*) = 6a°
4. 4p%a%Tp%) = @)(-T)P*a? = -28p%0

5. 3(a+b)? e7xy(a+b) = (3e7)a+b)*' xy
=21(a +b)® xy

2)-12)C N **)
24 M%)
-24x* y°

6. (2a%?) (-12xy*)

7. (2abc)-ac) = 2)(-1)}@"b(c"") = 2a® bc?
8. 9(xyz®) = (9)(-1)xyz* = -9xyz°

9. ((2xy’2’f = (2% (y**2) 2P = ay' 2
10. (AX)(-2y)(3%) = (4)(-2)B)™y = 36X"y
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7.2 Multiplication of Polynomial by Monomials and Another

Polynomials

Multiplication of a polynomial by a monomial uses the same
rule as in multiplication of monomial by a monomial. Only this time
we makes use of an additional property of the real number, the
distributive property of mulitiplication over addition.
Examples:

1. a(b+c) = a(b)+a{c) = ab + ac

2. 4(a+4b) = 4a + 4(4b) = 4a + 16b

3. 7X0C + y?) = 7x(3®) +Tx(P) = 7X° + Txy?

In multiplying a polynomial by another polynomial we use
the same rule as in multiplying a polynomial by a monomial. But
since, the multiplier is a polynomial so, each term of the multiplicand
is multiplied by each term of the muliiplier. What is very important is
to arrange first the terms of the multiplicand and multiplier in either
descending or ascending power of your choice of letter before you

multiply.
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Examples:
1. Multiply 6x +8 by 3x -5

5x + 8
X 3 -5
15%% +24x Multiply 3x(5x+8), 1% partial product
- 25x -40  Multiply -5(5x+8), 2nd partial product

15%° -x -40  Add similar terms and complete
the product.

2. Multiply (x +2)(x -5)

X+ 2
X x -5
X +2x Multiply x(x+2), 1° partial product
-6x -10  Multiply -5(x+2), 2nd partial product

x* -3x -10 Add similar terms and complete
the product.

3. Multiply x* +x +2 by 2x -3

X2 X +2
X 2X - 3

2x° +2x> +4x  Multiply 2x(x*> +x+2), 1% partial product
-3x* -3x-6 Multiply -3(x* +x+2), 2nd partial product

15%x* -x -40  Add similar terms and complete
the product.
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Name: Date: Score:

Exercise 7.1

L Find the product.

1. (20) (-2)
2. (~Bw ){-6X)
3. (-x3) (="

4. ") 7Y

5. (~2/3x%) (1712 x%)

6. (-3xY’) (-y°2)

7. 2y 2@y

8. (—2xyz) (+2x° y%2)

9. (5xy*z) (~3wx‘2)

10, [(=12x*y)(=4x’y?)] (~Txy’)
11, 12 -3x*y)® (-5xy?)

12, [(4x* 2) [Bxy")] (2¢° )’
13, (2xy) [(2xy)* (¢ ¥* )]
14,  -4(2x'yz®° [(9y*2® ) 2y 22 )P

15. [12x* (+23 ) 11 (13x* y* )(2x* y2)]



1.

2
3
4
5
6

7

8.

..
10.
11,
12,
13.
14,
15.

ax’ +3a%b +2ab®+ b’ 3a’b -3a°. +3ab’+b

[

3 -

" Perform the indicated multiplication.

a +3b; 5b +4c, -3c+4a

3ab -5xy ¢, -2xy +9ab; c+5 |

X +y -2, 9 +3x -6x, -32y +43x .

2abc -‘18;‘ 5a '+5abc, 6b - abe; 9‘+c

-X +2y; 7 +z, TX +y, Z +4x 12z 4-25y

'2x'-l4+~6x2; A_ 39("—7)(2 +8 |

13 X°-10 12> +3x; 11 -86x +7x°

5y? +xy —x%- +3xy — 452 ~y? -

2z + 3w —6x +2y; 12z + édw -6y +9x

~24 (a;‘b)' +46 (c —_d);’ +32 (ath) +42 (c—d) |
—12x* ~34x° ~7; +x + 11_)(4; 24x° —2x +21
2ab +3bcf-bd +4gh and ’B\ab‘-—-éc +7bc + gef
78% - 4ab? - 36° 62 and 19e2b? - Gab +12ab?

~12¢ #10=4° Tx ~x; =4 Tx-ax* - 41
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Name: Date: Score:

Exercise 7.2

L. Raise each monomial to the indicated power.

1. y)°

2. (5xy)’

3 (_az)a

4 ( —5x2 Y3 74 )2
5 6(x°)?

6. (8ab?®

7 (52x3yz)3

8. (4dax)?

8. 20(x%%?

10. (7xy°Z)°

.  Multiply.

-—

. (x+4) by (x—1)
2. (a-3)by(a+5)

3. 2a(10x® = 3x + 7x°)
4. 7x% (10x® —3xy+4y*)
5.m+6 by m-6

6. (x+86)(x—4)

7. (5r—3)( 2r+7)

8. (xX*+5+ 2x*)(x+2)



9.(x+n@x;5+x3
10. (8x + 7)(5x° - 1)
1. (x+86) (2x—1)

12. (3r—-5)(2r—4)

13. (4x—3) (x+7)

14. (X + 8+ 2x°)(2x+2)

15. (2x + T)5x + 5 + X7

115
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Lesson 8

T —
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Lesson 8. Division of Monomials and Polynomials

Objectives:
Content:

1. To find the quotient of two polynomials.

2. To perform the fundamental division of monomials and

polynomials.

Process:

1. To apply the laws and of exponent in dividing polynomials.

2. To apply the rules in dividing integers.
Affective:

1. To show speed and accuracy in doing the activity.
8.1 Division of Integers

Like multiplication, division is also a binary operation. It needs a
dividend and a divisor. The result of the operation is called the
quotient. It is the inverse operation of multiplication. The symbols are
+, I, — a bar and ) . Unlike multiplication, division is not
commutative. Therefore, it should follow the order of operation, that
is, it must be performed from left to right, and division by zerc cannot
be determined.

Division of aigebraic expression requires the knowledge of the

following:
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1) Division of integers

Rule 1. The quotient of two numbers having the same
sign is positive.

Examples:
4 + 2 =2
4+ 42 =42
-4 -2 =2
6+2=3
+6 + +2 = +3
6 +-2 = +3

Rule 2. The quotient of two numbers having unlike signs

Is negative.
Examples:
4+2 =2
w4+ +2=-2
6 +-3=-2

B++2=-3



2) Knowledge on the laws of exponent.

Laws of Exponent;

1. a"z+a" = g™, m>n and a=0
2. a"=<a" = a™" = 9/a™ m<n and a=0
3. a"+a" = a™M =323 =1

4. (@b)" = a'/b"

Examples:

74+ 72 = 74-2

8y + 82 =

xy+xy = (xy)°
X ex o= 4D
(xy)? = x*1y°

8.2 Division of Monomials

Rules:

= 7% = 49
= 8y

= 1

= x° = 1

119

1. Divide the coefficient of the dividend by the coefficient

of the divisor.
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2. Subtract the exponent of the literal coefficient in the
divisor from the exponent of the same literal coefficient
in the dividend (apply the laws of exponent).

3. Omit any literal coefficient with the same exponent in the
dividend and divisor (apply laws of exponent x/x =x° = 1).

Examples:

10a* 10 a*
2

5a* *p* = 5ab*

2. = — e —e =
2a° 2 a°
—20xy? 20 X' ¥ _
3. = — o —e— = -5xTy 27 =_ By
4xy 4 X Y
32m?n* 32 m? nt
4, = — e —e— = -2m*'n*"! =-2mn®
-16mn 16 m n
2% 4 X y' 1
5. _ o . . = 4l -2y4 ~2,0-6

(xyz3)2 1 X2 y2 26
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8.3 Division of Polynomials
. A. Division of a Polynomial by a Monomial.

To divide a polynomial by a monomial, divide
each term of the polynomial successively by the monomial,
beginning at the left. Follow the same procedure of division
in arithmetic.

Example:
-18a*-6a’°-12a°  -18a* —6a° -12a°

1. Divide =
63> 6a’ 6a°> ba’

_3a4—2 _1a5-2 _2a3-—2
3a° -1a° -2a
-3a°  -a® -2a

B. Division of a Polynomial by a Polynomial

To divide a polynomial by a polynomial, we
follow exactly the same procedure of the long division- in
arithmetic.

RULES:

1. Arrange the terms of the dividend and divisor
according to either ascending or descending
powers of a common letter.
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2. Divide the first term of the dividend by the first term
of the divisor to get the first term of the quotient.

3. Multiply the entire divisor by the first term of the
quotient and subtract the result from the dividend
bringing down the other terms of the dividend.

4. Divide the first term of the remainder by the first
term of the divisor.

5. Multiply the entire divisor by the second term of the
quotient, subtract and continue until there is no
remainder or until the remainder can no longer be
divided by the divisor.

6. Check by multiplying the divisor by the quotient.
Example1. Divide 3x° +5x+2 by x+1

3x t+2

X+ 1 /32 +5X +2
3% +3X

2X + 2
2X+ 2

0
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Steps:
1. Divide 3X* by x and record the quotient.
3%

— = 3X
X

2. Multiply the term of the divisor by 3x.
X +1
3X

3x +3x
3. Subtract the product from the dividend and bring down 2.

4. Divide the first term which is the new dividend by x and
record the result as quotient.

2X

X

5. Multiply the divisor by two.
X t+1
2

2X +2

6. Record the resuilt then subtract it to the new dividend.



124

Example 2. Divide X +3xy-5y* by Xx+y

X +2y
X+y /X +3xy -5y°
X+ Xy
2xy -5y
2xy -2y
—-3y?> remainder remainder
3y°
The quotient may be written as x+2y —
X+Yy

Example 3. Divide (a° -1) by (@-1)

Note: The dividend does notinciude an a®term and an a
term therefore you must leave some space between
a® and -1.

a’ +a +1

a-11/a° -1
a® -a°
a

a2

a—1
a—1
0

The quotientis a? +a + 1.
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Name: Date: Score:

Exercise 8.1

I Find the quotient.

1. (2¢) = (-2)

2. (-Bw)+ (—6w)

3. (-4 = (2

4. (-4y" = (12y%)

5. (—2/4x% = (1/2x%)

6. (30x*?) + (-6xy®)

7. @&xY'Z2H+ @y P

8. (—2xyz) + (+2xX° y’2)

9. (5xy*z) + (-3wx’z)

10.  [(—12X*y)(4x°y3)] + (=7xy")

11. 12 (=3x%)° + (~5xy°)

12, [@x"2)(Bxy")]+ Xy

13.  (2xy)(2xy)* = (2xy)®

14, -4(2xyz%° (9y*2%) = (2y°2)

15, [12x* (+2x° )% + [(13X"y*)(2x"yz)°]



126

Name: Date: Score:

Exercise 8.2

I Perform the indicated division:

1. 5x+ 10
5

2. 4x+2
2

3. 12x*—8x°
2

4. x—
X

5. -5x° +15xy*
-5xy*

6. 36x°y —18xy°
3xy”

7. =15m*n>-20m°n*

-5mn

8. 12p°g®>—6pg
6pq
9 424__ 2.2

X yZ

Z
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10. 25a°c® =20a’ c? +10a’c®
-5ac’

li. Divide the.first polynomial by the second and check by
multiplication.

1. 0€+3x-2) by (x+2)
2. a* +8a’+16 by a’+4
3. 3 +12a°+10a by 2a -3
4. 6x° +3x+40 by 2x+ 5

5. m*-5m+6 by m-3

6. m* +3m®n+n* by m+2n
7. d” +14d—-49 by d—-7
8. c*-d* by c—d

9. m*-n® by m-n

10. r* -7rs +12s® by r—3s
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