DEVELOPMENT AND VALIDATION OF MODULES
ON EXPONENTS AND RADICALS IN
MATHEMATICS III

A Thesis
Presented to
The Faculty of the Graduate Schoelj
Samar State Polytechnic College

Catbalogan, Samar

In Partial Fulfillment
of the Reguirement for the Pegree

Master of Arts in Teaching Mathematics

DANTIO R. ALANDINO
March 1996



APPROVAL SHEET

This thesis entitled "DEVELOPMENT AND VALIDATION OF
MODULE ON EXPONENTS AND RADICALS IN MATHEMATICS III," has
been prepared and submitted by DANILO ALANDINO, who having
passed the comprehensive examination, is hereby recommended

for oral examination.
October 21, 1881 EUgég%6 gp ACOLOR Ph. D.

Date dviser

Approved hy the Committee on Oral Examination on
October 21, 1991 with a rating of PASSED.

RIZALINA M URBI ONDO Ed. D.
Chairman

AILMA O. , M.A.T. GINA PANO, M.A.T.
Memper Memb

LORIDA MARCO, M._A.T.
Member

Accepted and approved in partial fulfillment of the
requirements for the degree MASTER OF ARTS IN TEACHING in
MATHEMATICS.

L{ ,. ."———-

Qoﬂ’h Wolor s
October 21, 1995 RIZALINA M. URBIZTONDO, Ed. D.
Date of Oral Examination Dean, Sch. of Graduate Studies

ii



ACENOWLEDGMENT

The researcher wishes to express his gratitude and
sincere appreciation tc the following persons whose valuable
help made possible the completion of this study:

To Dr. Dominador Q. Cabanganan, President of Samar
State Polybtechnic College, Catbalogan, Samar for opening
the Master of Arts in Teaching major in Mathematics;

To Dr. Rizalina M. Urbiztondo, Dean of the Graduate
Studies, for her very sincere encouragement to defend the
proposal the sconest possible, as well as the chairman of
the oral defense panel Zfor her valuable criticisms,
suggestions and assistances

To Dr. Eusebio Pacolor, the researcher”s adviser, for
his intelligent and competent suidance and various forms of
assgistance extended to the researcher;

To Prof. Alma Uy for her correction and suggestion on
the development and validation of the module and Mr.
Reynaldo Macayan for his precious time in editing this
manuscrript;

To Miss Florida Marco and Mrs. Gina Espafic as member of
the panel of examiners for +their constructive comments and
suggestions for the refinement of the manuscript:

To Mr. Bernardo Lagarde., the school librarian of La

Milagrosa  Academy; Mr. Dalmacio Nobela, the college

.

iii



iv

librarian of Christ the King College (CKC); Mrs. Sofia
Broncano, the college librarian of Tiburcio Tancinco
Memorial Institute of Science and Technology (TTMIST) and
Mrs. Sofronia Delabajan, the City  Public Librarian,
Calbayog City for giving access to have books, magazines
and periodicals available.

To Mom Vicky Macabidang, Mr. Pio Alandinc and Miss Amie

Alandino for their financial assistance and

encouragement ;

To his loving and everdearest wife, Mrs. Angelita - Data
Alandine and daughter, Daryll and Danisses who were his
constant source of inspiration of this study; and

Above all, to the AIMIGHTY GOD, for HIS blessings, the

humble piece of work would not he a reality.

DRA



DEDICATION

To My loving and everdearest wife

ANGELITA

and daughters

DARYLL and DANISSE

the constant source of inspiration...

this humble work is

wholeheartedly dedicated

DRA



ABSTRACT

The main problem of the study is to develop and validate module in
high school Mathematics III based on the difficulties encountered by third
year students of La Milagrosa Academy, Calbayog City, during the school
year 1995-1996. The computed t-value in module 1 is 3.15 and 3.14 in module
2 were very much greater than the tabular t-value of 2.064 at 0.05 level of
significance and 48 degree of freedom, indicating the rejection of number 5
null hypothesis. The rejection of the null hypothesis shows that there is a
significant difference between the retention of the control group and the
experimental group. This finding shows that the experimental group whose
members were taught using the modularized instruction has better retention
than the control group which was taught using the lecture-discussion method.
In the light of the finding of this study, the following conclusions were drawn.
The modular approach of teaching is more effective than the lecture-
discussion method in so far as the sub-topics exponents and radicals are
concerned. The fact is that students can go through the module even outside
the classroom, they can repeat some sections of the work if needed, discover
the lessons by themselves and progresses at his own rate until the feeling of
self satisfaction and accomplishment are attained. The module are
appropriate and interesting to the third year high school students in terms of
readability level. Students in the experimental group who were taught using
the modularized instruction have better retention than the students in the

control group who were taught using the lecture discussion method.
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Chapter 1

THE PROBLEM

Introduction

Mathématics is a foundation subject involved in almost
all fields of human activity and endeavor, private or public
life. This could easily be seen in the kind of +transaction
peorle encounter in their work wherein simple mathematical
equation and computation are used. In this regard, the
subject mathematics becomes indispensable.

Basically, the teaching of mathematics in the eleﬁen—
tary srade learners essentially begins with the mastery of
the four fundamental operations. Without this skill, pupils
© will encounter difficulties in the study of higher mathema-
tics. Workably, the inculcation of this mathematical skill
among students in both secondary and tertiary levels is
basically necessary  because many of them  consider
mathematics as the most difficult subject to hurdle in their
studies.

According to Lorenzo (1988:122) mathematics pas been
called the "Queen of Science". The discoveries and advance-
ment of today s civilization underwent statistical analysis

thus., mathematics had contributed to the workable and



functional implementation of the programs of both the
government and private institutions. -

In this particular case, qualification of data derived
from the conduct of research work become very useful as to
arrive on sound interpretation of its findings. Therefore,
the conduct of research study becomes wasteful in the
absence of statistical analysis and interpretation of the
data and information.

In an added setting, there were several attempts, to
simplify the teaching of mathematics most especially in the
elementary and secondary school teachers all over the
country.

Smith (1987:101) brought out this concern that it can
easilx be perceived that in the elementary school level,
teachers were encouraged by their immediate superior to make
use of instructional aids and devices in the teaching of
mathematics. The primordial purpose is to make the subject
better understood by the pupils.

It is sad to note that in the secondary school level,
the use and employment of instructional aids and devices in
the +teaching of mathematice is the least observed by the

teachers.

It was Tirmly established that one could hardly teach

in +the secondary and tertiary levels without majoring a



subject like mathematics. In this regard, mathematics
teachers are very confident that they could handle the same
subject effectively relying more on their cognitive exper-
tise and knowledge.

Today, mathematics continue to be one of +the basic
subjects in the school curriculum in both private and public
educational institutions. In +this regard, it 1s even a
wiser move if teachers should come up with a methodology or
approach to facilitate the easy and understandable teaching
of mathematics in the classroom for the benefit and welfare
of the students.

One approach to facilitate learning and to improve the
learner”'s abilities is through the use of instructional
materials, especially modules. It is an innovation which is
very porular in the area of mathematics.

This study will focus on the development of instruct-
ional materials in the form of a module based on the Jdiffi-
culties encountered by the students in  high school

Mathematics ITI.

Theoretical Framework

This study is anchored on the learning theory of
Gregorio (1979:138-139) that the principles and practices of

education under the new society are based on the pragmatic



rhilosophy of John Dewey...
Which states that "education is life, education
is growth, education is social process, and education
is a reconstruction of human experiences.”

He further explained that based on the pragmatic
concept of education, the child is made the center of educa-
tive process rather than the subject matter, and +that the
child acts as a unified whole or acts as a unit. The total
growth and development of the child is the aim of education
in the new society, learning by doing, reacting, or ex-
periencing is emphasized. This concept utilizes the theory

of self activity and this is considered the basis of all

learning

Conceptual Framework

The conceptual model of +the study comprises five
components. Namelys; 1.) The conceptual model for the
preparation and validation of diagnistic test, 2.) The
conceptual model for the identification of difficulties in
Mathematics III, 3) The conceptual model for the development
of module, 4.) The conceptual model for the determining of
the readability level of the module, 5) The conceptual

nodel for the validation of module.



PREPARATION AND VALIDATION OF
DIAGNOSTIC TEST

/ —— S e [ ———— \
! INPUT ! i THOUGHPUT ! ! QUTPUT !
o —————— e ' | m e ——————— H = en 1
1. Subject ! ! ! ! i
: syliabus H ! ! ! . !
! in Math III | tPreparation! 4 Valid and !
I [ 1 ] 1 i
1 1 1 1 ] ]
2. Third year H ! and ! ! Reliable |
H H.S. Students!—-\ f ===\ 1 i
! at TTMIST ! | Validation| ! Diagnostic!
d =/ 1 1=/ i '
13. Objectives of! ! of | \ Test !
! the study ! ! ' i i
i d i Diagnostic| ! H
t4. Textbooks & | ! H ' ]
! other refe- | ' test ! | ]
' rences | ' ! i :
N / \ / \N——/
Figure 1

Figure 1. Model for +the preparation and

validation of diagnostic test in Mathsmatics III

The input in this phase includes the subject syllabus
in high school Mathematics III, third year high school
students of Tiburcio Tancinco Memorial Institute of Science
and Technology, the objectives of the study, the textbooks
and other relevant references.

The throughput shows the preparation and validation of
diagnostic test.

The output is the valid and reliable diagnostic test in

Mathematics III.



CONCEPTUAL MODEL FOR THE IDENTIFICATION
OF DIFFICULTIES IN MATHEMATICS III
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Figure 2. The Conceptual Model for the
Identification of Difficulties in Mathematics III

The input of the conceptual model are the wvalidated
diagnostic test, and the third year high school sbtudents at

La Milagrosa Academy., Calbayog City.
The throughput shows the administration of the test to

third vear students, and the evaluation of the resulis

gathered.
The output indicates the identified difficulties of the

gtudents in Math TII



DEVELOPMENT OF MODILES
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Figure 3. The Step for the Development of
Modules on Exponents and Radicals

The inputs are the identified difficulties, references,
and the textbooks and other references.
The throughput consists of the development of modules

in two difficult ‘topics in Math III +the Exponents and

Radicals.

The output is the developed modules in Mathematics III

along with Exponents and Radicals.

CONCEPTUAL MODEL FOR DETERMINING THE
READABILITY LEVEL OF THE MODULES
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Figure 4. Conceptual Model for Determining the
Readability Level of the Modules



The input is the module and the throughput is the

Flesch formula. The result is the readability level of the

modules.
CONCEPTUAL MODEY, FOR THE VALIDATTON
OF THE MODULES
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Figure 5. The Conceptual Model for the Valida-

tion of Modgles

The inputs are the experimental and the control groups.
The throughput are the method of instruction to be used in
each group. The experimental group was given +the module
while the control group was tauvght using the lecture-
digcussion method. The pretest and posttest were adminis-
tered to both group of respondents and the result of

achievements were compared.



Statement of the Problem
The main problem of +the study is to develop and
validate module in high school Mathematics III based on the
difficulties encountered by +third year students of ILa
Milagrosa Academy, Calbayog City, during the school year
1995-986.
Specifically, the study sought to answer the following
- questions:
1. What are the difficulties of the third year high
sohool'students in Mathematics III?
2. On the basis of the pretest and posttest result,
how effective are the developed module?
2.1 Is there a significant difference between the
rretest results of the control and experimental groups?
2.2 Is there a significant difference between the
rretest and posttest resulis of the control group?
2.3 Is there a significant difference between
pretest and posttest results of the experimental group?
2.4 Is there a significant difference between the
posttest results of +the control and experimental
groups?
3. What is the readability level of the module? Are
the develop module appropriate and interesting to the third

year high school students?
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4. Is there a significant difference between the re-

tention of the control and experimental groups?

Jearc
The following are the research hypotheses of the study.
1. There is no significant difference between the
pretest mean scores of the control and experimental groups.
2. There 1is no significant difference bhetween the
rretest and posttest mean scores of the control group.
3. There is no significant difference betwesen +the
pretest and posttest mean scores of the experimental group.
4. There 1is no significant difference between the
rosttest mean scores of the control and experimental groups.
5. There 1is no significant difference between the

retention of the control and experimental groups.

i (o] =) d
An awareness on the use of instructional module can
help a 1lot in the efforts towards the guality performance
and achievement in mathematics. In the context of this
gituation, it cannot be denied that students look upon the
teachers in the school as persons who are knowledgeable in
the art of teaching and therefore expects them to display
excellence in the teaching of the subject in conformity with

their instructiocnal needs, demands and convenience.



This study which is focused on the development and
validation of modules on exponents and radicals will be
beneficial not only to third year high school students but
to various groups of individual because of its relevance and
applicability in our times today.

To the students, this module ﬁill develop them to be
independent learners, develop their potential and improve
their learning capabilities through self-discovery and self-
reliazation at their own rate. This also develop and
enhances the student interest in subject matter and remedies
the difficulties or deficiencies. The prepared module en-
hances the understanding of the students because it is
within their level of understanding.

To the parent, the angle that should be taken into
consideration is the economic status of the parents and the
present economic crises. Textbooks and instructional
materials are so expensive that parents cannot afford to buy
for their students. In this regard. since the developed
modules can be mass-produced in school, it is then expected
that the cost will be less than the commercial ones. The
parents feel a responsibility for helping their students
with homeworks.

To the teachers, the modular apprcach means lesser work

in preparing daily lesson plan and other instructional
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materials and so as to give particular attention to the slow
learners. This would also mean a good reference and an
additional source of information for the subject.

To +the school administration, the module provides a
solution to over increasing students wvpopulation which
creates shortage of classrooms and building, textbooks,
reference materials and even compebtent teachers. With the
use -of modules one teacher can possibly manage 60 students
or more in one class and the modules minimizes such problem

stated above.

Scope and Delimitation of the Study

This study is concerned mainly with the development and
validation of modules in high school Mathematics III,
specifically on Exponents and Radical which were found
difficult topics by the students based on the result of a
diagnostic test.

There were fifty third year high school students of La
Milagrosa Academy, Calbayog City for school year 1995-1996
taken as respondents of the study. ) The  respondents
~ consisted of two groups: twenty-five students constituted
the experimental group and another twenty-five students
constituted thecontrol groups which were selected by

rurposive randomization technigque according to their second

vear high school mathematics grades.
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Some terms that constantly appeared in most educational
writings in recent time need to be clarified for the purpose
of the conduct of the study. Some of the terms have been
modified +to give its meaning in the manner they are being
used in a given situation or condition.

Control Group This term refers to a group composed of
twenty five (25) students to be taught by lecture-discussion
method.

Riagnogtic Test This term refers to a 70 item test
based on the syllabus for high school Mathematics III. It

measures the skills or knowledge gained by students in the

subjects.

Experimental Group This term refers %o a  group

composed of twenty five (25) students to be taught using the

module.

Exponents This term refers to any number or symbol
rlaced as a superscript to the right of a gquantity to
indicate a power. The exponent may be negative, zero, or
positive number.

Flesch Formula This term refers to the instrument use
in determining the readability level of +the developed

instructional materials. It consists of human interest

score and reading ease score.
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Module. This term refers to a self-contained
independent unit of instruction with primary focus on well

defined objectives,

Modular Arproach Refers to the strategy of teaching

wherein modules are used in the teaching learning process.
Posttest Refers to the 30 item multiple type of test
given to both control and experimental groups after learning
each module
Pretegt This refers to the 30 item multiple type of
test given to both control and experimental groups before

the lesson.

Radicals This refers to an indicated rocots of any
number or algebraic expressions.
Validation This pertains to the assessment of the

quality of instruectional modules produced for possible use

in c¢lassroom teaching.



Chapter 2
» REVIEW OF RELATED LITERATURE AND STUDIES

This chapter contains the review of related literature,
related studies and the relationship with the present study
which give emphasis on effectivenees and apropriateness on

modular approach used in teaching-learning proccess.

Related Literature

There 1is no doubt that a workable knowledge in mathe-
matics 1is a requisite tool for an individual to survive,
economically in this world. "Similar fact', in the words of
Rouke (1871:129) that ordinarily, the average person
manifest a lack of ability in applying his allocated
resources. It could be unwise to disregard this knowledsge
if one has to progress in life.

In the context of his situational condition, there is a
dearth to bridge +this evident gap between +the persons
theoretical knowledge in mathematics and his real everyday
tasks of spending wisely. The same author holds an added
idea that although it is not the first attempt %o provide
answer to the mathematicai problems in daily chores of life,
some research work studies are novel in presenting a work-
able opinions and ideas within the realm of personal

practices, needs and aspirations of individuals.
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We are even sure to pinpoint that meeting problems is
akin to human existence. In this regard Hoffman (1973:95)
advanced this idea that tim§ and again, human beings are
confronted with problems in their day to day existence.
Some of these problems are simple, other are complex. In a
clear analysis of all these problems, solutions can be
reached if they will onl& make use of their heads on.

One of the most important skill, knowledge and informa-
tion that should be acquired by individual in the study of
mathematics is the mastery of the four fundamentals and the
understanding of mathematical vocabularies. In the realm
of +this situation, Pedalino (1976:12) asserts that the
acquisition and mastery of the four fundamentals is as basic
as highly applied in problem solving. We can’t expect the
pupils and students to be more skillful and knowledgeable in
problem solving unless they possess and acguire a workabI?
knowledge in the operation of numbers.

In an added dimension, the procedural ways highly
involved in mathematical problems is an avenue +Hto develop
rupils® interest and creativity in the study of mathematics.
In the opinion of Silva (1878:5) one can even improvise his
study habkits to response to the solution of mathematical
problem which eventually, will lead him to developr critical

thinking which is most wuseful and relevant in real life
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situation.

Socrates (1976:209) states that modular instruction is
one of +the more recent outgrowths with the concept of
individualized 1instruction. In fact according +to him
moduleg in themselves are part of the multi-media approaches
to individualized instruction. This statement clearly
signifies that we can use modular instruction to provide for
the individual differences of students.

Gregorio (1976:422-423)pointed out +that the +thrust
towards attempting to meet the needs of the individual
rupils has been largely an outgrowth of investigation of
individual difference among pupils. The nature and scope of
individual growth under the varying conditions of present-
day life in which no two pupils have the same experiences,
would make it necessary in learning. Today there 1is a
growing demand for individualized teaching. He also added
that there are general suggestions to be observed in indivi-

dualized instructions which are the following:

1. The promotion should be according to the work or
aubject completed. It should be individual rather than
general.

2. The pupils should have accurate and well kept

records of his accomplishment or achisvements.

3. The pupils should be allowed to work at his own
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rate of speed and ability.

4, The pupils should be given enough time for comple-
tion of the unit.

5. The curriculum should be graded into units of in-
creasing difficulty each measured by achievement test.

6. Every pupil should be furnished with complete
instructional materials which can be accomplished indivi-
dually, and with corresponding administering test.

Just what instructional aids a teacher uses depends on
his or her knowledge and experiences, the availsbility of
the materials, the lesson assignment, the subject and the
students. Instructional aids are made for situations in
general, it is the teacher’s job to tailor them to the needs
of the students. Ornstein (1991:326-327) suggested some
basic guidelines for using instructional aids, and guides
for selecting and using instructional materials:

Some basic guidelines for using instructional aids:

1. Purpose. Ask yourself what you are trying to
accomplish and why this instructional aid is important.

2. Define objectives. Clearly defined objectives are
esgential for planning the lesson and selecting and using
instructional aids.

3. Flexibility. The same instructional aid can

satisfy many different purposes.
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4. Diversity. Use a variety of materials, media, and
resources to develop and maintain students interests.

5. Development. Instructional aids must be related
to the age, maturity, ability, and interest of students.

5. Content. You. must know the content of the in-
structional aids +to determine how‘to use them and how to
make the best use of them.

7. Guide learners. Focus students”™ attention on
specific +things to attend while wviewing, listening, or
reading the materials.

B. EBvaluate results. Check students reactions and
consider your own reactions to the instructional aids.

Some guides for selecting, using, and even developing
ingtructional materials, with emphasis on reading and
subject-related tasks.

1. Materials should be relevant to the instruction
that is going on in the rest of the unit or lesson.

Z. A portion of the materials should provide for a
systematic and cumulative review of what has already been
taught.

3. Materials should reflect the most important aspect
of what is being taught in the course or subject.

4. Materials should contain, in a form that is

readily accessible to students and teachers, extra task for
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students who need extra practice.

5. The vocabulary and concept level of materials
should relate to that of the rest of the subject.

6. The 1language wused in +the materials must be
consistent with the use in the rest of the lesson and in the
rest of the textbook.

7. Instructions +to students should be clear, un-
ambiguous, and easy to follow, brevity is a virtue.

B. The layout of pages should combine attractiveness
with utility.

9. Materials should contain enough content so that
there 1is a chance for students to learn something and not
simply be exposed to somthing.

10. Tasks that require students to make discrimina-
tions must be preceded by a sufficients of the diserimina-
tions.

11. The content of materials must be accurate and
precise, tasks must not present wrong information or be
presented in language that contain grammatical errors and
incorrectly used words.

i2. At least some tasks should be fun and have an
obvious payoff to them.

13. Student response modes should be consistent from

task and should be the closest possible +o reading and
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writing.

14. The instructional design of individual tasks and
of task seguences should be carefully planned.

15. There should be a limit on the number of different
materials so as not to overload or confuse students.

i8. Artwork in the materials must be consistent with
the text of the materials.

17. Cute, nonfunctional, space and time-consuming
material should be avoided.

18. When appropriate, materials should be accomplished
by brief explanations of purpose for both teachers and
students.

Lardizabal (1977:291) states that the effectiveness of
the +teaching-learning process can be increased greatly
through the proper use of instructional aids. Among these
aids are printed materials, audio, audio-visual aids, demo-
stration, community resources, and autoinstructional
materials. These aids are commonly referred to as audio-
visual aids because they are sensory objects and images
utilized to promote meaningful communication.

Instructional aids cannot teach by themselves. They
need a skillful teacher to make them effective. To get the
most from the use of any of these aids, the teacher must

take into account four bhasic consideration: 1) selecting the
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materials, 2) preparing the class for the audio-visual ex-
perience, 3) gulding the class through it, and 4) following

up the experience after itse completion.

Related Studies

Modern teaching believed to be more effective, gilves
much importance to students activities in the classroom. A
large number of students in the past deal with the develop-
ment of instructional materials. The use of instructional
materials become imperative.

Perez (1885:51-55) focus her study in the development
and validation of the instructional materials in the form of
a module based on the identified difficulties in
rrogression. The study comprised five phases, namely; 1)
development and validation of diagnestic test. 2)
Identification of difficulties. 3) Development of instruct-
ional materials through difficulties. 4) Validation of
modules. 5) Determining of the readability level of the
module.

The main problem of her study is how can a module be
best developed and validated to meet the identified diffi-
culties in progression.

In her findings, she found out that out of the 12 sub-

topics included in +the diagnostic test, 11 were found
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difficult based on the index of the difficulties were as
follows; Infinite geometric progression, repeating decimal.
geometric series, summation symbols, geometric mean, harmo-—
nic mean, harmonic progression.

The Reading Ease Score obtained from the module on pro-
gression is 58.216. It follows that the readability level
of the materials are fairly difficult. It is appropriate
for the first year to second year college students based on
the Flesh Reading Ease Scale.

In the light of the findings of her study, the follow-
ing conclusions were drawn:

1. College students of Samar State  Polytechnic
College have varying degrees of difficulty in progression.

2. There 1is a significant difference between the
pretest and posttest mean score of the experimental and
control group in the same learning content.

3. There 1is a significant difference between the
posttest mean score of the experimental and control groups
in favor of the modular instructional method.

4, The instructional materials is appropriate for the
second year college students in terms of readability level.

On +the bases of the conclusion made, she recommended

the following:
1. Students with identified difficulties sghould be



24

glven learning materials like modules to give them time to
catch up with the lesson not well learned from the class-
room.

2. Workshop on module preparation and construction
should be conducted to provide basic knowledge to +teachers
with the end in view of producng modules in oter related
subjects which should be finaced by the administration.

3. Students should be exposed to modular instruction
to develop 1in them the feeling of independence and self-
confidence in learning a lesson without the teacher”s aid.

4, Teachers should be motivated and supported to
undertake further researches on the effectiveness of modular
instruction to improve teaching-learning process.

Lacambra {(1885:48-54) in her study the "Development and
Validation of modules in Electrochemistry” aimed to answer
the question on the appropriateness and effectiveness of the
modules to be used in the classroom. .

She found out that the last two in the rank of the
different sub-topic included in electrochemistry are oxida-
tion-reduction and chemical effect of an eletric current
This was based on the average correct responses of the
sfudents in the different sub-topics. The difficulty of the
students in understanding oxidation-reduction and chemical

effect of an electric current may be due %o the fact
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that these sub-topics deal with mathematical analysis and
computation as well as practical applications which may have
not been taught or emphasized fully in their high school
chemistry and physics.

Based on the findings, the followinsg conclusions were

arrived at:

1. The college students of SSPC encountered difficul-
ty in the sub-topic in electrochemistry specially
oxidation vreduction and chemical effect of an
electric current.

2. a. The control group and experimental group had
the same level of entry behavior.

b. Students gained knowledge about oxidation-
reduction and chemical effect of an electric
current through the lecture method.

c. Students learned oxidation-reduction and
chemical effects on an electric current with the
use of the modular approach.

d. The modular approach of teaching is more
effective than the lecture method in so far as
the sub-topic oxidation-reduction and chemical
effects of an electric current are concerned. The
fact .is that students can go through the module at

his own pace, repeat some zsections of the work if
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needed, and progresses at his own rate until the
feeling of self-satisfaction is attained.

3. The modules are appropriate and interesting to the

first year DIT students.

In the 1light of the conclusion of her study, the
following recommendations were made:

1. Teachers/instructors should be motivated to
prepare other instructional materials aside from the modules
to alleviate the problem on the inadequacy of instructional
materials in most schools.

2. Teachers/instructors should be encouraged to
prepare modules on other areas of chemistry.

3. The developed modules on electrochemistry, parti-
cularly oxidation-reduction and chemical effect of an
electric current, should be used and evaluated in other
schools to further confirm its effectiveness.

4. School principal/superintendents should give full
support to their teachers/instructors in the development of
any instructional materials for the school.

The study conducted by Uy (19981:60-64) focus to the
"Construction and Validation of Modules on Circular Trigo-
nometric Functions and Fundamental Identities"” aimed +to
develop modules appropriate and interesting to the first

year BSIE students at Samar State Polytechnic College. The
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data gathering procedure also consists of five major parts,
namely: 1) Construction and validation of diagnostic test,
2) Identification of difficulties, 3) Development of
modules, 4) Validation of modules, 5) Validation/Evaluation
of the Readability of the modules.

She constructed a table of specification using course
syllabus in Plane Trigonometry. Based from this syllabus a
60 item multiple type of teacher-made test was constructed
and validated using the student who have already taken the
course. The result were used as bases for determining of
the topic to be modularized.

In her findings, she found out that the students of
S55PC  encountered difficulties in Circular Trigonometric
Functions and Fundamental Identities due to insufficient
background of the students in Trigonometry. She concluded
that students gained knowledge on Circular Trigonometric
Functions and Fundamental Identities with the use of the
lecture~discussion and modular approach but modular approach
is more effective.

In the iight of her findings, she recommended that the
developed modules on Circular Trigonometric Function and
Fundamental Identities should be used in SSPC and other
schools to further confirm its effectivity. ©She added that

the use of module will serve as an effective remedial
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resource materials for them even if they are away from
classes.

Oliva (1980) in her study, "Modular Approach in Solving
System of Linear Equations by Relaxation Method," aimed to
evaluate the effectiveness of modular instruction by relaxa-—
tion method and to determine the degree of acceptance of
modular instruction by the students.

ohe found out that there was a significant difference
between the mean of the pretest and the mean of the posttest
for each of the experimental and control groups.

She recommended the use of modular instruction to
students with above average intelligence as often as
possible in order to maximize the learning process and out-—
put. For average and poor students, modules can be used
provided +that they will go hand in hand with traditional
instruction. She also suggested to transform every possible
subject matter into modular form.

Lucero (1985) in her study entitled "A Modular
Approach in Mastery of the Concept of Operation with Inte-
gers'" designed to find out if the mastery of the concept of
operation on integers could be achieved through the modular
approach. The study was conducted and administered to
selected groups of freshmen of the Tiburcio Tancince Memo-

rial Institute of Science and Technology (TTMIST), in
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Calbayog City.

The objective of her study is to determine the appro-
priateness and effectiveness of the modular approach in
achieving mastery of the concept of operations of integers
as compared to that of the lecture-discussion approach.

The finding are as follows:

1. The seventy four freshmen of TTMIST involved in
the study, thirty six belong to the average mental ability
level.

2. The students belong to the experimental and
control group were the same in class standing in terms of
the entering behavior necessary before taking up the lesson
on the concepts of operstions with integers.

3. There is a significant difference in the perfor-
mance of the experimental and control groups. It appears
that the module is as effective as the traditional lecture-
discussion method in improving the student”s achievements.

4. The average mental ability sroup the traditional
method of +teaching is more effective than the modular
approach is improving their performance. The below averasge
mental ability group the module is just as effective as the
traditional method of teaching in improving student’™s per-
formance.

She concluded that the students belong to experimental
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and the control group did not differ in +their entering
behavior in relation to the learning content of the module
but the module is effective in improving the students
achievement of béth experimental and control group. The
lecture discussion method is more effective than the modular
approach for the average mental ability group. The module
is as effective as the traditional lecture discussion method
of teaching in improving the students achievement of the
below average mental ability group.

Based on the conclusion made, she had the following
recommendation to make:

Based on the findings, the following conclusions she
has the following recommendation.

1. Module should be used as +teaching aids to
supplement and/or complement the traditional lecture-discus-
sion method of teaching mathematics, especially the most
difficult concepts.

2. School system should undertake training of teacher
in module construction, especially in mathematics.

3. Module should be constructed and validated in all
the topics in mathematics.

4. Modularized instruction should be started from the

lowest level of formal education in order to familiarize the
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learners with the module even as a supplementary material
only.

Bohol (1882) in her study on the "Effectiveness of a
proposed Instructional Module in the Study of Motion in high
school Physies,” found out that developed instructional
module is effective in the teaching of some concept in
motion related to typhoon in the high school physies,
because students achieved better than the students who were
taught the conventional way.

Reyes (1984) as cited by Perez, in her study on the
deficiencies in Mathematics I of first year high school of
four Agricultural schools in the division of Cagayan.

She found that most deficient in computing fractions,
finding the ratio, proportion, and percent, and solving
areas, circumference, and time. The skills which obtained
the three highest ranks were selected as the most serious
deficiencies. Modules were developed based on the most
deficient skills.

She concluded that the use of the module produced
gighificant differences in the scores of the students.

She recommended that teachers should give greater
emphasis on the areas in mathematics I were the students are
weak. More guide activities should be provided to improve

student”s computational skills. She also recommended that
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teachers should adjust instruction to the needs ahd charac-
teristics of individual learners. Development and the use
of instructional materials like modules are strongly re-
commended to cope with these deficiencies.

Gordove ((1993) in his study on "Effectiveness of Self-
learning Kits in Grade V Mathematics," found out +that the
experimental group performed better than control group.
Moreover +the inidividual approach in +teaching Goemetry
through self-learning kits to the grade V pupils in better
than the use of the traditional lecture method.

He concluded +that teaching with the use of self-
learning kit is more effective than the lecture-discussion
method.

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

Dacula (1995) in her study on "Development and
Validation of module on Precent and Ratio for Mathematics I"
found out that the experimental group shows 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 the
first yvear high school students and the module is

interesting based on the results of the test.
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She concluded that the modular approach of teaching is
more effective +than the traditiocnal lecture—-discussion
method as far as the topic Percent and Ratio is concerned,
because +the students can go through the modules and learn
its contents of their works if needed, discover process and
techniques in learning the lesson until the feeling of =elf-
satisfaction is attained.

She recommemded that modular instruction help the
gtudents to learn to be independent, responsible, self-

reliant and hardworking.

Relationshi ith the P £ Stud

The aforementioned review of related studies showed the
effectiveness of module as they relate to students
achievement in mathematics. The studies made by Perez,
Lacambra, Uy are related to the present study because they
are all concerned with the construction of instructional
materials that can be possibly used in the classroom activi-
ties. The studies mentioned above and the present study
make use of instructional material development as well as
the pretest and posttest results. Moreover, the develop-
ment of module is made based on the identified difficulties

or weaknegses of the students as revealed in the diagnostic

test.
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The work of Bohol, Lucero, Qliva, have some similari-
ties %o tThe present study bhecause it deals with the

effectiveness and appropriateness of the use of instrucht-

ional materials.

The present study differs from the cited sztudies in
terms of the score of the problem, subject treated, instru-

ment and the setting of the sbudy.



Chapter 3
METHODOL.OGY

This chapter describe the methods and research design,
instrumentation, sampling procedure, data gathering proce-

dure and statistical treatment of data.

The Research Design

The experimental method of research was utilized in
this study using the randomized pretest and posttest design.
The study shall consist of two groups namely: +the control
and experimental group. The control group receive no treat-
ment except +that the respondents was tausght using the
lecture-discussion method, while the experimental group
recelve treatment in the form of module as the meduim
instrument used.

In +this design the pretest was given to both control
and experimental group before the experimental begins. This
provide +the researcher with a means of checking whether or
not the two groups have at least similar characteristics.
After the experimention the posttest was given to determine
its significant difference.

The research design is shown in the table form on the

next page.
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Group : Pretest : Ireatment : Posttest
Experimental : Eq :  Module : Eo
Control : Cq : Lecture = Co
Experimental D = Eji - Ej (difference between pretest and

posttest mean scores)

I

Control C Co — Cq (difference between pretest and

rosttest mean score)

After the respondents have been exposed to the treat-
ment, the itwo groups were subjected +to posttest. This
assess if learning took place. The difference between the
pretest and posttest mean score of the experimental group
was qompared to the contrcl group”™s mean scores. The
appropriate statistical procedure to ascertain whether the
difference in the mean scores of +the two groups of
respondents are sufficiently great to be a real difference,

or whether it is only a chance occurence was applied.

Instrumentation
The data gathering instruments used in this research

work are the diagnostic test, progress report card, pretest

and posttest.

Diagnostic Test. A 75 item test based on the Mathema-—

tics III syllabus was constructed and validated to third
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yvear high school students enrolled at Tiburcio Tancinco
Memorial Institute of Science and Technology, Calbayog City
School year 1994-85. After the test has been validated,
the modified test was administered to third year high school
students of La Milagrosa Academy. The test was designed +o
determine the difficulties encountered by the® students in

Mathematics IIT.

Progregs Revort Card or DECS Form _138. The grades

obtained by the students in Mathematics II were secured
from the form 138 which is the student”s report card. Form
138 was taken from the section advisers of the students.
The grades of the students in Mathematics II were used for

the randomization of choosing the respondents of the control

and experimental sgrourp.

Pretest. A 30 item multiple choice teacher made type
of test which was given %o both control and experimental
groups before +the experimentation. It determine the

present knowledge of the students in exponents and radicals.

Pogtitest. It made use of the pretest. Thisg was given
to both control and exprerimental group after the conduct of
the experiment. It determine the amount of knowledge

acauired by the respondents from the study.
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Retest. This is a test given to bhoth the control and
the experimental groups two weeks after the administration
of the module and after the posttest. It determines the
retention of knowledge acquired by the respondents of the
study. This test is the same test used as in the posttest,

but the order of the items was reasrrange.

Sampling Procedures .

The respondents of the study consisted of fifty third
vear high school studegts at La Milagrosa Academy. Twenty
five (25) of them constitute the control group and the
remaining twenty five (25) constitute the experimental
group. The second year mathematics grades were the basis of
distributing the members of the control and experimental
group using the purposive randomization technique. To avoid
bias in the experimental result, the mathematics grades of
80 percent and above were matched or equated correspondingly
to assure equivalency. To 1illustrate further, the
Mathematics II grade of student in the control group is 85
were matched correspondingly with a students in expeimental
group whose grade is 85 also. The same procedure were done
to other members of both groups. Since the mathematics

grades are matched correspondingly, the mean grades of these

two groups are equal.
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Data Gathering Procedure

The data gathering procedure is divided into five
phasgses, namely:

Prevaration and Validation of Diagnostic Test. The
test 18 designed to determine the specific weaknesses or
difficulties of the students in Mathematics III. The
content of the test are classified into knowledge, compre-
hension and application under each topic content. A multi-
prle choice of 75 items was constructed based on the specific
objectives of the course. The original pool of 75 items
were tried out to 50 students of Tiburcioc Tancinco Memorial
Institute of Science and Technology, Calbayog City.

Revision of the test was done based on the result of
the item analysis. Items with very low discriminating
values are either improve, revise, or rejected using the
steps suggested by Ebel. Difficulty and discriminating
power of the diagnostic test was determined using the Kuder-

Richardson Formula.

Identification of Difficulties. The required data in

the phase were the result of the validated diagnostic test
which was given to third year high school students of La
Milagrosa Academy. The test papers were corrected by the

researcher himself. The number of students who got wrong



40

responses per sub-topic was determined and tabulated. Then
the sub-topics were ranked from lowest to highest. The +two
highest ranked sub-topics were considered to be the most

difficult for the respondents and were modularized.

Validation of Pretest. The original pool of fifty two
items were shown to the research adviser and colleagues for
their coOmments and suggestions for improvement.
Incorporating their suggestions, the instruments was tried
out to all second year high school students of La Milagrosa
Academy. After the try out the items were subjected to item
analysis to determine the index of discrimination and index
of difficulty and therefore were revised based on the
analysis. The original pool of fifty two items was reduced

to thirty items test.

Development of Moduleg. The format followed in the

development of module contained the following features: a)

Overview, b) direction for use, c¢) objectives d) presen-—

tation, e) reference for further reading, f) evaluation, g)
key to correction.

a. Overview. It consists of a general statement

of the subject matter or content of the module, 1its

connection with the previous lesson, and its importance

in the subject.
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b. Direction for Use. This includes information
or direction on activities to be undertaken and feed-
back instrument to be accomplished.

C. Obdectives. These are the specific object-
ives for each lesson in every module.

d. Presentation/Input. It consists of the
procedure in case of skill lessons or discussion in
cage of +theoretical lesson, together with necessary
illustration, chart, diagram, etc. including activi-
ties, exercises, or assignments designed +to provide

enrichment and/or opportunities +to apply the new

knowledge.
e. References for further reading
f. Evaluation or Feedback Instruments. This make

use of the practice task, pretest, and posttest.

2. Key to Correction. This refers to the

correct answer to practice task.

Validation and Evaluation of the Readabilitv of the
Module. The Flesch Formula was used to determine the
reading ease score (RES) and human interest score (HIS) of
the module.

The developed module was the main source of data. The
108 page-module consisted of 11 lessons, namely: Concept of

Exponents, Laws of Exponents, Forms of Exponents, Simlifying
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and evaluating expressions with exponents, Equations
involving exponents. Scientific Notation, Roots pf number,
Changing radicals to simplest form, Multiplication and
division of radicals, Addition and Subtraction of radicals,
Equation involving radicals. Twenty percent of the total
number of péges was randomly taken and used to determine the
readability level of the module.

To determine the readability of the module, 9 pages
were be randomly selected from 47 content pages and
subjected to the steps in measuring the reading ease score
of the module.

In measuring the reading ease score, the following

steps were followed.

a. Chooging the sample pages. The samples selected

from 47 content pages of the instructional material in
exponents and radicals excluding the practice task, pretest,
and posttest. Nine (9) pages were chosen at random from the
module which represented 20 percent of the total number of
pages, of which six (6) pages were taken from Module 1
(exronents) and three (3) pages from Module 2 (Radicals).

b. Counting the number of words. One hundred words
were taken from each sample page by counting the first word
of the first paragraph to the 100th word. In samples wherse

there were no new paragraprh, the first word of the sentence



43

is considered.

c. Countins the number of sentepces. The Total
number of sentences in one hundred words in each sample was
counted. If the 100th word fall after more than one-half of
the words of +the sentence, it was counted as one.
Otherwise, it was not counted.

4. Counting the number of gvllables. The syllables
in the one hundred words in each sample were counted. The
syllables were counted the way the word was pronounced.

The average sentence liength and average word length
was computed. The results from the computation was used in
solving the reading ease score of the module.

In measuring the human interest score, +the following
steps were followed.

a. Counting the personal words. Using the sample, the
total number of personal words were counted. The personal
words include singular and plural forms of all <first,
second, and third person pronouns except the neuter they,
them, their, themselves, if referring to things rather than
peorle.

b. Counting personal sentences. The number of per-
sonal sentences in each of the 100 word samples includes
spoken sentences marked by quotation marks, gquestions,

command., request, and other sentences directly addressed to
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the reader.

From these data, the percentage personal words and
percentage personal sentences were computed. The results
were used in determining the Human Interest Score of the

module.

Validation of Module. The researcher rersonally

handled both groups. The lesson was scheduled daily with a
time allotment of 40 minutes every group. In module 1,
classes of the control group were done in the morning while
the xeperimental group in the afternoon, while in module 2,
the schedule of the control group was done in the afternoon
and the experimental group in the morning.

A pretest was gilven to both groups before they were
exposed to the method of teaching to determine the extent of
knowledge they have on the torics being modularized.

A vposttest was given to both grour after they were
exposed to +the methods of teaching to evaluate the
achievement of the group on the learning content taught.

Variables that could affect the try-out such as
conduciveness of +the classroom, ventilation, time of the
day., materials, and teacher were controlled so as not to be
biased with any one method.

A retest was given to both group two weeks after taking

the posttest. It is designed to evaluate the retention of
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the students who were exposed to different teaching methods.

Ireatment of the Data
In this particular study, the Tfollowing statistical

tools were used:

Kuder-Richardson Formula. The reliability coefficient

of the diagnostic test were computed using this formula.

n sz - n pE
r = [ —————e 1 [ ~———5——— ]
n-1 52
Where: r = reliability coefficient of the test
n = number of items in the test
x
r = — the proportion of the group passing an
N items and where x is the mean of the test
score.
a = 1l-p the proportion of the group failing an
item
s = standard proportion ocf the test scores.

T-test for uncorrelated means. This is used to test
the hypothesis 1, 4, and 5 of the study.
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where:
_1 = mean of posttest of experimental group
ig = mean of posttest of control group
81 = sctandard deviation of experimental group
s = standard deviation of control group
nj = number of samples in the experimental grou
ng = number of samples in the control group

Test  Senin. _for Correlated  Mean. The t-test for

correlated mean was used to test the hypothesis 2 and 3 of

the study.
%1 %0
t = —_
/
/ 81 + Sg —2rt? gl
N e —-
n
Where: El = mean of posttest of experimental group
b:27) = mean of posttest of control group
s1 = standard deviation of experimental group
52 = pgtandard deviation of control group

Correlation. This is used to determine if their exist a
relation bhetween the first and the second test results of

the egperimental and control group using the formula.
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6 (D¢ )
r = 1 - em————————
N (N9 - 1)
Where:
D2 = sum 0f the sguare of the rank difference
N = number of cases

Flesch  Formula. This is used to determine the
readability level of the two modules.

a. Reading Ease Score (RES) = 206.835 -~ (1.015 x
average sentence length + 0.846 x average
word length
Where:

No. of words in all samples

Ave. sen length = ———————————————————— -
Total no. of.sentences

No. of syllabus in all sample

Ave. Word length = ————- O —
Total no. of sample pages

b. Human Interest Score = (% Personal words per
100 words x 3.635) + (% Personal sentences x
.314)

where:

Total no. of personal
words in all samples
% personal words = - ———
Total no. of words in
all samples pages.
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Total no. of personal
sentences

Total sentences in
all samples




Chapter 4
PRESENTATION, ANALYSIS, AND INTERPRETATION OF DATA

This chapter presents the description and analysis of
data in order to gain knowledge into the following phase of
this study: Identification of Difficulties of students in
Mathematies III, evaluation of the Readability Level of +the
Module, and the Validity of the modules conducted by the

researcher.

Identification of Difficulties

The results of the evaluation of the diagnostic test
with their analysis and interpretation are presented in this
discussion.

Table 1 present the precentage of wrong responses per
sub-topic of the students in the diagnostic test in
Mathematics III.

From the table, it can be seen that the first and
second sub-torics with high percentage of wrong responses
were Radicals and Exponents respectively. It can be said
that the stﬁdents were difficient in this two sub-topics.
This can be attributed to the fact that the topics on
radical was new to the third year high school students.

Some of them found it hard to understand and comprehend
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Table T

Ranking of Sub-topics on the
Diagnostic Test Results

o T T T T T T T T T i e e e e e e et b e e e e e e

List of Sub-topics % of Wrong Responses: Rank
Exponents 58% 2
Radicals 82% 1
Factoring 48% )
Rational Expression 57% 3
Guadratic Equation 51% 4

terms and symbols as well as the computational aspect of the
lesson.

Evaluation of the Readability
Level of the Moduleg

Table 2, gives the result of the Reading Ease Score
(RES) and the Human Interest Score (HIS) obtained from the
different pages chosen as samples.

As reflected in Table 2, the developed modules for sub-
topiecs 1 and 2 are found to have a Reading Ease Score (RES)
of 25.61 and 12.69 respectively. Based on these RES
values, the modules are fairly difficult for the students

but suited or appropriate for third vyear high school

students.
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Table 2

RES and HIS Results of Modules 1 and 2

Moedules : RES : Interpretation : MIS : Interpertation
1 : 25.611 : Fairly diffi- : 11.10 : Interesting
: : cult : :
2  : 12.69 : Fairly diffi- : 5.04 : Interesting

Q
o}
=
H ct

Likewigse +the computed HIS are 11.10 and 5.04 for
modules 1 an 2 respectively. This is interpreted to be
interesting. Thus, it can be said that the prepared
instructional materials can really enhance the desire of the
students to go through the module.

Based on this findings, it can be said +that. the
developed modules were appropriate and interesting to the
third year high school students. It can be mentioned also

that these findings indicate the desire of the students to

go through the meodule.

idati [s) d
This part presents the data and result of the wvalida-
tion of +the modules using the control and experimental
groups in two modules; Exponents and Radicals. It also

includes the analysis and interpretation of the findings;
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Hypothesis 1: There is no significant difference
between the pretest mean score of the control and
experimental groups.

It can be seen from Table 3 that in module 1 which is

about Exponents, the mean score of the experimental group
and control groups are 6.12 and B8.00 respectively, with a

difference of 0.12, while in module 2 which is about

Radicals, the mean score of the experimental group and the

Table 3

Result of the t-test Between the Mean Scores of the
Pretest of the Experimental Group and
Control Group in Module 1 and 2

Mo-: Experimental : Control :Com— : & :Inter-
du : Group : Group cputed:va- :preta
le : X1 : B8 Ny : % : B2 : No: t :lue :tion

1 6.12 2.55 25 6.00 2.27 25 .17 2.064 A
2 4.08 2.80 25 3.84 2.14 25 .34 2.064 A

Significant at 0.05 level of significant and 48 degree
of freedom

Legend: A - accepted R - Redected

control groups are 4.08 and 3.84 respectively, with a
difference of 0.24. Quantitatively, it can be said that in

the pretest, they have more or less egual mean scores.
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Applyving the t-test to check the findings
statistically, it yield a computed t-value of 0.17 and .34
for module 1 and 2 respectively. This value is lesser than
the tabular t-value of 2.064 at .05 level of significance
with 24 degrees of freedom. Thus, the null hypothesis is
accepted.

The acceptance of the null hypothesis implies that
there 1is no significant difference between the pretest of
the control and experimental groups. This also interprets
that the experimental and control groups have the same . level
of entry comptencies for modules 1 and 2. It can be said
that proper grouping was done.

Table 4 presents the data and results of +the t-test
between the mean scores of the pretest and posttest of the

control group.

Hypothesig 2: There 1is no significant difference
between the pretest and posttest mean score of
the control groups.

As presented in Table 4, the result of the posttest for
modules 1 and 2 is greater than the pretest. These are
interpreted +to have high marked relationship. It can be
said that students with high score in the pretest took high
score in the posttest. This means that learning took place

when the students of the control group were subjected to the

lecture—-discussion method.
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Table 4

Result of the t-test between the Mean Scores of the
Preteast and Posttest of the Control Group

Mo—: Pretest . Posttest :Com— : % :Inter-
cdu : iputed:va— ipreta
le : X4 @ 81 :: Ny X2 : B9 : No: t :lue :tion

1 6.00 2.27 2b 12.48 10.08 25 6.69 2.021 R

2 3.84 2.14 256 2.72 3.05 25 Z.49 2.021: R

Significant at 0.05 level of significant and 48 degree
of freedom

Legend: A - accepted R - Rejected

The t-test for correlated means was used to verify the
significance of the difference bhetween the pretest and
posttest means of the control group.

The computed t—-value of 9.67 in module 1 and‘ 2.48 in
module 2 were very much greater than the tabular t-value of
2.021 indicating the rejection of the null hypothesis. So
this can be interpreted that there is a significant
difference between the mean score of +the pretest and
posttest results in the control group with the posttest
being significantly higher than the pretest mean score.

Moreover, the significant increase in the posttest is
attributed to the lecture, discussion, modelling, seatworks,

exercises, assignments and quizzes.
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Therefore, the performance of the control group in the
posttest was better than in the pretest. This shows that
there was a change in the learning behavior of the students.

Takle ©§ presents the data and results of the pretest
and posttest of the experimental group.

Hypothesis 3: There 1is no significant difference
between the pretest and posttest mean score of
the experimental groups.

Tt can be said from table 5 that the mean score of the

rosttest 1is +very much greater than the mean score of the

posttest in module 1 which were 65.12 and 14.28. respective-

Takle 5

Result of the t-test Between the Mean Scores of the
Pretest and Posttest of the Experimental Group

Mo~-: Pretest : Posttest :Com—- : © :Inter-
da : : sputed:va- tpreta
le : Xy : 8 :Np:Xo : So : No:t slue :tion

A (T WY Y At T . S T T— i ——————————— — — ——

1 6.12 2.55 25 14.28B 2.60 25 18.13 2.021 R
2 4.08 2.80 256 1z2.88 2.5% 25 19.13 2.0Z21 R

Significant at 0.05 level of significant and 24 degree
of freedom

Legend: A — accepted R - Rejected
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ly, and in module 2 were 4.08 and 12.88 respectively. The
difference in the mean scores were tested for siginificance
by using the t-test for correlated mean.

The computed t-value of 18.13 in module 1 ans 18.13 in
module 2 is very much greater than the tabular t-value of
2.021 at .05 1level of significance and 24 degree of
freedom, thus the null hypothesis is rejected. The
rejection of the null hypothesis implies that there is a
gignificant difference between the mean score of the
pretest and posttest. This shows that there is an increase
in the mean scores of the posttest in the exXperimental
group.

The increase or improvement in the score of the
posttest in the experimental group O;L be interpreted that
learning +took place after the respondents were exposed to
modularized instruction. The experimental group found
modularized instruction more effective to attain the
objectives of the lesson.

Table 6 presents the data and results of the ft-test
between the posttets mean score of the experimental and
control groupr in module 1 and 2.

Hypothesis 4: There 1is no significant difference

between the posttest mean score of the control and
experimental groups.
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Table 6 shows that the posttest mean score of the ex~
perimental group is greater than the posttest mean scores in

the control group. The test revealed that the computed +t-

Table 6

- Result of the t-test Between the Posttes Mean Scores
of the Experimental and Control Group

Mo-: Experimental : Control :Com— 2 t :Inter-
du : Group : Group :puted:va- rpreta
le = X4 ¢ 51 :Ni :t X : B2 : No: t :1lue ition

1 14.28 2.60 25 12.48 2.72 25 2.4 2.064 R
2 12.88 2.55 25 10.08 3.0b 25 3.54 Z.064 R

Significant at 0.05 level of significant and 48 degree
of freedaom

Legend: A - accepted R - Rejected

value of 2.4 and 3.54 in module 1 and 2 respectively was
greater than the tabular t-value of 2.064 at .05 1level of
significance and 48 degree of freedom. This led to the
rejection of the null hypothesis. Consequently, there is a
significant difference between the mean score of the
posttest of the two groups. G@Guantitatively, it can be said
that the experimental group which was exposed to the modular

approach of teaching performed better than the control group
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which was exposed to the lecture-discussion method. This
findings is also an indication of +the wvalidity of the
contructed instructional materials.

Therefore, the significant difference between the
results in the posttest of the control and experimental
groups subtantiate the fact that modular instruction in
teaching mathematics specifically exponents and radicals is
more effective than the lecture method.

The findings of this study supported the findings of
study conducted by Uy, Lacambra, and Perez, that modularized
instruction is more effective than lecture method.

Table 7, presents the data and results of the t-test
between the retest mean score of the experimental and
control groups in module 1 and 2.

Hypothesis 5H: There is no significant difference
between the retention of the control and experi-
mental groups.

It can be seen from table 7 that in module 1 the result
of +the re-test mean score of the experimental group was
13.80 which is very much greater that the result of the re-
test mean score in the control group of 10.75. While in
module 2 the result of the re-test mean score of the
experimental group which was 11.4 is very much greater than

the result of the re-test mean score in the control group of

8.64.
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Table 7

Result of the t-teat Between the Retest Mean Scores
of the Experimental and Control Group

Mo-: Experimental : Control :Com- : ¢ :Inter-
du Group : Group rputed:va- :preta
le : X1 : B1 Ny : X0 : B2 : No: t tlue stion

1 13.80 3.67 256 10.75 2.58 256 3.51 2.0684 R
2 11.40 2.49 25 B.64 3.64 25 3.14 2.064 R

Significant at 0.05 level of significant and 48 degree
of freedom

Legend: A -~ accepted R - Rejected

To test the hypothesis, the t-test for uncorrelated
mean was used to verify the significance of the difference
between  the re-test mean score of the control and
experimental groups. The computed t—-value in module 1 was
3.15 and 3.14 in module 2 which is very much greater than
the tabular t-value of 2.064 at 0.05 level of significance
and 48 degrees of freedom indicating the rejection of the
null hypothesis.

The rejection of the null hypothesis shows that there
is a significant difference between the retention of the

control group and experimental group.
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The interpretation is that the experimental group which
was taught using the modularized instruction have better
retention than the control group which was taught usins the

lecture-discussion method.



Chapter 5
SUMMARY, CONCLUSTON AND RECOMMENDATION

This chapter presents the summary, conclusion, and

recommendations based on the study.

supmary of Findings

This study is focused on the development and validation
of the instructional materials in the form of module on
exponent and radicals based on the identified difficulties
in high schocl Mathematics III. The findings of the
study are herein presented vis—a wvis the specific questions
and null hypotheses already stated.

1. Based on the result of diagnostic test, Exponent
and Radicals were two sub-topiecs found to be difficult by
the students in Mathematics III.

2. Based on the result of the Reading Ease Score
(RES) and Human Interest Score (HIS) of the module and on
the interpretation of readability level of the module, it
shows that the readability level of the materials was fairly
diffiecult but appropriate and interesting for the third year
high school students.

3. The respondents belonging to the experimental and
control groups have more or less the same entering behavior

before taking up the lessons on exponents and radicals.
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4. The computed t-value of 6.69. in module 1 and 2.49
in module Z were very much greater than the tabular t-value
of 2.021 indicating the rejection of number 2 null
hypothesis. This can be interpreted that there is a signi-
fiqant difference between the mean score of the pretest and
posttest results in the control group. Students with high
score in the pretest got high score in the posttest. This
means that learning took place when the students of the
control group were subjscted to the lecture-discussion
method.

5. The computed t-value of 18.13 in module 1 and
19.13 in module 2 is a very much greater than the tabular t-
value of 2.021 at 0.05 level of significance and 24 degrees
of freedom. The null hypothesis number 3 is rejected. The
rejection of null hypothesis implies +that there is a
significant difference between the mean score of the pretest
and posttest. It shows that there is an increase in_. the
mean scores of the posttést in the experimental group. So,
learning took place after the respondents were exposed to
modularized instruction.

5. The computed t-value of 2.4 and 3.54 in module 1
and 2 respectively was greater than the tabular t-value of
2.064 at 0.05 1level of significance and 48 degrees of

freedom. This led to the rejection of the number 4 null
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hypothesis. It can be said that the experimental group
which was exposed to the modular approach of teaching
performed better than the control group which was exposed
to the lecture-discussion method. This finding indicates
the validity of the constructed instructional materials.

7. The computed t-value in module 1 is 3.1 and 3.14
in module 2 were very much greater than the tabular t—-value
of 2.064 at 0.05 1ev;l of significance and 48 degree of
freedom, indicating the rejection of number 5 nulil
hypothesis.

The rejection of the null hypothesis shows that there
is a significant difference between the retention of the
control group and the experimental group. This finding
shows that the experimental group whose members were taught
using the modularized instruction has better retention
than +the control group which was taught using the lecture-

discussion method.

Conclusion

In the 1ight of the finding of +this study, the
following conclusions were drawn.

1. The third vear high school students of Ia
Milagrosa Academy encountered difficulties in two sub-

topica; the exponents and radicals
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2. The experimental and control groups have more or
less the same level of entry behavior or mathematical
knowledge and experience in mathematics.

3. Students in control group gained knowledge on
exponents and radicals with the use of lecture discussion
method as reflected in their pretest and posttest results.
This improvement in the performance of the students are
attributed to the lecture, discussion, modelling, seatwork,
exercises, assignments and quizzes.

4. There is a significant improvement in the perfor-
mance of the students in the experimental group as reflected
in their pretest and posttest results. This improvement was
brought about by modular instruction.

5. The  modular approach of teaching is  more
effective than the lecture-discussion method in so far as the
sub-topics exponent and radicals are concerned. The fact is
that students can go through the module even outside the
classroom,they can repeat some sections of the work if
needed, discover the lessons by themselves and progresses at
his own rate until the feeling of self-satisfaction and
accomplishment are attained.

6. The modules are appropraite and interesting to the
third year high school students in terms of readability

level.
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7. Students in the experimentalsroup who were taught
using the modularized instruction have better retention than
the students in the control group who were taught using +the

lecture-discus=sion method.

Recommendations
On the basis of the conclusions made, the researcher

recomended the following:

1. Slow learners and those who have encountered
difficulties in Mathematics should be given learning
materials 1like module +to give them +time to study even
outside the classroom and to catch up with their lessons
which are not clear to them.

2. Developed modules in mathematics specially
exponents and radicals should be used as instructional
materials in teaching—-learning process.

3. Teachers should be motivated toc prepare instruc-—
tional materials in accordance with their field of specia-
lization.

4. School administration should provide adegquate
financial support to their classroom teachers in the
developement and production of instructional materials.

5. Modules should be used as teaching aids +to
supplement the teacher - centered method most especially the

difficult mathematical concepts.



Chapter 6
THE MODULE

This chapter deals with the developed modules on

Exponents and Radicals.

Rationale

Modular instruction as classroon technique of
delivering lesson to students has gained popularity in its
use. It has a number of advantages over other technique.
It effectiveness as an instructional materialhas been
established on other subjects and courses. It is along this
line of thought that the researcher attempted to find the
effectiveness of modules on the teaching of mathematics.
Furthermore the researcher undertook the test of

establishing tﬁe validity of the module as an instructional

materials.

Objective of the Module
At the end of this module, you should be able to:

1. Arply the law of exponents for multiplication

2. Apply the law of exponents for division

3. Solve exercises involving zero, negative, and fractio-
nal exponents

4. Simplify expression with fractional exponents
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5. Solve an equation when either or both members of the
equation are in exponential form.

6. Visualize the nature of radicals and their properties.

7. Determine which radicals are rational and which are
irrational.
8. Expregss radicals in their simplest form.

9. Perform fundamental operations on radicals

10. Solve simple radical equations.

Content of the Module

This module is divided into two main parts, Namely: 1)
the exponents, 2)'the radicals. The exponents is divided
into 6 lessons and the radicals is divided into & lessons.
Each lesson is presented in a separate booklet and it
contains the following.

Overview

Pretest

Posttest

The title of these lessons are as follow:

Part 1 Exponents

Lesson 1 Concept of Exponents

Lesson 2 Laws of Exponents

Lesson 3 Zero and Negative Exponents

Lesson 4  Simplifying and evaluating expressions with

exponents
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Lesson B Equations Involving Exponents

Lesson 6 Scientific Nobtation

Part II Radicals

Lesson 1 Roots of Numbers

Lesson

Lesson

Lesson

Lesson

Fractional Exponentsg

Changing Radicals to Simplest Form

Multiplication and Division of Radicals

2
3
Lesson 4 Addition and Subtraction of Radicals
5
6

Equation involving radicals

How to Use the Module

In order to gain maximum benefit from this module, you

should follow all the instruction carefully.

To help you use the module properly, the key points

yvou need to be familiar with are summarized overpage.

1.
2.

3.
4.

Take the pretest

This module is divided into 2 parts, +the first

part contain 6 lessons, and the second part

contains 5 lessons.

Pages are number and according to the lesson.

On the first page of each lesson, you will find the
specific objectives for the lesson. Read them

carefully.

Each lesson has a sequence of activities which are

as follows:
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OBJECTIVE These are the specific objectives of
the lesson

INPUT. This contains new information and example
of illustrations for you to learn.

PRACTICE TASK. This presents a series of task
(Based on the input) which you must complete.

FEEDBACK TO THE PRACTICE TASK. This contains the
correct answer to the practice task.

You must work through each lesson in the sequence

it is presented. After going through the INPUT do

the PRACTICE TAGK. Look at +the FEEDBACK TO

PRACTICE TASK page only after you have completed

the practice task.

Work as a member of a group whenever possible.

When you cannot work in groupj work on yvour own

Begin Workiﬁg with the next lesson in the module

only after you have completed the  previous

lessons, and vyou are confident +that wyou have

achieved the objectives of the lesson.

When you have successfully completed all the

eleven lessons in the module, answer the posttest.

After you have done the posttest, compare your

answers with the feedback provided. You must

score TH% or better before proceeding +to work
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through any more modules in this series. If your
score 1is less than 75%, go through this module
again.

DO NOT MARK THIS MODULE IN ANY WAY. USE GSEPARATE
SHEET FOR WRITING AND FOR YOUR COMPUTATION.
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Pretest/Posttest

Direction: Read each statement carefully. Encircle the
letter corresponding to the correct answer.

1. In the expression lZY, v is the:

a. exponent c. index
b. Dbase d. radicand
2. Express 27 using exponent is:
a. 28 C. 33
b. 3 4. 382
3. Evaluate the expression 73.
a. 3.3.3.3.3.3.3 c. T.7.7
b. 3.3.8 d. 7.7.7.7.7.7.7
4. For the power 24, what is the value of the power:
a. 8 c. 32
b. 186 d. 64

5. The product of x4 and x5 is:

a. XQ c. X
b. 20 d. 1/x

. 7 2 . .

6. The quotient of v and y= is:
a. y5 o. y14

b. y° d. 5y
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- 10.

11.

12.

The

The

If
a.

b.

8
3
gquotient of =5~ is equal to
3
34 C.
38 d.

aquotient of the expression 5 is equal to

1/243
243

is equal to
- 81
81

17

X c.
XZ

—_—- d.

X?
numerical value of 95/2

-1/243 C.

—243 d.
product of 91/2 . 811/2

27 C.

-27 d.

. 3 2 .
expression 2° + 3% is equal to
10 C.

12 d.

5% = 125, then x is?
3 C.
25 d.

o3 , g2

120
625

72
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14.

15.

16.

17.

18.

i8.

The reduced form of (4/5)_3 is:
a. 64,125 c. - B84/125
b. 125/64 d. - 125/64
. -3 . —-4.0 . \
The expression (x v 7)) is equivalent to
a. x3y4 c. 0O
b. 1/ xoy* d. 1
4Y
If ——5~ = 48 then y is?
4
a. 1/5 c. B
b. ~-1/5 d -5
If 32x +1 then x is?
a. 2 e. 18
b. 18 d. 32

A number .000 000 000 71 in scientific notation
written as

a. 71 x 101° b, 71 x 10~
10

10

b. 71 x 10710 d. 71 x 10

The sum of (2.56 x 10°) + (9.37 x 10°) is equal to

a. 1.193 x 10° c. 11.93 x 10°

4 4

b. 1.183 x 10 d. 11.93 x 10

73

is

The product of (2.56 x 102) ( 8.10 x 10°) is equal o

a. 80.6 x 10° c. 11.938 x 107

8 8

b. 80.6 x 10 d. 11.93 x 10
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21.

22.

¢ 23.

24.

a.

3
In the expression \/ 64 ,
index
exponent

b.

C.

d.

64 is the
radical

coefficient

Which of the following is rational number?

a.

c.

N/ 3

\/ 4

C.

d.

AV AR

\V/ 6

T4

The law of radicals are applicable to all cases except?

The simplest form of \/ 18

8.

b.

The

a.

b.

3\ 2

2\ 3

C.

C.

d.

(\/2 + \/3y)°

(/2 . \/3 )2

is:

-3 \/ 2

-2 \/ 3

expression (3\/§~+ 2 \/12 + \/75 ) expressed
simplest form is

7 \/ 3 + \/75

12 \/ 3

C.

d.

8\ 3 +2\ 2

36 \/ 3

in
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26.

27.

28.

29.

75

3
Express the expression (\/ 2 N 4 Yy, in simplest
form.
3 __

a. 1/ \/ 2 c. 1/2

6 6
b. N/ 1/2 d. N/ 32/2
The product of \/ 2 and \/ 7 is equal to
a. \/ 14 c. 2NT7T
b, TN 2 d. \/ 9
The difference of \/ 18 and \/ 2 is
a. 2 N\ 2 c. N 2
b. N/ 1B d. \/ 20

5 N/ 3
The simplest form of the expression --- - —=—-
is equal to 7 7
b - \/ 3 N5 - N 3

a. —m————— b,  e————————

7 7

N 5 - 3
b, ———m————— d. 2 /77
7

If\/x = 86, then x 1s?
a. ] c. 36

b. 25 d. 216
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The value of x in the expression 2 \/ x
a. 8 c. 64
b. 16 d. 2b6

18 is

76



EXPONENT

BASIC CONCEPTS OF EXPONENT

Module 1

Lesson 1
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6BJECTIVES
1.1 To identify the base and exponent of a given ex-
ponential powers.
1.2 To express the numbers into exponential form.

1.3 To express exponential form to factored form.

Subject Matter: Exponents
Sub-topics : Concept of Exponent

Time Allotment: 40 min.
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INPUT
CONCEFT OF EXPONENTS

When a number is factored repeatedly until the factors

are all prime numbers, the numeral one and the prime numbers

are usually repeated several times in the expression. For
instance;

144 = 1 . 12 . 12
‘ = 1(4 . 3) (4. 3)
= 12 .2 .3 2.2.3
= 1.2 .2.2.2.3.3
Due to the property of unity in relation to multipli-
cation, 1 is no longer written as a factor, so our example
becomes:
144 = 2 .2 .2 .2 .3 .3

For convenience, we usually write such expression using

exponents, Thus

144 = 2% . 32

The expression 32 means that the product of (3 . 3) and

is read "the sguare of 3" or the second power of 3". In the

expression 82, we call 3 the base, and we call 2 the ex-

ronent. The exponent tells how many times the base is used
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as a factor. The expression 32 ig called an exponential

form.

2

base-——-> 3% ——> exponent

Definition of Positive Integral Exponent

In general if n is a positive integers and x is any
real number, then = x.x.x...x
¥ 1
T 1
A4
‘ n factors of x
The number =x is called the base and n is called the
exponent.
Let us consider the following examples.
the

Example 1. Identify the base and exponent for each of

given exponential expression.

Power base Exponent
a 92 9 2
b. 12¥ 12 v
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Example 2. Express the followilng numbers intoc exponential

form.
a. 9= 3%
b. 16 = 42
c. -8 = -2°

Example 3. Express without exponent the following power as

rroduct of one or more factors written repeated-

ly.
a. 0 = 7 .7.7
b a4 = a a . 8 a
2 _
c. (xXy)™ = Ry . %V
—————————— AN
! WARENING |
B e /!
( 22 = ot

-2)% = (-2) (-2) (-2) (-2) = + 16
27 = - (2x2x2x2)=-86
It is important to recognize the difference between

exponential form like (—2)4 and —24, the parentheses
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indicate that the power apprlies to the negative sisgn as well
as 2, but in —24, the power applies only Lo 2. Similarly:
in (7x)3, the parentheses indicate that the power applies to

7 as well as to %X, where as in 7x3 = 7(x)3, the power

applies only to x.



PRACTICE TASK

1. Identify +the base and the exponent in each of the
following powers.

c. (v + 4)4
d. (5 - y)om

2. Express the following numbers into exponential form.

a. 16 d. 81
b. 27 e. =38
c. -32
3. Express without exponent the following powers

rroduct of one or more factors written repeatedly.
a. 83 a. 2x4
b. x° b. (2x)

C. (ab)2
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Fill in the missing descriptions.

Exponential Form Basge Exponent Factored Form

a 43

b. (x-2)2

c 4 5

d. ___ - - (~3)(-3)(-3)(3)

e. (3x)4



FEEDBACK TO THE PRACTICE TASK

1. base exponent
a. 4 3
b. 8 X
C. y+4 4
2. a. 42 d. 3
b. 3° e. 2
C. ~25
3 a. 4 . 4 _ 4
b. X X X . X
c ab . ab
4, Exponential Form Base
a. 4
b. x-2
c. 45
a. -3
e. 3x

If you have

correctly,

lesson.

then wyou have achieved the objectives

base
d. b -y

e. 2%

e, 2% .

Exponent
3
2

answered T5% of the Practice

2x .

85

exponent
3m
15)

2% . 2x%

Factorial Form
(4)(4)(4)
(2-x)(x-2)
(4)(4)(4)(4)(4)

Task
of +this

In this case, you are now ready to proceed lesson 2 of

this module.

Good Luck!
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In the previous lesson of

; this module, yon have learned

to identify the base, power,

and the exponent. The present

lesson is on Laws of

exponents. You are going to

iearn the operation using this

+ laws of exponent. Okey, vyou
may proceed to lesson 2 of
this module. Good Luck!

< LESSON 2
OBJECTIVES:
2.1 To explain the laws of exponents.
2.2 To simplify expressions using +the laws of
exponents. ’
Subject Matter Exponent

Sub—-topic
Time Allotment

Laws of Exponent

: 40 minutes
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INPUT
LAWS OF EXPONENT

Let us begin to develop the laws of exponents by

3 4

considering the product of 2% . 2°. Using the definition of

exponent in the preceding section, we can write the first

factor as

2 =2 .2 .2

and the second factor as

so that

23 (2y% = (2.2.2) (2.2.2.2)

]

2.2.2.2.2.2.2

|

=27

We can see from the above 1illustration +that when the
exponential expressions with the same base are multiplied,

their exponents are added. That is

3+4

2324 = 2

:27

Note +that the first law of exponents or the product
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rule applies to exponential expressions with the same base

only. A product of two prowers with different bases, such

as xzys, cannot he simplified.

Moreover, the product of (ad)(aﬁ), where a is any real

number, is obtained similarly as

4

a4+5

(a?y(ad)

9

= a
We will generalize the above result for any real number
fa]l] and positive integers [m] and [nl to exponential

exprassions with the same base.

(am)(an) = (a.a.a...a)(a.a.a...a) —>» by definition of
| ]
m factor n factor power

= &a.a8.8...4 ——> by assoclative
! property of multi-
plication of real
{mtn) factors number.

m+n
a

These result give us the First Law of Exponent
To find the product of two powers with the same

base copy the base and add the exponents.

In symbols,
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Example T
a. 32 . 38 =3 2+3 = 85 Read 32 as "three squared,
33 as "three cubed" and
3° as "three to the fifth
power.
b x4 . x5 - x 445 - x9
2 6 , .o
c. X .y cannot be sgimplified because
the bases are not the same.
d. x.y4x3.y2 = X. X 8.y4.y2 .
- xl+3. Y4+2
= = ys
o x4 x4 I 4+4 XB

Note that x4 + x4 is not equal to x4+4. In general,

. m+n
am + an is not egual to a .

Next, let us consider the quotient of the two powers 2
and 24. Again, using the definition of exponents,

2l =9 .2 .2.2.2.2.2

and
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auch that
7
2 2.2.2.2.2.2.2
24 2.2.2.2
2.2.2.2.2.2.2 Applying the
e cancellation law
2.2.2.2
= 2.2.2
= 23

Qbserve that the four 2°s in the denominator cancelled
out with +the same number of 2°s in the numerator leaving
three 2°s in the numerator. The above illustration suggest
that when powers of the same base are divided, the

exponents are subtracted, thus

Similarly, for any real number [al, where [a] is not zero

Notice that we consider here a case where the exponent is
greater in the numerator than in the denominator. With this

condition, the above results can be generalized as follows:
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m factors

m
m n 8 a a. a - a m—
a — a = n = _—.an
a a. a. =1
'
Vv

n factors

= a.a.a...a —-——> (m—n) factor

am—n

Hence. the second law of exponent

To divide powers with the same base, subtract the
exponent of the denominator from +the exponent of the
numerator to get the exponents of the quotient. In symbols,
for any real number [a] where [a] is not zero, and for any
positive integers [m] and [n], where [m] is greater than

[nl,

-1
————— = a™® m>n

Note that the second law of exponents or guotient rule
applies to exponential expressions with the same base only.

For quotient éf two powers with different bases such as

——————— cannot be simplified.
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Example II Assume that all wvariables represent nonzero

numbers.

Let us now consider a power raised to a power. For

example, let us raise 22 to the third power.

(22)8 = (22) (22) (22) , —> by definition of power
= 22+2+2 ——> by the first law of
exponents
= 22'3 ——> by multiplication
:26

Take note that the exponent 3 indicates that 22 is +to

be used as a factor 3 times. Similarly,

(a.S)4 (as) (aa) (aa) (as), ~=> by definition of power

= goF3+3+3 ——> by the first law of
exponents



24

= g9-4 > by multiplication

12

Take note that the exponent 4 indicates that a3 is +to
be used as a factor 4 times.
In general, for any real number [a] and any prositive

intergers [m] and [n]

(a™® = (a™ (a™ (am), —————— > n factors
- am+m+m+. .l > n addends
Also
(a™H® = @™ (a™ (an), ————> m factors

nint...n
_annn

~-~w—> m addends

=amn

Thus, when an exponential expression is raised to a

rower, the exponents are multiplied.

Hence. the third law of exponents
The nth power of the power of l[a] is +the
[mnlth power of [a]l. In symbols, for any real
number a and any positive integers [m] and [nl,

ra™" = [a"1"® = a™
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Example III
a.) (3592 = (24 _ 8
p.y (3H2 - 3(42(2) . 48
ey (xhHB = (B _ 20

Let wus now consider raising a product +to a certain

power.

(2)(3)(2)(3)(2)(3), ——> by definition of
power

(2.3y%

(2)(2)(2)(2) (I)(3)(3X(3) ——> by associative
law

. a4 ——> by definition of
power

Similarly, if [a] and [b] are real numbers,

(ab)3 = (ab) (ab) (ab) ,

It

(a)(a)(a) (b)(b)(b)

|

3 3

=a . b

Take note that the exponent 3 indicates that the
product ab 1is to be used as a factor 3 times. Again, we

will generalize the above results for any real number [aland

[b] and any integers [nl].
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(ab)® = (ab) (ab) (ab) . . . (ab) ———> nth factor is
ab. We can arrange the factors on the right side of the
rrevious equations and express the result as follows.

= [(a)(a). . . (a)] [(b)(b)(b)...(b)]
= (a.a.a...a) (b.b.b...b)
1 ]
v v
n factors n factors
of a of b
=a% . p?
This is the fourth law of exponents

The nth power of a product is the product of the nth

power of the factors. In symbols, for any real numbers [al

and [b]l] and any positive integers [(n],

(ab)® = a "

Example IV
a. (ny)8 = 22 X3 y3 = BXSVS
b (x3 Y)5 - (x3)5 VS - x15y5

o. [(B)(4)12 = (3%)(4%) = (9)(16) = 144

d. (3 +4)2 = 72 = 44



Finally, let us consider the power of a gquotient, say

z
——, raised to the 5th power,
3
v21, tz2t 12 Y27 Y21 T2
=17 = 1 - e R L i —1 1 —! by definition
i3 P31 37 13 1341 1 31 of power
2.2.2.2.2
= —————————— by multiplication of factors
3.3.3.3.3
25
= —mg- by definition of power
3

Similarly, for the guotient of any real numbers [a] and

[bl., where [b] is not zero, raised to a power, say the 4th

power,
a 4 a a a a definition of
(===)" = (——=Y(—)(——=)(—=) —_—— power
b b
a.a.a.a
= e by multiplication of factors
b.b.b.b
a4
b4
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The above results can be generalized for any positive
integer exponents [n]. _
(a/b)™ = (asb) (asb) (as/b)... (a/b) n factors of
a.a-a.a ... a

= b =/=0
b.b.b.b ... b

_______ > n factors

We now gtate the fifth law of exponent

The nth power of a quotient is the nth power of the
dividend divided by the nth power of the divisor. In
symbol, for any real numbers [al and [b], where [b]l] is not

zepro. and any positive inetegers [nl,

n
a

bn

i a
| ——
t
I
1

b

'

Let us look at some additional examples where the laws

of exponents are applied.

Example 1. Find the product of 4x2y and 3x5y4

2 5 4

A4y . 33Xy (4.3) (Xz.x5)(y .y4)

12 2/ ¢°
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Note that after rearranging the factors the use of the
first law 1is very clear in each of the grouped factors.
Rearranging the factors such that similar bases are next to
each other may be done mentally and the product may be

written right away without writing the rearranged factors.

Example 2. Divide 15x4y524 by szyzzz

This example may be considered as the product of

several gquotients, that is

15 x* & 2

(———=)(—5)(—5)(—5—
3 x2 YZ ZZ
Where the second law can be applied to each of the

guotients, like in example 1, this may be done mentally and

the quotients can be written readily, as follows: .
15 =2 £ 4 039
(ﬂ———)(—~§)(——~§)(--§—) = B x"y =z
3 X v ped

Example 3. Raise the following numbers to its desired powers

a.) x4 to the second power

xhy2 = 42



b.)

100

Raise 9 to the fourth power expressing the

result as a power of 3. Fisrt, 9 has to be

transformed to a power of three, that is to
82 and then apply the third law thus,
94 = (3%)4
- g%-4 - 38
Example 4. Find 2y to the third power
(2y}3 = 23Y3
..—_B;y3
m?
Example 5. Find the cube of -—-
n
whHe w@hH® ol
TTE TR

Note that after using the fourth law,

the third law can

atill be applied to the numerator to get the final result.
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PRACTICE TASK

Perform the indicated operations using the laws of exponents

1 x4 x5

2 Y7 /Y2

3 (m4)2

4. (hk)'

5. (c/d)®

8 8Y5 . 4y

7. 27x° ; 9x°

8. ((9%)2 )2

9. (2r? &% )4
275



10.

32y

16 r

c10 10

/a
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FEEDBACK TO THE PRACTICE TASK

R, . re
ﬂwj,..-.a.;\/ /"':’é 3
L&f\)\)\v >
, e
’%2; “
N, &

If you have answered 75% of ' the

Practice Task correctly, then you have
achieved the objectives of this lesson.

If not, please go over the lesscon once
more.

In this, you are now ready to
proceed to lesson 3 of this module.

Good Luck!
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MODULE 1

LESSON 3

EXPONENT

ZERQ AND NEGATIVE EXPONETS



104

In the previous lesson of

this module, you have learned

to multiply and divide

exponential expressions using

D

& f;})

the law of exponents. This
| time, you are going to learn
other forms of exponents; like
I the =zero & negative exponent

E\\\i_fﬁff _;Qgis is easy if youn understand
_*;ﬂﬁuﬁm—ﬂ“” and mastered the previous
b

lesson.

Now, you can proceed to

leson 3 of this module. Good
Tuck.
LESSON 3
OBJECTIVE:
3.1. To explalin zero and negtaive exponents.
3.2. To simplify expressions involving zero and
negative exponents
3.4. To evaluate expressions.
Subject Matter : Exponent
Sub—topic : Zero and Negative Exponents

Time allotment : 80 minutes
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INFUT

ZERO AND NEGATIVE EXPONENTS

I. The zero Ezponents

The laws of exponents for division are similar to the
laws of exponents for multiplication.

For example:

3.3.3.3.3.3 4

The difference of the exponents, 6-2, gives the

exponent of the answer, 4.

If +the exponents in the numerator and denominator are

equal, we have, for example.

3 3.3.3.3.3.3 a number divided
S-S =1 ——> by itself is one
3 3.3.3.3 3.3 (1).
Iif, ‘however, the exponents are subtracted, the

resulting exponent reduces to 0.

36

3

= 36_6 =3 =1 — using gquotient rule

*

Therefore, this means that 80 = 1. Based on this, for

any real number [x], XO = 1 (x = 0). As [x] represents any
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base, we conclude that any nonzero number, or algebraic
expression raised to a zZero exponent equals 1. No meaning
is assigned to the expression Oo.

Example

1. § =1

4, (4a) = 1
5. (-5)°0 =1
6. -(8%) = —(1) =-1
7. (8x%) = 5(1) = 5

8. 3x)? =1

Take note of the difference between example 5 and ©

above

In example 5, the base is -5 and the exponent is O.

Any nonzero base raised to a zero exponent 1is i. In
example 6, the base is 5, since, 50 = 1, ‘therefore

59 = - (1) = -1
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IT. The Negative Exponent

Based on the previous discussion, we found that

6

Where the exponent of the denominator is subtracted
from the exponent of +the numerator. Now, how about if
the exponent of the denominator is larger than the exponent

of the numerator? For example,

If, however we allow exponents to be negative, then we
subtract the larger exponent from the smaller. You would end
up with a negative exponents. But if we subtract the
smaller exponent from the larger exponent, then  the

resulting expression contains positive exponents. Thus,

x3 1
x5 Xz
Therefore,
._.2 _ 1
x = ==
=

This lead us to the definition of negative exXponents.
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For any real number [x] and any integer [nl

1
D Sl p— (x =/= 0)

=

e N\
! This means +that a gquantity |
I i
1 1
lhaving a negative exponent is equal >
: >
!to 1 over that quantity with the |
] 3
1 H
{corresponding positive exponents. |
N e -/
Examples:

1. al x_s = i/ xa

2. b)y32= 1/3%=1/9
[ e e e e e N\

From +the above example,

lwe infer that any factor of the

I
1

‘numerator may be transfered to >

|
!the denominator, or vice versa,

'if the sign of its exponent is
1

tchanged.

\.—_ . — . ——
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Thus:

Remember also that a negative exponent does not

indicate a negative number; negative exponents lead to

reciproecals
52 o i o
= 5= T mm=ee
5] 25
- 5_2 _E__ = _E___
= 5 =
-5 -25

Using the definition of negative exponents, we can now

give the laws of exponents for division.

Definition
For all positive integers [m] and [nl, and for every

nonzero real number x;

m
X
1. ifm = n, then -5~ < 1
=
Example:
30 x>
~E™" = 1 —_— s =1



If m > n, then

BExample:

Ifm < n, then

Example:

110



PRACTICE TASK
Perform the indicated operations:

i. (x + y)o

2, (BXZY)O
3. (8x)°
4. 8x°
5. (-10%
52
B. ———mem
25
-3
7. ______
=7
3
r
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FEEDBACK TO THE PRACTICE TASK

Qo = =

17125
81 -

If you have answered 75% of the Practice Task
correctly, then vou have achieved the objective of
this lesson. If not, please go over the lesson once
more.

In +this case, you are now ready to proceed to

lesson 4 of this module. Good Luck!
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MODULE 1

LESSON 4

EXPONENT

SIMPLIFYING AND EVALUATING EXPRESSION
WITH EXPONENTS
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LESSON 4

OBJECTIVE:
4.1. To simplify expressions containing exponents.

4.2. To evaluate algebraic expressions with

exponents.
4.3. To simplify expression without negative
exponents.
Subject Matter :  Exponent
Sub-toric : Simplifying and evaluating ex—

pressions with exponents.

, Time allotment

l40 mins

In the previous lesson of this
module, wvou have learned to find

and evaluate expressions containing

— zero & negative exponents. 8o, you
AN %\ may proceed to lesson 4 about
U’if;‘b“i’i?\'ﬁg - -
S 4 simplifying and evaluating
V=
4{) e expressions with exponents. This
AN T \L"-r i| \I
e N~ ™ "' lesson is very easy if you mastered
b — W .
' ) %Laﬂ‘ p¥ } the previous lessons.
| AN |
’;ﬁ?fs\ A ! :’\_/_/)4—»—,—:\
|
7"\\ \\ AN
A — »
\ -
\——"—'/\‘.\_
AFTT
poe L=
T e
_— /:‘j
N
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INPUT

SIMPLIFYING EXPRESSION CONTAINING
EXPONENTS
Let wus agree on three characteristics of the simplest
form of expressions containing integer with exponents:
1. a base appears only in the expression
2. all exponents are positive

3. the constant factors are in the lowest terms.

The first characteristic suggests that multiplication
and division of power having the same bases have +to be
performed. The second characteristic requires the removal

of zero and negative exponents. The law of exponents and

the definitions of ao and a_n, therefore, are important
tools that we can use in simplifying expressions containing
exponents.

Let us look at the following examples.
Example 1. Simplify 2x°y

The expression is not in

simplest form because the

1
1
]
t
]
]
i
lexponent of y is negative: >
1
1
1
]
L]
]
]

Hence the second characteris-
t

——— - ——

ic is not present.
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The factor y"5 wasg moved from
the denominator by changing the
sign of exponent

<:.._

2x3y 2 = 2x9 (19>
2x3
y5
Example 2. Simplify B - S

All +the three characteristic are not present in the

expression. To simplify,

The factor Xug was moved
from +the numerator to the
denominator by changing the
gign of the exponent

divide the coefficient

i
1

I e

v
15 x 2y?z5 15 1
_ 4+3
—————gg = ==y Y(z)
Sy = 3 o
~ 1

The factor v | (5) (=—)p(v")(2)
was moved from ~--— X

the denominator to

the numerator by 7

changing the sign by =

of its expronent. = ——5~—
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Evaluating an expression simply means finding its
value. An expression with exponent can be evaluated only
when +the base and the exponents have numerical wvalues.
Again, the laws of exponents which we have seen applicable

to positive, zZero or negative exponents, as well as the

definitions of ao, at and a™® are the useful tools in the

evaluation process. Examine some examples.

Example 1. Find the value of 52
—2 1
5 = =5~ <———— by definition of
5 negative exponent
1
25
23
Example 2. Give an egquivalent wvalue for ——5=
4
without using exponent.
23 8 1
4 16 2
. . 2.-2
Example 3. Find an equivalent walue for (77) by
removing the exponents
multiply exponents
1 1
Vo, 2V -4
(7)) =7 &————————— definition of negative

exponent.
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1 1
74 2,401
———————————— > definition of positive exponent
4 -2 0 — - -
Example 4., Evaluate 2¢°y "z when x = 2, vy =3, z =5
oxty 220 = 2 (-2%)(37%) (5)°
}—————- definition of negative
i number
v
= 2 (-2%(1/372) (59
1
]
H The zero power of
———> aof 5 is 1
=2 (-186) (1/9) (1)
32
9
10 a4b_3c:2
Example 5. Evaluate —-————g——=z——5—
5 a Z b 1 4

given a = 2, b= -1 ¢ = 3.

divide coefficient

guotient rule

v

G-

10 ap~352 10 (22 (-1y™3 (32

-2 . -1 04 2 1

5 a2 p 5 (2) % (-1)"1 (3)2

__________ > quetient rule
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L i definition of
! exponent

Many mistekes are made when working with exponents

because of misuses of the basic

rules and definitions.

These are some of the common mistakes that you should try to

avoid.

(3)2 () = 3
(Product Rule

(3)%2 (1) = o° ;
{Do not multiply the base ;
numbers) H
28 . 28
- 4 N -
_'—'2"'"""'""' - 2 - “"‘“"‘"2“"—‘" — 2
2 : 2
{Do not divide the exponents) : (Quotient Rule)
28 6 :
_______ =1
2
2

(Do not divide the base number:
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{Do not add the exponent)

Power of a Power

{(Misreading the parentheses)

4 4

% = -4 =2

Power of a Product

-3)0 = -1 , -3% = 1 _
(Misreading definition of ; Definition of Zero
zZero exponent) : exponentsg
-3 _ 1 -3 _ 1
2 = - -—3 2 = =g
2 2

(Migreading definition of
negative exponent)

® ER Ah WP ER AE

Definition of negative
exponents

1 -1 1

(x+y)Y ~ = x ~ + Yy

(Wrong use of definition of
negative exponent)

Definition of negative
exponent
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PRACTICE TASK

Tell whether the given expression is in simplest form.
1. Y2 . y2

2. v /sy 0

3. yO / X—lyzzB

Simplify the following expressions without zeroc and
negative exponents

4 X—S y2

5. 8m2 no

6. (a2 Gy O

Evaluate the following'expressions

7. 87°

8. 279 4+ 5%

Given x = 2, v =3, and z = -2, find the value of the
following expressions

9 yz + y3

10. 3x? -4y + z



FEEDBACK TO THE PRACTICE TASK

1. not in simplest form
2. not in simplest form

3. not in simplest form

4, yz/xs

5. 3m°

6. 1

7. 1,3%

8. 1/2° + 5
9. 31
10. 10

If you have answered 75%
of the Practice Task
correctly, then you have
achieved +the objectives of
this lesson. If not, please
go over the lesson cnce more.
In +this case, you are now
ready to proceed lesson 5 of

this module. Good Tuack!

i21
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MODULE 1

LESGON &

EXPONENT

EQUATION INVOLVING EXPONENTS



OBJECTIVE:

5.1. To Solve exponential equations.

Subject Matter r Exponent
Sub-topic : Eauations involving exzponents
Time allotment : 40 mins

LESSON 5

123

with exponents.

Good luck.

In the previous lesson of this module,

have learned to simplify and evaluate

you

expressions

The next lesson is quite sasy if

proceed to the next page

you mastered the laws of exponents.

for vour lesson 5.

you may

N J
i

3

- Tem

7

et

=
H

3

S R

!

3

.<:§:525\ o
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INPUT
EQUATIONS INVOLVING EXPONENTS

An important property of equalibty for real numbers is
that if two numbers that are equal are raised to the power,
then the result are also equal. An exponential equation is

one that contains the wvariable in an exponent.

For any real numbers a and b, and any

integer n, if a = b, then an = bn

iBased on this, we will

1
t

defined egual powers as >

ifollows: H

———— —— — T T T T = o SAY S AP M W e e . e o e e e e ek e g s e e ek e ek e e e e e S B s S o S S B
i i e v e ey v Sy e e S et e e e et e e etk M S o S S A WY e e PR P e e . . e e, P P e e e, e e . S

Two powers are equal if and only if their
bages are equal and their exponents are equal,

that is

T A AN SN N —.—.——, pl]A
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Example 1. Solve the equation a2X = aB

Solution: Since the bases of the egual powers are

equal, then the exponents are eaual.

2% = 8
x = 4
% 1
Example 2. Solve the egquation 2% = ~~5-
2

Solution: By definition of a o,
ZX - —E—— = 2 —6
26

x = -5
Example 3. Find the value of k: yk yk = y_14
Solution: yk_yk = yk+k = yzk = y—14
2k = -14
k= -7

Example 4. Find the value of x: 2¥™3 _ 23 = 24

Solution: 2X°9 —2° = 24
3 5 definition
v =24 +8=32=2" -——> of equal
powers
X -3=5



PRACTICE TASK

I. Solve the following equations.

i. a& = a3
2. a * = a2
3 a2x - a 15

5. 1/3% = 27

JII. Soclve for n.

126



127

FEEDBACK TO THE PRACTICE TASK '

TI.
1. =3
2. x=2
3. x=17.5
IT
4. k = 2
9. k = -3
Irr <
6. n=3
7. n=4
v
8. r=5
9. r = -1/3
10. r» =1 .
If you have answered 75% //f' ’:}
of the Practice Task ( ig\§§
correctly, then you have g

achieved the objectives of
this lesson. If not, please

go over the lesson once more.

In this case, you are now //,) s e
\\ e £
ready +to proceed lesson 5 of

this module. Good Luck! .
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MODULE 1

LESSON 6

EXPONENT

SCIENTIFIC NOTATION
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In the previous lesson of this

module, you have learned how - %o

3

gsolve equations involving exponents.

Now, the lesson that you are
going to learn 1is very much
lessons

add,

related %o the previous

and you will learn how to
and divide a

subtract, multiply,

.scientific notation. As.you go on,
yvou will find out that you will
enjoy learning especially doing the
practice task which is a chgllenge
to evepyone.

Now, proceed to

you - may

lesson 6,

Objectives:

6.1. To write the
notation.
B.2.

6.3.

LESSON 6

big or small numbers in scientific

To add or subtract scientific notation

To multiply or divide scientific notation

-

Subject Matter: Exponents

Sub-toric

Time sllotment: 80 mins

Scientific Notation
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INPUT
SCIENTIFIC NOTATION

Scientific notation is a convenient way of writing the
decimal representation of very large or small numbers used
in science and mathematics. It is helpful in simplifying
certain kinds of computations.

The following are examples of numbers in scientific

notation.

1. The speed of light = 2.998 x 10° m/s

2. The mean distance of the earth from the sun

= 1.495 x 1011 n

24

3. The mass of the earth = 5.88 x 10 kg.

3

4. The mass of the electron = 9.108 x 10 ~ ks.

5. The thickness of a sheet of paper = £.6154 x 102 m

6. The population of the Philippines in 1990 = 8.5 x

107 rerson

The preceding examples indicate a scientific notation

consist of the
and a power of 10. Note also that the decimal part is less

than 10 and more than or equal to 1.
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If we let the decimal part be represented by Kk, +#ham
the scientific notation for a given number can be defined as

follows

Definition : A number is written in scientific notation if
it is written as a product of a number between 1 (including

1) and 10, and a power of 10.

In symbols, k x 10™ where 1 k<10 and n is an

integer.

In actual practice, the decimal part is rounded off to
two, three or four decimal places. The scientific notation
in such case 1is just an approximation and not an exact
representation of the number.

To change from ordinary notation to scientific
notation, the decimal point is moved sc +that only one
nonzero digit is to its left. The number of places moved is
the value of the exponent [n] of the power of 10. The sign
n is positive if the decimal point is moved to the left;
otherwise, it is negative.
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Example 1. Write 40,533,000 in scientific notation.
- Solution: The decimal point is understood to be at the
right end of the number. Moved the decimal

point seven places to the left.

40,533,000 = 4.0522 x 10’

seven places
left

Example 2. Write .0000000235 in scientific notation
Solution: The number is very small. Hence the
exponent is negative. Move the decimal

point in 2.35 eight places to the right.

0000000235 = 2.35 x 108

Eight place
right
Numbers in scientific notation can be added only if the
exponents of the power are the same. If different, one can
be changed to bhe the same as the other but with the corres-
ponding movement of +the decimal point. If necessary,
adjustments have to be made in the result to have an answer

which is also in scientific notation.

3 3 3

+ 9.37 x 10 (2.56 + 8.37) x 10

Example 3. 2.56 x 1Q

3

11.93 x 10
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= 1.193 x 10%

Example 4. 3.16 x 10% + 2.43 x 10% = (.316 x 10% + 2.43 x 10°
= (.316 + 2.43) x 10°
= 2.746 x 10°

In example 4, it is better to adjust the smaller power
to equal the exponent of the greater power than to adjust
the greater power +to equal the exponent of +the smaller
power. The former gives an answer already in scientific
notation so that no adjustment is needed anymore.

It is not necessary for number in scientific notation
to have the same power of 10 to be able to do multiplication
and division. The laws of exponents are useful tools in
doing these operation. If necessary, the decimal part of
the result has to be changed to satisfy the conditions for k

as stated in the definition.

Example 5.
2 5 _ 2 5
(2.59 x 107)(3.18 x 10" = (2.96 x 3.19)x (10)" x 10
' ' - 8.261 x 107
% 7
use the associlative = B.261 x 10

law.
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Example 6.

5 4

(8.32 x 10%)(3.46 x 108 = (8.32 % 3.46)x (1072 % 10

2

28.7872 x 101 ———> add exponent
1

12 —> definition of

scientific notation

(2.87872 x 10%) 10

- 2.88 x 10%

4 5, 9.54 x 10%

Example 7. (9.54 x 107) + (2.14 x 10 © = —————————— =0
2.14 » 10

= 4.46 x 106 -—--> subtract exponents

5 o 1.62x 10

Example 9. (1.82 x 10%) + (8B.24 = 10 = 70
8.24 x 10

= .197 x 10797 ————> definition of scientific

notation

5

(1.97 x 10-1) x 107Y ———> add exponents

B

1.97 x 10
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PRACTICE TASK
Write the following numbers in scientific notation
1. 145 000 000 =
2. .000 000 236 =
3. 324 x 10% =
Add the following numbers:
4. (3.67 x 10° + (2.12 x 10%) =

3 4 (9.74 x 109)

1]

5. (2.35 x 10

Perform the multiplication. Express the product in
scientific notation .

6. (3.16 x 10°) (2.15 x 10%) =

8

7. (4.25 x 10°%) (1.34 x 1079 =

8. (5.96 x 10°) (1.256 x 10°°) =

Perform the following division
5 3. _
9. (9.63 x 10%) + (2.47 x 107) =

10. (8.86 x 10 %) + (5.48 x 107%) =



10.

FEEDBACK TO THE PRACTICE TASK

1,45 X 10°

2.36 X 108

3.24 X 108

5.79 X 10°

1.209 X 10°

6.794 x 10°

5.685 x 10

7.45 x 1072

2

3.89 x 10

1.52 x 1072

136

If you have answered 7T5% of +the practice task

correctly, +then vyou have achieved the obdjective of this

lesson. If not, please go over the lesson once more.

In this case, you are now ready to proceed lesson 7

this module. Good Luck!

of
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MODULE 2

LESSON 1

RADICALS

ROOTS OF A NUMBER
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In the previous lesson of this

module, you have learned the

concept of scientific notations.
Now, the lesson that you are

going to learn is very much related

lessons. You

to the previous

will learn how to find the square

root and cube root of a number.

s you go on, you will find out

\ ~ 4’;5"7 . that vyou will enjoy learning
\ RN\ -
i\*-ﬁ.---ﬁ";ﬁ _\J Lap® » . .
- e T especially doing the practice task
. ;{f::\ TN which is a challenge to everyone.
% A L5l
\\\ N, b - Now, you may proceed %o
NN AT
YA
N Ne T lesson 1.
LESSON 1
Objectives:
1.1. To identify whether the radicals is rational or
irrational
1.2. Give the principal sguare root and cube root of a
radical.
1.3. To f£ind the root of a radicand

Subject Matter: Radicals

Sub-topic

: Roots of numbers

Time allotment: 40 mins



ROOT OF A NUMBER

Do you recall how to find the wvalues of

expressions?

— _.2 .

:1 l—l _2 -
3. -
)

f —
v ' 5 !

To sguare a number, multiply it by itself:

2

If x = 8, then X = (B6)(6) = 36
If x = -8, then x2 = (-8)(-8) = 36
If x = 1/3, then %% = (1/3) (1/3) = 1,9

If x = -1/3, then %2 = (-1/3) (-1/3) = 1/9

138

these

Many problems in science, business and economics

involve equations with exponential form like.

i
x2 = 38, xz = ——, Oor ys = 125
9

Solution to such egquations involved the finding of

roots of numbers. For example we say:

If xz = 36, then X a square root of 49
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1
= 1/9, then x is the sgquare root of ——-
9

If x2

If x5 = 125, then x is the cube root of 125

Since 62 = 36 and (—6)2 = 36, we say that [-8]1 are
sguare roots of 38. Therefore, 36 has two sguare roots, 6
and -6. Similarly, both 1/3 and -1/3 are square roots of
1/8. These examples suggest that each positive real number
%X has distinct square roots, one is negative and the other

pogitive.

Definition
The positive sauare root of x is denoted by the symbol

\N/ X . The positive square root of \/ 100 is 10, written
as \/ 100 = 10
The negative sauare root of x is denoted by the —\/_E.

For example, the negative square root of 100 is -10, written

!

-\/ 100 = -10

. The positive square root, \/-E , is also called the
princival sauare root of x. When no plus or minus sign
precedes the radical sign, the principral root 1is always

implied. For example, the number 4 has two square roots,
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+ 2. Here +2 is the principal .square root of 4. Also \/ 4

mean +2 (but not -2), while -\/ 4 means -2 (but not +2).

2

Examples: 1. \/ 64 8 becuase 64 = 8

2. -\/ 64 _8 because (-8)2 = 84

In case a number has only one root for a given index,

3
that root is the principal root. Consider N/ 27 . We
need a number that can be cubed to give 27. Since 88
3
= 3.3.3 = 27, we have N/ -27 = -3

Based on the above example, we can say the following:

1. The cube root of a number is positive
2. The cube root of a negative number is negative.
3. There 1is only one real number cube root for each

real number.

4, When the root is even (square root, fourth root,
and 80 on), the radicand must be nonnegative to
get a real number root. Also for even roots, the

— 4__ 6
symbol \/ s N/ . N and so on are used

for the nonnegative roocts.

The symbol \/ , called pradical =ign, is often used

to dindicate that a root is to be found and, used alone,
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always represents the nonnegative sgaure root. A small
figure, written in the angle of the radical sign, is called
the index of the pyoof. It shows what kind of root is
desired. The radical sign without an index universally
represents the square root. The numerical or expression
inside +the radical sign is called the pradicand and the
entire expression, radicand sign and radical, is called a
radical. A radical is an indicated root of any number or
algebraic expression. The order of a radical is determined

by its index.
_________ > index of the root

n.__ .
\/ X —-——-> Radicand
A > Radical sign
Example:
3
1. a.) \/ b is a radicel of the third order.
4
b.) \/ 3D is a radical of the fourth order.
c.) N/ B1 is a radical of the second order.
- 4 4
2. \/ 5 and \/ Xy , \/ X , D and xy are radicands
4

4. N X , 4 is the index of the radical.
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The number 0 has just one square root, 0, since 0 is
the only number whose square is 0. So you write \/ 0 = 0.

A number that is not a perfect square has a square root
that is not rational number. For instance, \/_§ is not a
rational number, because it cannot be written as the ratio
of +two 1integers. However, \/m$~ is a real number and
corresponds to a point on the number line. A real number
that is not ra%ional is called an irrational number.
Therefore, \/ 7 is irrational. Remember, 1if x 1is a

positive integer +that is not a perfect sgaure, then \/ x

is irrational.

Example of Rational Numbers

3
—— A fractions are rational numbers
* 4
\/ 2B some sgquare roots are rational numbers

Examples of irrational numbers are \/ 2 , \/ 3 , \/ 5,
1 _
-, 1II, etc.
N/ 2
Keep in mind that not every number has a real number

square root. For example, there is no real number that can

be sqguared to get -489. (The square of a real number can

never be negative.) Because of this \/ -49 is not a real
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number. go, 1if =x is a negative number then \/ Xx ig a

not a real number. Thus, such expressions as \/ -2 , \/ -b

and so on, do not name real numbers.

Now, +tell whether each sguare root 1is rational or

irrational

Examples:

a. N 17 since 17 is not a perfect sauare,
hence an irrational number.

b. N/ 38 the number 36 is a perfect sguare, 62
g0 \/ 36 = 86 , a rational number.

C. \/35 is irrational because 3D is not a vperfect

square
d. \/49 is rational Dbecause 49 is a perfect gguare
e. \/ 1/ 4 is rational because 1 and 4 are perfect

sguares
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PRACTICE TASK

Which of the following expressions are rational numbers?

1. N/ 9

2. N/ 2
3

3. \N/ 9

Find is the princiral square root of the following?

4. 38 =
5. 1 =
8. 100 =

Find is the principal cube root of the following.

3

7. \/ 64
N

8. \/=27

Find esach root that exist

9. \/100
10. \/ 169/49
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FEEDBACK TO THE PRACTICE TASK

1. Rational 6. 100
2. Irrational 7. 4
3. Irrational 8. -3
4, 6 9. 10
B. 1 13
10, —-——-
T

If you have answered 75% of the practice tasﬁ
correctly, then vou have achieved the objectives of +this
legson. If not, please go over the lesson once more.

In this case, you are now ready to proceed lesson 2 of

module 2. Good Luck!
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MODULE %

LESSON 2

RADICALS

FRACTIONAL EXPONENTS
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Lesson 2

ObJjectives

2.1 To write +the fractional expression in radical

form.

2.2 To write the radical form in exponential form.

2.3 To simplify expressions.

Subject Matter: Radicals

Sub—topic z Roots of Numbers

Time Allotment: 40 Minutes
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INPUT

Fractional Exponents

It is possible to raise numbers to fractional powers.

For example we consider the symbol 51/2. If fractional

exponents arve to obey the same rule as integral exponents,
i/2.2

then (5 17 can be evaluated by multiplying exponents:

(51/2)2 - 52/2 - 51 - 5
However, N/ 5 is a number whose square is 5: (\/ 5 )2 =85
Because (\/_g )2 and (51/2)2 are both equal to 5, we define

1/2 — 1/3 S

b to be N/ D . In a similar manner, 5 =N/ 5, and
80 On.
Definition:

If n is any positive integer, and %z > 0 when n 18 even

n____ _ i
then xl/n =N = and if x =/= 0, then = i/n = —
n___
N x

Example:

o2 = \/9 = 3

3
g3 =\/8 =2
1 1 1
91/2 e T e = ——
3
91/2 \/9
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The definition e bBe eskended 40 sever  snpsssatial

2/3

expressions such as 8 that have fractional exponent with

2/3

numerators diffent b from 1, Thus 8 may be interpreted

- 3 -
either as \/ 82 or (\/ 8 )2. vou can use either of the

solution below and vou will get the same result which is 4.

Solution:
3 g 3 ——mm
v/ 8% = \/64 =4
oY
3
(v B )2 = (@2 =4

The generalization of this example leads +to the

following definitions.

Definition:
IJf m and n are positive integers, and x is a real

number., then

1
xm/n = \/ X and if x =/= 0, x —m/n =Xﬁ7ﬁ provided
n____
N X is a real number

Bear in mind that radicals and fractional exponents are
Just two different forms of notation for the same idea.

Now, suppose vou are given a negative fractional

273

exponent like 8 Take note that this exponent tells wvou
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to do thres thingzs to the bese:

1. The negative sign tells vou to invert.

2. The 3 tells you to take the cube root.

3. The 2 tells you to sguare.

It will be helpful to ohserve the analogy that exists
between a power with <fractional exponent and its

corresponding radicals.

n__
Elements Power Xm/n Radicand (\/x )m

p: 4 Base Radicand

m Numerator of exponent Exponent

n Denominator of exponent Index or Order

Solution:
8—2/3 = _E_ = - ! = 1 = —E—
g2’%  a__ (2)¢ 4
(\/ 8 )

Example 1. Find the numerical value of the following:

a.) 2572
Solution:
25972 = (\/25)% or 259/2 - (52)9/2
= 58 = 53

= 125 = 125



152

The first approach is less work. It is easier to
take +the nbth root first and then raise +to the nth

power, rather than the reverse.

Solution )
~5/2 1 definition of power
4 = ~57% ————> with fractional
4 exponents
1
(\/a )°
1 1 definition of

= e = ———= ——=> exponent.

¢. Simplify -16

Solution: Change to radical form

5/2

-16 -{\/ 16 )5 Take square root of 16

]

— (4P Take Bth root of 4

1

- [ (4)(4)(4:(4)(4)1]
- 1024



Practice Task

Write sach of the following in radical form

1.

2.

3.

361/2 a4, g3
p5=1/2 5 _ gil/2
g4/3
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Write each of the following in exponential form

8. \/ 49
4
7. \/ 16
3____
8. \/ 27
9. v/ 18)°
10. (3/_5?_)4
Find t@e numeral value on each
eXprresslons
11. 10072
12. 64 /%
13, 64173
14, 25°/2
15. 100023

of the

following
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FEEBBACK TO THE PRACTICE TASK

g. 271/3
10. 27%/3
11. 10

1
12,  —-

8
13. 4
14. 125
15. 100

154

If you have answered 75% of the practice’

correctly,

lesson.

task

the you have achieved the objectives of this

If not, please go over the lesson once more.

In this case, you are now ready to proceed lesson

3 of module 2.

Good Luck
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MODULE 2

LESSON 3

RADICAILS

CHANGING RADICALS T0 SIMPLEST FORM
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_ In the previous lesson of this
.&YQ\ =t module, you have learned how %o
. simplify powers with fractional
N exponents.
\véy( ) Now, the lesson that you are
- going to learn is changing radicals
oA ' to its simplest form.
\ You may now proceed to the
- \next page for your lesson 3, and
éood luck.
o ! . LESSON 3
Objectgges:

3.1 To aprply the properties of radicals in

finding the indicated root.

3.2 To express radicals to its simplest form.
3.3 To simplify radicals with fractions in the
radicand.
Subject Matter: Radicals
Sub-topic : Properties of Radicals

Time allotment: 120 mins
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INPUT
CHANGING RADICALS TO SIMPLEST FORM

When the index of a radicals is n, and the radicand is

th

a perfect n power, then there iz usually no difficulty in

computing with the radical. For example,

\/386 = 6 because 82 = 36

S 3
\N/B4 = 4 because 4 = B4
However, when the radicand is not a perfect nth power,

we have to rewrite the radicand soc that no perfect square

appears as a factor under the radical sign. Thus,

\/20 =\/4.6=\/4.\/5=2\/5

We say that 2 \/ b is the simplified form of \/ 20

NOTE: That the Fundamental Property used above is that

n.... n__ n__
Nab =N\N/a \/Db (Property I)

When simplifying the square root of a number, find the

largest perfect sauare that is a factor of the number, for

example,

4 = 2 iz a perfect square:

N/ 28 =\/4 .7 =4 .\/3 =\2°\/3=2v3
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2

9 =3 is a perfect square:

V45 =\/ 9.5 =9 .\ =\32\/3 =35

I}

2

121 = 11 is a perfect square:

Vvi11% \/2 = 11\/2

/242 = \/121 . 2 = \/121 . \/2

Similarly, in order +to simplify the nth root of a
mumber [gq]l, find the largest number [r]l such that g = pn. T,
and then take the nth root as illustrated next.

g = 23 is a perfect sguare:

3 3 3 3 _ 3 ~3 3 3__

NBB =N/8 .7 =N/ . NST O = N2 NST = 2N/T
64 = 43 is a perfect sgquare:

3 3 3 3 3-5 3 3

\/192 = \/64 . 3 = \/84 . \/3 = \v4%\/3 = a3
You may find the following list of sguares and cubes

helpful when simplying radicals.

Number Perfect Sauares Perfect Cubes
1 i 1
2 4 8
3 9 27
4 i6 64
5 25 125
6 36 216
T 49 343
8 64 512
9 81 729

10 100 1000




Example 1.
Solution:
N/ 12x%y°

or AV 12x4y3

Example 2.
Solution:

158

Simplify \/ 12x%y°

To start with, ask yourself +the question

“are there factors of the radicand that are
rerfect squares? If there are, the radicand
can be written as a product of twe factors,

one of which is a perfect sdgquare.

=\ 2 Ix".y".y

{ H H

v v v

2 x2 v
= szy \N/3v <———— gimplified form
=N 4 Lx .y 3Y

exponents of x & v
| me—————— > divisible by the index
| (2).

—————————————— > perfect squares

= v 4ax%% /3y
= szy N3y <———— gimplified form
8 15"

Simplify \/ b4 x'y
Here we look for perfect cubes which are

factors of the radicand. Hence,
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or N 54x4y5 = 5N/ 27x3y3. Z2xy

| P exponents of x & y
| e > divisible by the index
i (3).
]

—————————————— > perfect cubes

\/27x9%°  \/2xy?

il

= 3xv \/ny2 €———— gsimplified form

Some radical expresions contain fractions in the

radicand, vet the denominator is rational. For example,

125 N/ 25 5 denominator
| ———— = ————— = =———— ——=> is rational
Nt 36 - 6
N/ 36
! X! \V4 x1 x2 denominator
! —g~ = - = -3 - is rational
AN —a v
N Y

NOTE: +that the Fundamental Property used in this previous

examples is that

n n___
/ a \/ a
NS = —— Property 1I
b n___
\/ b
- / 5
We now consgider radicals such as \/ ——— whose radicand

3
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are fractions. To simplify radicals with fractions in the
radicand, we see to it that no radicals appears in the

denominator.

Example 3. Simplify 5

!
b
[
!

NP3

Solution: Multiply both numerator and denominator of
the radicand by the same expression of the
lowest power that will convert the
denominator into a perfect sguare.

5 Pt S 3

\i1 3 N33 \

In example 3, we eliminate the radical from the

denominator of a fraction. This process is known as

£ 1igzi the d i nator.

2
Example 4. Rationalize the denominator of ———-—

\/ b
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Solution: Multiply both numerator and denominator by
\/_g gince \/_g .\/_g = 5 Hence
2 2 \/5 2 \/5 2 \/5
- - o _ _— 5
\N/ B \N/ b N \NDON/D
i
| : 5
At v v
The denominator The fraction The denominator
is NOT a rational is one (1) is now a rational
number. number.

A radical is in its simplest form when the following

conditions are satisfied.

1. The radicand does not contain factors whose

indicated root can still be taken;

2. The radicand does not contain fractions.

3. There are no radicals in the denominator of the
%raetion ha

4. The index of +the radical is in 1its lowest form

rossible.



Simplify if possible.

real numbers

1. N 75

2. \/ 1080

3. N/ X4Y
)

4. N/ a” b

Rationalize

expressions.

9. N 1/2

10. N/ 3/20

11. N/ B/24
2

12. —_——

N 2

1863

PRACTICE TASK

Assume variable are positive

5. \/ 125 b°
6. \/20xy?
7. \/ 75 %%y
8. \/dBxly>

the dencominator of each of the following
. VS
\/ 5
14. N/ 3/b
3___
15. \/ 8/9
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FEEDBACK TO THE PRACTICE TASK

— . N 15
5\ 3 10, —————-
10
8 %/ 30 -
% N/ 30
2 11. ““““““
X7 Ny 12
2 —_ -
ab™ \/ b i2 \/ 2
bb \/ b N/ 1b
13, —————
2 S 3
22"b \/ 5
Bx \/ 3y N/ 1lba
14, ————
3———2————— ba
2y \/ B6x7y
3
N\ 24
15, ———-
N 2 3
2
m =— If you have answered 75% of the Practice
I .
- . [i Task correctly, you have done it well and you
\;} may proceed to Lesson 4 of +this module 2.
Otherwise, you have to go over ILesson 3
again.
\
R Now, vou can proceed to the next lesson.
—_ Good Luck.
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MODULE 2

LESSON 4

RADICALS

ADDING AND SUBTRACTING RADICALS
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LESSON 3

OBJECTIVE:
4.1 To differentiate like from unlike radicals.
4.2 To add radicals of the same order.

4.3 To subtract radicals of the same order.

Subject Matter : Radicals
Sub-topic : Adding and subtracting radicals
Time allotment + 120 minutes

In the previous lesson of
this module, you have learned
how to simplify  radicals.
This +time, the lesson that
vou have to learn is

related to the previous

lessons. You may now proceed

{ ) to lesson 4 of module 2
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INPUT
ADDING AND SUBTRACTING RADICALS

Adding or subtracting radicals is similar to adding and
subtracting algebraic expressions. To find the sum of mono-
mials with similar terms 1like 3a and 7a, we apply the
distributive property. So 3a + 7a = (3+7) a or 10a. In a
gimilar manner radical can only be added to a single
radical when they are of the same order/index and their

radicands are identical.

Examples of like radicals are:

a.) \/3,2\/ 3, -5\/3

b.) WV X . -3/ %, 4V x

3__ 3 3_
¢cs) \NDB ., AN/ DH, -INT

From the above examples, it is evident that like radicals

have the same order and the same radicands.

For exemple, the sum of 3N/ b and 2\75 is
3 \/5 + 2 \/5 . The sum of 3 \v/B and 2 \/5 is (3+2) \/5

or 5 \/5.

As in monomials like x in which the coefficient is

understood to be 1., N/ b means 1 \/5.

So 6\ 5 +\/ B =(6+1)\/5 or 7\/ B



167

B\/5 -\/5 =(6-1)\/5 or5\/5
In adding algebraic expressions, the constants are
added separately from those with literal coefficients.
Similarly, constants are added separately from radical
expressions.

For example,
3/ 3 -2 \/ 38 + \/3 = (3-2+1) \/ 3

2 \/3

Note that when we combine radicals only their
coefficients are combined and the common radical is annexed

to the result.

Sometimes, we may encounter unlike radicals or radicals

having different radicands.

Examples of unlike radicals are:
a.) 2\/7,-8\/5, -8/ 86
b.) B\/x, 3/vy, -i1\/ 6

Unlike radicals may become like radicals when they are

simplified by applying the properties of radicals.
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Example 1. \/ 8 + \/ 18

N/ 4 .2+N\/8 .2

3 I
' 1

_ Perfect sguares

= 2\/ 2 + 3\/ 2

= (2+3) \/ 2 L combine like
radicals
= 5\ 2 BT distributive law

of addition

Example 2. 8\/ 10 + N/ 40

8\/ 10 +\/ 4. 10

————————— > Perfect sauares

8\/ 10 + 2\/10

I

= (8+2) \/ 10 Lmm e combine like
radicals
= 10 N/ 10 e distributive law

of addition

Fxample 3. \/12 - \/ 27 + 5 \/ 3

= \/4.3-\9.3 +5\v3

________ S > Perfect sgquares
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9\/ 3 -~ 3\/ 3 + 5\/ 3

= (2-3+5) \/ 3 S combine like
radicals
= 4 \/ 3 L distributive law

of addition

To add Radicals:

1. Reduce the given radicals, whenever feasible, to similar
radicals by any of the procedures of simplication discussed
in the properties of radicals.

2. Combine similar radicals according to the distributive

law.

WARNING

————— is the square root of
; a sum

v

\/ 16+ 9 =/= N/ 16 + \/ 9

__________ > is the sum
of sgquare roots

The sgquare root of a sum, \/ 16 + 9 =\/ 20 =56

The sum of the sgquare roots, \/16 + \/ 8
= 4 + 3
= 7

Certainly, b =i=17



PRACTICE TASK

-

A. Tell whether the given expressions are like or
radicals.

3 —
2. NS T, N, a\/ 7

3. \/3x , \/ Bx - \/ 3x°

\/ %2, -3\/ %2 + 5\/ 5 _

3 3 3.
5. \bBx , B\/bx, -3\ bx

B. Simplify the radicals and combine all like terms.

5 \/ 3
8 _— - ——_.—

7 7
7. 2 \/7 + 3\/T - \/T =

v 2 \/ 3
8 — - ———— =

3 3

9. N/ 20 + 41\/ 20

a4 v 9
10. ——— = mmm— =
5 5

11. N/ 75 - 2 \/ 27

170

unlike



12.

13.

14.

15.

2N/ 20 - \/2 - \/ B0

\/ 20 + \/45 + \/ 80

N/ xyz + N/ x5 -\ x

3 3

B \N/2x + 2 v\/ 18x =

171
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FEEDBACK TO THE PRACTICE TASK

. like radicals
unlike radicals
unlike radical

. like fadical

o R W N s

like radiecals

9.
10.

11.

12,

13.

14.

15.

10\/ 3
3/5

1 \/_5_ or - \/ 3

I

(v +2 -\ %

9 \/ 2x

If_ yvou have answered 7T5% of the Practice Task

correctly, +then wvou have done achieved the xobjectives of

this lesson. If not, please go over the lesson once more.

In this case, you are now ready to proceed to lesson 5

of this module.

=%
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MODULE 2

LESSON 5

RADICALS

MULTTPLICATION AND DIVISION OF RADICALS
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LESSON 5

OBJECTIVES:

5.1. To multiply radicals of the same order.

5.2, To divide radicals of the same order.

Subject Matter : Radicals

Sub-topic Multiplication and division of radicals

Time allotment

40 minutes

In the previous lesson,

you have learned addition and
" subtraction of radicals. In
this lesson, you are going to
learn how tec multiply and
divide ©radicals of the same

index/order.
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Multiplication and Division of Radical

We shall consider multiplication of radicals of the

same order. Radicals

of the same order are multiplied

according to the property.

Va Vb o=

Example 1. Multiply:

\/ ab

Prodqct of sguare roots

1

H

1

1

I

1
v

a.y» N2 8 =

b.) N5 \/5b

e.)  \/4x /X

|

d.) \/38x \/ 12x

e.) N3 N6 N2

£)Y N2 N7

g.) AVARS IRV

N/

From the illustrations above,

___ 8quare root of product

|
[
v

I
s

\/ 16

N
w
il

(e ]]
(o]
il
~
N
M‘
n
|
on

1
~
.~
(€]
up]
W]
fl
~
~
W)
(9p]
|
(s3]

w
»
I
-~
N
[43)
v

it is evident that the product

of two or more radicals of the same order is equal to a
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radical of same order whose radicand is equal to the product
of the radicands.

Example 2 Multiply:

a.) N/ 3x NS 6x2 =N/ 3x . ze —~=> multiply the
square roots.
=\/ 18 x°
=N/ 2.9 xz . X —>» gimplifying
HE
= 3 x \Zx

(2 . 3 \/ 2x . Bx ~—=> multiply the
square roots.

I

b.) 3\/ 2x .2 \/ 5x

I
m
rd
~
[y
o
"

__________ > gimplifying

)|
(92
w
-~
~
[y
o

When multipliying radical expressions, the following

formulas may be used wherever applicable.

1. Product of sum and difference
(x+y) (x-y) = XZ—VZ

2. Square of sum or difference
(x+y)2 = x2+2xy+y2
(x~v)2 = x2-2xy+y2
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Example 3. Multiply (\/ 13 + \/ 7) (\/13 - /7 )

solution: Apply the product of sum and difference.

(\/13 Y2-(\s7 )&
= 13 -7

(\/ 13 + \/ T) (\/13 = \/7 )

= 6

Example 4 Multiply (\/ 3 + \/—5 )2

Solution: Apply the square of sum:

(V3 )% 2003 ) (W3 )+ (\/2 )2

(\/ 3+ \/ 2 )2

V9 +\/ 8.2 +\/ 4

3+ 2\/ 86 + 2

1

1

(3 +2) +2N\/6

5+ 2\/ 6

11 Dividing Radicals

Since division is the inverse of multiplication, we can

see that if \/ 5 \/6 = \/ 30 , then



In general, we say that:

Example 5

rationalize the
denominator

. Divide the following radicals
\/ 8 '8 —
—————————— i-— = \/ 4
- i 2
N/ 2
—5 — 5
N/ x 4 —s
—————————— {——g =\ x
2 S 4
N/ X
12 \/ 8 12 1 8
6 N2
6 \/ 2
\/ 28gy° | 28xy°
__________ {-.-.---—--— =\
| Txy
N/ =y
N/ 10x P 10x
0 | 20x2
N/ 20%
.
fo—— Lo
N1 2%

178
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v/ 2x multiply the

. mm———— <~—— numerator and

denominator by

/2%



PRACTICE TASK

Find each product and simplify.

O & W N B

7.

vV 3 .\ 3

v 2 .\ 32

N/ 25 \/ x

V2 W5 w10
\/ 7 .\ 5

W 18x . N/ x2

v/ 3x%y . \/ 27xy

Perform the division and

14.

15.

16.

17.

18.

10.

11.

12.

13.

simpli

179

fy.

19.

20.

21.

22.

VvV E V6 \/ 3x
\/ Bx%y \/1Bx
(V1L +\/ 8 ) (W11 - \/ 3)
(N3 -\/2 Y(VW3 +\/2)
(A1 + N3 )2
— — 2
(N T + N 2 )
N/ 1bx
\/ 5x°
N/ 27x2y3
A\V4 szy
AV4 XEV
\/ 3y
v X \/ 3%
\/ 3y
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FEEDBACK TQ THE PRACTICE TASK

1. 3 13. 9+ 2\/ 14
2. 8 14. 2
3. Bx 15. 1/2
4. 10 16. 3
- 7. 7
5. \/ 35
5  — 18. 2\/ 5
5. 4% N/ x e
5
- 18. N 3x
7. 9%y N/ X e
X
B. 3x \/ 2 20. 3y
9. 5x \/ 3y 21. x° \/ b
10. 8 3
11, 1 22. x

12. 2 -2\/ 5

if yvou have answered 7T5% of the practice task
correctly, then you have achieved the objectives of +this
lesson. If not, please go over the lesson once more.

In this case, you are now ready to proceed to lesson 6

of this module. Good Luck!
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MODULE 2

LESSON &

RADICALS

EQUATIONS INVOLVING RADICALS



OBJECTIVE:

182

LESSON 6

6.1 To recognize radical equation.

6.2 To solve equations involving radicals.

Subject Matter

Sub-topic

Time allotment

Radicals

Equations involving radicals

80 m;ns

In +the previous lesson
of this module, you  have
learned how  to add and
subtract radicals. This time,
the lesson that yvou have to
learn is related to the
previous lessons.

Notice that in answering
the practice task it is aquite
easy to solve. This is the

lasgt lesson of module 2.




183

INPUT ¢

EQUATION INVOLVING RADICALS

An equation in which the variable occurs _ under a

rradical sign is called radical eaquation. For example,

N/ 3%-2 =9, \/2x+7 = 3,and\/ 2Xx -3 =\/x + 5
are radical eguations. To solve radicel equations, we use

the following rule.

If x = yv then %2 = yn for any positive 1integers n.

This statement says that every solution of x = ¥y will also

be a solution of xU = v

"For all nonzero numbers [x] and [y] and integer [n] if

We will use +this equation!
1
1

as a basis for solving >>

equations inveolving radicals

\—_,......-.___

or fractional exponents.
N——————— e
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Example 1, Solve for x if \/x = 2
2

n
]

Square both members —> (\/x )

x =4

2

Check by using | —> N4 =2
substitution in the |
i

given equation

2 =2
Suppose the given equation is \/ x = -2
then (\/x )2 = (-2)2
Xx = 4
e e \
: Since we have, defined!
] 1
I 1
le/z to be the prineipal root, >>
[} 1
1 ]
ithe right side should not be!
i ]
1 t
Inegative. 4 is said to be an|
lextraneous root. The egquation!
1 1
vLl/2 0 _ s X
iz = -2 has a solution. !
N —-—= /
Example 2. Find % if - N/ 2x -1 = -2
N B2x -1 = +2
(N 2x - 1)2 = +2 square both
side
2x — 1 = 4
2% = 4 + ]

x = b/2
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To check N 22 - 1 = 2

So b/2 is a solution

Example 3. Sclve N 2x + 7 -x = 2
Solution: It is best to isolate the radicals before

squaring both sides.

N Z2x -7 -x = 2 Given
- N/ 2x - 7 =x + 2 Isclate radical
(\/ 2x - 7)2 = (x + 2)2 Sauare both sides
2% + 7 = x% 4 4z + 4 Combine similar
terms
0] = xz + 2% - 3 Standard form
Q = {x + 3Y{x - 1)y Factor
X+ 3=0 fx-1=0 Set factors to zero
]
1
x = -3 ] x = 1 Possible solution

Check: N/ 2(-3) + 7 - (-3) = 2 Check: x = -3 i=s
not a
- solution
N 1 +3 = 2
1+ 3=i= 2
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2
2 Check: x= 1 is
a solution

]

Check: N/ 2(1) + 7 -1

Take note that values that would not satisfy the equation

are called extraneous roots

3
Example 4. Solve N 2x + 7T =3
Solution: Because the equation contains a cubic root,

we cube both sides.

S_____
N 2x - 7 = 3 Given
.3 _ 3 .
(N 2% - T) = 3 Cube both side
2x + 7 = 27 Combine similar
terms
X = 10 Divide by 2
3 ?
Check: N/ 2(10) + 7 = 3 Check: x = 10 is
a solution
3
N/ 27 = 3
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To soive a radical equation:

1. Relocate radicals if necessary, sothat one radical
alone on one side of the equal sign.

2. Raise each side of the equation to a power so that
at least one radical sigh disappears.

3. Repeat steps 1 and 2, if necessary, until all
radical signs disappear.

4. All possible solutions must be checked in the

original egquation.

ot (ot e bt ot i Ao e o o B o o o T T B . T e S WP e o e et e ol el e (e el el Lk




Solve the following radical eguations.

1.

i/3
N/ X -2
N/ x - 2

N x = B

Nx+ T

- x =

N 2x - 11

PRACTICE TASK

N x + 1

188
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512
64

11
125
20
64
12
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FEEDBACK TO THE PRACTICE TASK

Congratulations!!! You are now
through with the different lessons
on modules 1 and 2. This time, I
am gquite sure that 'you are now

ready to take the posttest of these

modules.

Good TLuck!
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APPENDIX A

Republic of the Philippines
SAMAR STATE POLYTECHNC COLLEGE
Catbalogan, Samar

March 22, 1995

The Dean of Graduate Studies
Samar State Polytechnic College
Catbalogan, Samar

Thru Channel

Madam:

In my desire to start writing my thesis proposal. I
have the honor to submit for your approval one of the
following research problems, preferably problem No. 1

1. DEVELOPMENT AND VALIDATION OF A MODULE ON EXPONENT
AND RADICALS IN MATHEMATICS TII

2. TWC WAY APPROACHES [IN TEACHING FACTORING AND
SPECIAL PRODUCT

3. THE STATISTICAL STUDY OF THE ENROLMENT OF LA

MILAGROSA ACADEMY, CALBAYOG CITY FROM THE SCHOOL
YEAR 1975 TO THE PRESENT

I hope for your early and favorable action on this
request.

Very truly yours,

(3GD) DANILO R. ALANDINO
Researcher

APPROVED:

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



NAME:

CANDIDATE FOR DEGREE:

AREA OF SPECIALIZATION:

TITLE OF PROPOSED THESIS/DISSERTATION:
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APPENDIX B

Republic of the Philippines
SAMAR STATE POLYTECHNIC COLLEGE
Catbalogan, Samar

SCHOOL OF GRADUATE STUDIES

APPLICATION FOR ASSIGNMENT OF ADVISER

ALANDINO Danilo R.

Surname First Name Middie Name

Master of Arts in Teaching

Mathematics

DEVELOPMENT AND

VALIDATION OF MODULES IN EXPONENTS AND RADICAL IN

MATHEMATICS IIIX

(5GD.) DANTLO R. ALANDINO
Applicant

Name of Designated Aéviser

APPROVED:

RIZALINA M. URBIZTONDO, Ed. D.
Dean, Graduate Studies
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APPENDIX C

Table of Specification for Test Construction
of the Diagnostic Test for High
School Mathematics III

Sub- Topics Number of Test ITtems
Know- : Compre- : Appli-: To-
ledge : sion : cation: tal
1. Exponent (laws, zero, nega— 5 5 5 15

tive, fractional, simpli-
fying, evaluvating, equa-
tion

2. Radicals (Roots of a number, 5 - 5 - 5 ib
fracttiton, changing to
simlest form, multiplica-
tion, division, addition,
subttruction, eguation)

3. Special Product and Factors 5 5 5 15
{(Multiplication of Polyno-
mialsg, special products,
factoring polynomials)

4. Rational Expression (Sim- 5 5 5 15
rlifvineg, adding, subitruct-
ing, dividing, multiplying,
complex fractions, solving
equation.

5. Quadratic Equation (Stan- 5 5 3] i5
dard form, solwving gquad-
ratic egquation, discrimi-
nant, geometric meaning of
gsolution of quadratic,
forming quadratic.
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APPENDIX D

SAMAR STATE POLYTECHNIC COLLEGE
Catbalogan, Samar

March 06, 1995

Dr. Senecio D. Ayong

President

Tiburcio Tancinco Memorial Institute
of Science and Technology

Calbayog City

S.i.r :

In connection with my masteral thesis entitled "Deve-
lopment and Validation of Module in Mathematics III" for
third vyear high school students at La Milagrosa Academy, 1
have the honor to reguest permission to conduct a diagnostic
test to the third year-Temperance and third year-Humility on .
February 28, 1995 at 2:00 to 3:30 P.M.

Regquest further the availability of rooms and the class
advisers of =aid sections including all practice teachers to
assist the test.

The above mentioned test is a vital component of nmy
thesis.

Your approval on this request is highly appreciated.

Very truly yours,

(SGD.) Mr. DANILO R. ALANDINO
{Resgearcher)

NOTED:

(BGD. ) PAQUITA M. BASCO
Principal. Sec. Lab. Sch. Dept.

APPROVED:

(SGD.) Dr. SENECIO D. AYONG
President

e et oy
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APPENDIX E

Number of Retained,

Improved, Revised
and Redected Item per Topics

_———

. Rational Expression

. Quadratic

tained :proved: vised :

————— e e ———_——_—— e ——————— e

. Exponent (laws, zero, nega-

simpli-
equa-—

fractional,
evaluating,

tive,
fying,
tion

Radicals (Roots of a number,
fracttiton, changing to

gimlest form, multiplica-

tion, division, addition,

subttruction, equation)

Special Product and Factors
(Multiplication of Polyno-
mials, specilal products,
factoring polynomials)

(Sim-
plifying, adding, subtruct-
ing, dividing, multiplying,
complex fractions, solving
equation.

Egquation (Stan-
dard form, solwving gquad-
ratic equation, discrimi-
nant, geometric meaning of

solution of quadratic,

forming guadratic.

Re—

Number of Test Items
:Im— : Re- :Rejec-
ted
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APPENDIX F

Diagnostic Test

Name: . Section:
Direction: Read each statement .carefully. Encircle the
letter corresponding to the correct answer.
1. (x_3 yfz)o is equivalent to
a. x3y4 c. O
1
b. ;5;3— d. 1
2. The expression (2x3y)_2 written with positive exponent
is egual to:
1 2
v v
%0 10 y2
b —;;Q— d. _—_;Z-
3. The numerical value of 363/2 is
a. 1/216 c. 18
b. 1/18 d. 218
4. 27/2 . 21/2 is egqual to
a. 24 c. 44
b, 2° a. 4°
5. The numerical value of (1/4)° is
a. 3/4 c. 4/3

b. 64 d. 1/64



10.

11.

3-3
——m——= is egqual to
3
a. 310 c. 374
b, alf 4. 3%
The reduced form of (4/5) 1
a. 4/5 C.
b. 5/4 d.
( ~4x2 )2
- {( ——— ) is equal to
( 3y )
16x2
a. ( ==z )
9y2
16x2
b. ( —-z )
9y2

~(~8x2y)3 is equal to

a. 27x6y3

b. —27X6y3
(—2xy)3 (—3x8y)2 equals:

a. 72x9y5

b. - 72x9y°
If 55 = 125 then x = ?
a. 3 c.

b. 25 d.

is;
-4/5
-5/4
_axd
c - —— ——
3V2
4x4
d. ( —-5—
SYZ
c 9x5y4
d —9x5y4
c. —24x9y
d. -18x°y°
120
825

5

201



12.

13.

14.

15.

16.

17.

4X
3

If ——g5— = 4 then x = 7

4
a. 1/5 c. 5

- 1/5 a. -5

1f 29 * 1 - 64 theny = 2
a. 7/3 c. 5/3
b. 3/7 d. 3/5

The law of radicals are applicable +to all
excepts:

a. VE .\VY . (VN2
\/ % — —2
b. meem—— d. (\/ X . N\ V¥)
N ¥
3
The example \/ 64, 64 is the:
a. Index ¢. Radicand
b. Exponent d. Coefficient
4 4_
N/ 3 +1\/3 expressed in simplest form is:
4 4
a. 2\/ 3 c. 3N/
4 3
b. \/3 d. 2N/ 4

The product of (\/ 3 - \/ 2) and (\/ 3 + \/ 2) is equal to:

a. 1 c. 3
b. 2 d. 5

202

casgseg

i



18.

19.

20.

21.

22.

The sum of (8 + \/3 ) and (8 - \/ 3) is equal to

a. 0 c. 13
b. 10 d. 18
3 4
N 27 + v/ Bi is equal to:
a. 0 c. 3
b. 1 d. 6
. / b
The simplified form of N/ --—- is
16
N/ 20 \/ b
a. ———-— e S —
4 4
N/ 20 N/ B
b. ——— d. = ———
. o 2
/ 250
The simplest form for 3 / ~——-- is:
\Y4 2
3
a. \/ 2b c 5
3 ___
b. N/ b d. 125
The greatest common monomial factor of 2x2 - 4x
2
a. 2 C. 4 x

b. 2x d. x - 2

is;:



23.

24,

25.

28.

27.

28.

29.
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The expression ((x + 5)2 is an example of a
a. sum of 2 sguares c. sum of 2 cubes

h. difference between d. square of a binomial
2 perfect squares

The factored form of the algebraic expression

ze - 13x - B

a. (3x - L){(2x + 5) c. (3x - 1)(2x - B)

b. (3x + 1)Y(Zx - B) d. (3x + 1)(3x + 1)

The factored form of 4a2 - Z0ab + sz is

a. (Za — b)Y (2a - 9h) c. (2a + b)Y ( 2a - 9B)

b. (2a - b} (2a 4+ 9b) d. (2a + by { 2a + 9b)
2 2 .

The factored form of 8x" ~ 2By~ is:

a. (9x - y) (x + 25y} c. (9x + dby) (x - by)

b. (3x -By) (3x +2by) d. (3x + by) (3x - by

The factored form of y(2x - 3) + 4(Zx - 3) is:

a. (v + 4)(2x - 3)2 c. 4y(2x - 3)°
b. (y + 4)(2x-3) d. 4y(2x - 3)
The product of (5x + 7Ty) and (bx - Ty) is:
a. 25x2 - TOxy — 49y° c. 25%° + 49y°
b. 25x% + T0xy - 49y° a. 25x% - 49y°
The product of (x — 1) and (x + 8) is:

a. xz - é c. xz + 72 - 8

b. x2 - 8x - 8 d. x2 - 7x - 8



30.

31.

32.

33.

34.

35.
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The expression (x - 3)2 is the same as:

a. x2 -~ 9 C. x2 - Bx + B

b. x° + 9 c. X + Bx + O

The factored form of 1 - 0.49X2 is:

a. (1 +0.7x)(1 - 0.7x) c. (1 + 0.49) (1 - x)
b. ~(1 + 0.07x)(1 — 0.07x) d. (1 + 0.49) (1 + x)

4
2x2y(—3xy3 + 7xy2) is equal to

a. —632 + 14x2y2 C. -6x3y4 + 14x3y3

b. —5x2y3 + szyz d. —5x8y4 + 9x3y3

The sides of a rectangle with an area of

x2 + 3x + 2 are:

a. (x + L{x + 2) c., (- 1)(x+ 2
b, (x - 1){x - 2) d. (x + 1)(x - 2)

The length of a rectangle with an area of (x2 + 10x)

aquare unit if the width is a unit is:

a. X2 c. x + 10
b. %2 + 10 d. (x + 10)2
15a%b
Reduce ——g= to the lowest termm is
48ab
15 a 5 a
a4, =————— Q.  —r—e——
43 b 18 b
i5 a8 B a3
b. = 3 d —g——=



36.

37.

38.

39.

3x
a. =————-
5
3x - 1
b, —e———
x + 5

The reduced form of

a. 3 (x-3)

b. -3 (x -3)

4
When simplified —-—
3
4 (x - v)
a. ————————
3
4
B, e
3 (x - v

The simplest form of

4 (x -~ y)

a.' ————————
4
1

B,  —mm—————

208

is

is:

d. =-3(x + 3)
x - 2
_________ eguals:
(x - )
4 (x - Y)B
C. e
3
4
d. ________
3 (x - Y)S
4 - 3y 2
______________ equals
8 3y - 4
1
c. -
4
-1
d. ——————-
4
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41.

42.

43.
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i-c¢c 1 - 02
The simplest form of ———— g9 = TTTTTTgee is
d - d 1 -4d
1-4d 1+ ¢
a. ——e———— C, —_—
d (1 + ¢) d
1+ c 1+ 4d
b. ————— d. ———————
i-4d d (1 + ¢
15 1
———— = —————— equals
16x 15 =
a xz c. X
b. 1 d. 1/x
: 4 1+ x
The product of - 5 expressed in simplest
1 —=x 4
form.
a 1i-=x c x -1
1 1
h, —-———— d. —-————-
1-x x -1
3
6x + ——— = 2
4
18 x 2
a. ———————— c T
4
b. 9/2X d. 1/8X
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46.

47.

48.
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9x2
————— + 3x = 7
75
27%3 3x°
8. ——————- e. -
5 o)
25 X
b, ——- d. ————-
% 25
x - 10 10
________ F ——— equals
X X
h. -1/% d 1

If 2.5 kg. of dressed chicken cost P105.00, what will
be the cost of 3.75 kgs?

a. P393.75 c. P157.50
b. P262.50 d. P147.00

Which one .»of the following is not an example of
quadratic equation?

a. 1 - 4x + SXZ c. 4x3 + 2x(x - 3x2) =8 - 2x3
b. 522 - 3 =T d. Ty - 3 Syz - 2y

___-é__, = ___5 _____
Identify a, b, ¢, when the eguation xz = d4x - B is
written in the standard form.
a. (1, 4, 8) c. (=1, 4, -8)

b. (1, -4, 8) d. (1, -4, -8)



49.

50.

51.

b2.

53.

54.
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All example below are quadratic except:

a. 37 - 48x = 2x°
b, 3x - T= 0

The gquadratic equation x2

to :
a. 4, 5
b. -4, -5

C.

d.

d.

3 4 ox(x - 4x%) = 16 - 3x

1+ xz = x

bx

- 8x + 20 = 0 will have roobs

4, -5
-4, b

The solution set of the equation (x - 3)2 - 48 = 0 is:

a. 10, -4
b. =10, 4

C.

d.

2

4, =5
10, 4

The discriminant of x° + B6x + 9 = Q is:

a. 0O
b. 1

C.

d.

6
g

The quadratic equation whose roots are 2 and -3 is:

a. x2 - x = Q

. x2 - x+ 6 =20

In the eguation 2x2

is;
a. 3/2
b. -3/2

C. X

d. xz

- 3x - 10

c.

d.

+x-6=20

~-xXx+6=0

= Q, the sum of the roots
1/3

-1/3

3



55.

58.

57.

58.

59.

60.
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In the equatiocn sz + Bx + 4 = 0, the product of the
roots is equal to:

a. 4/3 c. ~-5/3
b. 4/3 d. 5r4

Given the roots 2 +\/3 and 2 - \/ 3, the equation
formed is:

a. x2 +4x + 1 =0 c. xz + dx - 1 =0

b. X% ~ 4z - 1 =0 4. %% - 4x+1=0

The solution set of the egquation (m — 3y (m + 4) = 8
is:

a. ( 4, 5 ) Q. (-4, -5H)

b- ( 43 "5) d- (_4’ 5)

To complete the sguare in x2 - Bx + k, wou would
replace k with:

a. -5/2 c. -25/4
b. 5/2 d. 2b/4

Using the guadratic formula, the sclution set of 8x2 -

T + 2 =0 1is:

a. ( -1/3, -2) c. (6, 1)
b. (1/3, 2) d. (-6, -1)
If yz - 4y = 8, then (y - 2)2 = ?

a. 4 c. 12

b. 8 d. 64
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APPENDIX G

SAMAR STATE POLYTECHNIC COLLEGE
Catbhalogan, Samsar

March 06, 1995

REV. FR. ANTON VERZ0SA
Director

La Milagrosa Academy
Calbayog City

Father:

In connection with my masteral thesis entitled "Deve-
lopment and Validation of Module in Mathematics III" for
third year high school students at La Milagrosa Acadenmy, I
have the honor to request permission to conduct a diagnostic
test to the third year-Temperance and third year-Humility on
March 8, 1995 at 7:30 to 9:00 A.M.

Request further the availability of rooms and the class
advisers of said sections including all practice teachers to
assist the test.

The above mentioned test is a vital component of my
thesis.

Your approval on this request is highly appreciated.

Very truly yours,

(3GD.) Mr. DANILO R. ALANDINO
{ Researcher)

APPROVED:

(SGD.) REV. FR. ANTON VERZOSA
Director
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APPENDIX H

Tally of Wrong Responses per Item in the

Wrong
res.

19
12
18
20
19
16
14
17
18
19
16
13
20
15
10
21
16
16
21
17

Item
No.

21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

Wrong
res.

18
12
18
13
i1
16
i5
17
11

8

9
17
19
i7
19
21
16
12
12
18

Diagnostic Test (Mathematics III)

Item

No.
41
42
43
44
45
486
47
48
49
50
51
52
53
54
55
56
57
58
59
60

Wrong

res.

i8
15
19

B
19
20
18
23
14
19

8
18
17
i1
14
10
10
14
17
ib
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APPENDIX I

Ranking and Computation of Percentage of
Wrong Response Per Sub-Topics on
the Diagnostic Test Result

Sub-Topic Total No Maximum Percentage Rank
of wrong possible of wrong
Responses wrong response
({TWR) response (PWR)
{MPW)
1 Exponents 221 377 59% 2
2 Radicals 144 232 B82% 1
3. Factoring 182 377 48% 5
4 Rational Ex- 197 346 57% 3
pression '
5. Quadratic 208 4086 51% 4
Equation

TWR
PwWg = ———
MPW
Where:
PWS ~ percentage of wromg response
TWR - total no. of wrong response per

gub-topics

MPW - maximum possible wrong response



APPENDIX J

Computation of Mean and Standard Deviation

Scores
(£)
41 - 43 5
38 - 40 2
356 - 37 4
32 - 34 1
29 - 31 7
26 - 28 0
23 - 25 4
20 - 23 8
_55___
Mean
fx
Mean = -—-
n
848
= _55_
= 29.27

Frequency Md. Pts=
(%)

42
39
36
33
30
27
24
21

=

=1))

I

Ll

d)

80
i8
16
1
0
0

2

215

fx d fd (f
210 4 20
78 3 =
144 2 8
33 1 1
210 ) 0
0 -1 0
48 -2 -8
1286 -3 ~18

849 £d= 9 (£? = 18

Standard Deviation

=

/ fd% < (£d)°

/ o v s s et
/ yol n
185 g 2
< S
29 29

3\/ 6.88 ~ (.81)2
3 (2.51)
7.59

185
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APPENDIX ¥

Computation of the Reliability Coefficient
of the Diagnostic Test

Score Frequency Score Frequency
20 1 32 0
21 3 33 1
22 2 34 0
23 0 3B 2
24 2 36 0
25 2 37 2
26 ] 38 0
27 0 39 0
28 0 40 2
29 0 41 3
30 2 42 1
31 5 43 1
N = 60 (No. of Items)
S = 7.52 (Standard Deviation)
X = 29.27 (Mean)

n 52 - npdg
riy = (-———- ) (—-—§T————)

n-1 s

where:

n = B0 ( no. of item of the test

s = 7.52 (standard deviation of the test)

r = i/n = proportion of the group passing
an item; x is the mean of <the
test.

29.27
p = ————— = 0.49



rii

rii

ri1

rii

rii

217

q = 1~ p = proportion of the group failling
an item

g = 1-0.49 = 0.581

r = reliability coefficient of the test.
60 (7.72)2 — 60 (.49)(.51)
——————— ) (————-———-——"—Q"""““~*_-—~)
60 ~ 1 (7.51)

60 B6.55 - 15
————— ) (m————————————)

59 56.55

860 41.55
————— ) (—————)

59 56.55
2,493.00

3,336

0.75
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APPENDIX L

Interpretation of the Coefficient
of Reliability

0.95 - 1.00 Very high, rarely found among
teacher made tests

0.86 - 0.84 High, equalled by few test

0.80 - .89 Fairly hig, adequate for indi-

vidual measurement

0.72 - 0.79 Rather low, adequate for group
measurement but not very
satisfactory for individual
measurement.

helow — 0.70 Low, entirely inadeguate for
individual measurement al-
though useful for group
average and school survey.
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APPENDIX M

Tahle of Specification for Test Construction
of the Pretest/posttest in
Exponent and Radicals

Lessons/Sub-topics :ledge: hension:cation:

1 Concept of exponent 1 2 1 4

2 Laws of exponent 1 2 1 4

3. Forms of exponent 1 2 1 4

4 Simplifying and evalua- 1 2 i 4
tion expressions with
exponents

5. FEquation involving i 2 1 4
exponents

6. Becientific Notation 1 2 1 4

7. Roots of numbers i 2 i 4

8. Changing radicals to 1 2 i 4
simplest form

9. Multiplication and Divi- 2 4 2 8
gion of radicals

10. Addition and subtraction 1 2 1 4
of radicals

i1, Eﬁuation involving radi- 1 2 1 4

cals.
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APPENDIX N

SAMAR STATE POLYTECHNIC COLLEGE
Cathalogan, Samar

March 9, 1995

THE VICE-DIRECTQOR
Christ the King College
Calbayog City

Madam:

e

In connection with my masteral thesis entitled ”~ "DEVE-
LOPMENT AND VALIDATION OF MODULE IN MATHEMATICS III“ for
third year hisgh school students at La Milagrosa Academy, I
have the honor to request permission to conduct a tryvout of
my pretest/posttest +to the first wyear BSE, BSEED, AB
students on March 10, 1985 at 10:00 to 11:30 AM.

The above mentioned test is a vital component of nmy
masteral thesis paper.

Your apprroval on this request is highly appreciated.

Very truly yours,

Mr. DANILO R. ALANDINO
(Researcher)

NOTED:

Mr. ALIAS BRONCANO
Dean of College

APPROVED

Dr. FRANCISCA SANTOS
Vice-Director of Academic Affair
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APPENDIX O

Data of Math Grade, Pretest, Posttest
and Retest of Experimental Group

Regpon~ : Math Pretest : Posttest :
Sent i @& VI A PRI e Vo) B VIPEd o id

_dent __: Grade : M-1 : M-2 : M-l - M-2
T T 9 5 10 i1 10 10
2 80 6 2 16 10 15 9
3 80 6 7 13 10 10 10
4 80 3 0 15 17 11 13
5 80 10 10 18 15 8 11
6 80 12 2 15 15 12 16
7 81 2 0 18 10 16 16
8 81 2 3 16 10 16 8
9 81 9 2 11 10 12 14
10 81 9 4 14 11 19 15
11 81 8 7 15 13 17 13
12 82 5 1 17 10 8 9
13 82 5 8 10 13 16 15
14 82 6 8 17 15 16 12
15 82 6 8 14 14 17 9
16 82 6 1 15 16 13 13
17 83 5 4 10 12 15 10
18 83 8 7 15 12 16 12
19 83 7 2 15 10 14 9
20 83 7 2 10 18 15 13
21 84 3 1 17 14 13 8
22 84 7 2 14 16 11 10
23 85 4 5 11 15 14 9
24 85 2 5 10 10 9 11
25 85 6 6 17 15 10 13
i TR I D
2.55 5°8 . 2.8 2.55 ~3.67 249
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APPENDIX P

Data of Math Grade, Pretest, Posttest
and Retest of Control Group

Respon- Math Pretegt Posttest : Retegt
_dent : Grade : M-1 : M-2 : M-1 : M2 : M1 : M2 __
1 80 4 B 17 16 8 14
2 80 4 3 13 6 6 14
3 80 9 4 10 14 13 4
4 80 7 0 11 12 12 8
5 80 2 4 16 8 7 5
6 80 5] 5 i5 8 10 12
7 81 2 7 13 7 8 14
8 81 8 7 18 9 8 5
e 81 4 6 10 11 14 10
10 81 7 4 14 16 9 7
11 81 6 3 10 i3 10 B
12 82 8 4 15 13 10 5
13 82 5 2 8 13 12 13
14 82 9 7 12 7 14 7
15 82 7 7 16 8 13 7
18 82 6 2 14 8 10 14
17 83 6 3 8 i3 11 7
18 83 3 1 i2 7 12 10
19 83 3 3 8 8 8 6
20 83 7 5 10 8 i2 4
21 84 2] 5 12 8 17 10
22 84 4 0 10 8 g 5
23 85 6 0 10 9 10 6
24 85 g 4 186 14 14 7
25 85 9 5 16 10 }g . 18
B s 20wl 9% 4B oy
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APPENDIX @

Computation of t-test for Hypothesis 1, for
Module 1 and Module 2

Module 1 Module 1
X - X ' X - x
t = ————————— t = ————————————
/———5——————5 /
/! 812 522 / 512 80
/. - ——— / — -
\/ N1q Nq N/ Ny Nj
6.12 - 6.00 4.08 — 3.84
T O e e T = e
f——————5————————————5— [y e e e s ——
/ (2.55)2 (2.27)2 / (2.8)2 (2.14)2
[ e + mm—e—— /S ————— +
N 25 25 N/ 25 25
0.12 0.24
t = ~—~—— t=z ————————————
[ / -
/ 6.50 5.15 / 0.31 + 0.18
/S - + e
N/ 25 25
0.24
t = ————————
0.12 0.7
t= —m—m———
f——————— t = 0.34
NS .468
0.12
t = ————
0.68



APPENDIX Q-A

Computation of t-test for Hypothesis 2 for
| Module 1 and Module 2

Pt = mm———n—n—
/ ___________
/ 81 t 82 (81)(82)
S mmm——— - (2r12) (—)(=-)
N/ N4 (N1) (N2}
6.00 - 12.48
bt = e
/ ________ o b e e e e e e e e e e e e e e e e e e e, o, ot g
/ 2.25) + 10.08 (2.22 )(10.08).
/ — - 2 (0.49) (—=——- Y(————- )
N/ 25 (25 )Y 25 )
-6.48
tfF = —/——— —-—- - - -, —_———————————
/ _____ —————
N/ 0.49 - 0.98 (0.09)(0.40)
—-5.48
L = T —

-6.48
t = ———— = 9.867
0.67
Module 2
3.84 - 2.72
t = ——————————
/s 2.14 + 3.05 (2.14 Y( 3.05)
/  mmm e e - 2 {0.50) (- 3( )
N/ 25 ( 26 )Y( 25 )

224
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/
N 0.121 - 1 (0.08)(0.12)
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. APPENDIX Q-B

Computation of t-test for Hypothesis 4, for
Module 1 and Module 2

Module 1
X1 - ZE2
Tt =
/ ___________
/ 81 + 89 (81)(s2)
/S, e - (2ri12) (==)Y(—=}
N N{ (N1)(No)
6.12 - 14.28
T = e
/...... ___________________________
/ (2.2D0) + 2.60 (2.55 )Y( 2.80)
/S - 2 (0.49) (——=)(-——- )
N/ 25 ( 25 )Y( 28 )
8.16
t= -—4—4Mm8Mm W ——— ——————————————————
/ ______________
N 0.21 - 0.98 (0.10)(0.10)
8.186
t = - —_— -

8.16
t = ——m— = 18.13
0.47
Module 2
4.08 -~ 12.88
t = ——————
/ ____________________________
/ 2.80 + 2.55 (2.80 Y({ 2.55)
S e - 2 (0.50) (-———- ) (- )

N 25 (25 JX(C 2B5)
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APPENDIX Q-C

Computation of t-test for Hypothesis 4, for
Module 1 and Module 2

Module 1
X - X
/ ___________
/ 812 592
/ . ————
Y N1 N1

14.28 - 12.48

/ —————————————————————
/ (2.6)% (2.72)2
/Sl T
V% 25 25
1.8
/ ______________

Module 2

t = —————————————————————
/ _________ —
/ (2.55)2 (3.05)%
;e TR
V% 25 25
2.8
t = _—
/ ______________
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APPENDIX Q-D

Computation of t-test for Hypothesis 5, for
Module 1 and Module 2

Module 1

t =
[ A 5~
/s (3.08) (2.58)
/) mmmmme e
N 25 25
3.05
t = —m——————————
/ ' —_
N 0.38 + 0.37
3.056
t = ——————
0.87

Module 2




Computation for Determining the Coeffecient
Correlation in the Control
for Module 1 and 2

Module 1

of

APPENDIX R

Group

230

——————— e e i — e e e ———— e e ——————————————_——————_——_——————————

(X T o« BNE S A0 T & L Y SN ' I B

N NN NN R B B 2 B s s
O s NP OO~ OO WN O

O @O O b O 1 W W o 3 =1 O U o = b 0N N~ S b

- B
IS

~ s 3 WOw O N DO W w300

196
81
121
64
36
49
16
49

81
64

81
25

36
186
49
49
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6 (E 47) 78920

ri2 = 1i--—- 57T rip = 1 - ————————
N (N -1) 25 (624)
'8 (1 320 ) ryg = 1 - 0.51

ripg = 1= ommmp-

|
e
™

]

0.49
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Module 2

Respon-

dent

Post-—
test

Pre~

test

81

16

10 100

12

14
12

144

186

25
144
100

11

12
10

16
13
13
13

10
11
12
13
14
15
16

81
121

11

36
100

10

13

17
18

36

25

19
20

21

64

22

81
100

23

10

14
10

24
25

25

E d°
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6 (E d%) 7872
rig = 1 - ————— E___ r19 = 1 - ———————
N (N4 -1) 25 (624)
6 (1 312 ) rig = 1 - 0.50
rig = 1 = m—eme—e B
25 (25% -1) = 0.50
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Comgutation for Determining the Coeffecient
0

Correlation in th

for Module 1 and 2

e Experimental Group

Module 1 __ __________ _________________
Respon- “Pre-
den test _
1 e
2 &
3 8
4 3
5 10
6 12
7 2
8 2
g 9
10 9
11 8
12 5
13 5
14 6
15 8
i86 B
17 5
18 8
19 7
20 7
21 3
22 7
23 4
24 2
25 6

12
10
11

w dH ~1 ;O M

14

-]

11
E d%=

144
64

16
1986
64
25
25
144
100
121
64
81
25
49
36

186

49

49

64

121
1,801
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6 (E d7) 10,8086
ri1e2 = 1 - ——- E——— ri2 = 1 - ———
N (N® -1) 25 (624)
6 (1 801 ) ri2 = 1 - 0.869
Pip = 1 - mommemmp-
25 (25" -1) = 0.31
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Module 2

d2

d

Post-
test

test

" Pre—  Post-

dent

36

11

64

10
10
17
15
15
10
10
10
11
13
10
13
15
14

289

17

25

10

100

10

49
64

49

10
11
12
13
14
15
16
17
18
19
20

64
81

25

49

36
225

15

16
12
i2
10
18
14
16
15
10
15

64
16

84
256
189

16
13
14
10

21

196
100

22
23

25

24
25

81
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6 (E d2) 13,830

L 7 N A ri9 = 1 = —emem
N (N2 —1) 25 (624)
6 (2305 ) ri2 = 1 - 0.88

;
|
¥

riz2 =

I

25 (25% -1) 0.11
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