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ABSTRACT

The advancement of science and technology calls for upgraded mathematics
instruction in accordance with standards to improve mathematics achievement of
students to meet the demands of our present and modern technology. On the Reading
Ease Score and Human Interest Score tests, it was found out that the developed module
was fairly easy and appropriate for first year high school students and the module is
interesting based on the results of the tests. The level of mathematical knowledge and
experience of the experimental and control groups before the experimentation were the
same as reflected in their pretest results. If the results of the pretest of the experimental
group had been significantly different from the control group or vice versa, the
improvement brought about by the method of teaching introduced may not be
attributed to it fully but to the one group that is better than the other group at the
beginning. There is a highly significant improvement in the performance of the students
in the experimental group as reflected in their pretest and posttest results. This
improvement was brought about by the modular approach of teaching the topic on
percent and ratio. There is a significant improvement in the performance of the students
in the control group as reflected in their pretest and posttest results. This improvement
in the performance of the students may be attributed to the strategies used by the
researcher such as lectures, discussions, seatwork, boardwork, exercises and short

quizzes.
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CHAPTER 1

THE PROBLERM

Introduction

The cry of the government educational system at present
is guality education. To meet this demand the educators of
today are exerting efforts for the improvement of instruction

technigues and instructional materials to

L
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in terms of mo
znhance guality sducation.

One of the important learning areas in all levels of
educational endeavor which reguire upgraded and effective

technigues and methodology on the part of the
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in order to sffect learning to its maximum 1S
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mathematics.

iz a common knowledge that mathemstics is not
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sverybody’'s favorite subject. In fact, it iz ons of the
basic subjects in school that has always been labeled by the

us that more

[1j]

students as very difficult. Experience tell
often thanm not, it is the cause of many students’ academic

difficulties and majority of schoolers encounter failurss in

The belief that the "the ability to do math is inborn

iz erroneous (Smith, 1979:3&71). It is imperative that
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mathematics teachers recognize tha

teaching methods has much to do with improving students’
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achievement 1in mathematics. Math tesachers should not ju

al)

indifferently allow studenis to pass. The duty o improve
mathematics learning should not just be blamed on too many

eaching loads where the teacher no longer bothers fo

1
"1

ascertain the learning progress of individual students and

the extent to which the method of t=aching that he is using

works.
The advancement of science and technology demands that

mathematics be propesrly taught. Mathematics teachers should

&

he sble to effectively teach the subject. They should be

able o utilize alternative teaching methods, strategies and

technigues. They must see and recognize this need for the
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fis a response to the call for guslity sducation through
gquality instruction and modern instructional materials, the
researcher wants to help improve mathematics instruction by
developing an instructional material which is self-contained
and self-sufficient that could provide the siudents a3 chance
to progress at their own rate and develop their potential
capacities to the maximum. This is possible through an
instructional material thch-tﬂuld be managed independently
by the students and thereby help them direct their own

learning capabilities. This material which will cater to the

varied needs and abilities of students in mathematics is &
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searcher wishes to devslop and wvalidate modules

on percent and ratio, based on relevance and applicsbility of
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s-hool students of Wright Yocational School.
Having been assigned to teach the subject for a number

of vears now, the researcher observed that the most difficult

i

topic in the first year mathematics book for the students to

i

learn is percent and ratio. So the researcher wants to help
these students overcome their difficulfies by dewveloping a2
module which is made simple and easy to understand which they
can read and study even without the presence of a teacher,
like at home.

The researcher also believes that this module will be
very helpful for the students in terms of overcoming their
difficulties in this topic on percent and ratio, because the

=sons in the module are being broken down %o zimpler

et
i
i)

lessons in such a way that every skill is learned one at a
time from simple o complex.

fiside from being the most difficult to be learned by
the students, the researcher believes that the topic is most
applicable and relevant fo students in real life situations
in Wright ¥Yocational School because they could apply their
knowledge in their life situations especially because most

af these students ars coming from low-incoms families where



children ares made %to help their parents sarn for ftheir
living by hslping produce and sell farm products, during
market days, or in other forms of income—-generating
activities which reguire knowledge of percent and ratio.
Most of them are also made to purchase for the family needs.

So, knowledge on percent and ratio 1is wvery important and

-

e

m

useful. To the cher, this would mean lighter work, thus,

emabling himsher to give particular attention to the slow

i

learners in the class.

Theoretical fConceptual
Framework

This study is anchored on a learning principle of John
Dewey (19346:1465) which states that learning takes place by
doing. Learning through doing has long been recognized as
sound educational procedure. The principle of self-activity
in %teaching means that it is the teacher’s function to
develop this guality in the individual by gradually placing
more responsibility uwpon the learner for initiating and
carryving through to a successful conclusion of the work that
should be done.

This principle made possible maximum adjustment in
terms of +the individual needs, capabilities and interest.
It is only in actual doing that a learner can fully grasp the
meaning of the learning experience, like doing his own,

thinking, analyzing, organizing, concluding and making his
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own decision. it alsoc ensbles each lszarmer to progress at
his own best rate or speed without hindering the progress of
others.

This study comprises four stages as shown in Figure I
on the next page, showing the conceptual framswork of the
study. The stages are: 1} Stage I - Development of modules
2) Stage II - Validation of the module; 3} Stage III - Output

- Yalidated modules in Percent and Ratio for Mathematics I3 43
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1Y — Determining the readability leve

module.
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Stages I in this study was the development of modules in
percent and ratioc for mathematics I based on relevance and

fo situations.

[

meaningfulness of the topics to real 1

The of the study was validation of the
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module as shown in Figure I. It was started by giving first

3 pretest to both experimental and control groups. The

)

results were expressed in terms of mean scores of both groups

which re comparsed. ffter which, the moduls was tried out

-
E
1M

in the experimental group while the control group was taught
using the traditional lecture/discussion method. A post test
was given after teaching the lesson content in Percent and
Ratio to both graups; Results of the pretest and posttest
were compared to find out the performance of esach group.
Besultsz of the posttest of both groups were compared o
determine which method or approach was more effective.

Stage III of the study was the output or the validated
module in percent and ratio.

The readability level of the module was determinsd in

the fourth stage to find out if the developed module i3

appropriate to the first year high school students.

Staztement of the Problem

The general problem of the study is: How can modules
be best developed and validated fto meet the needs and
difficulties of students in high school mathematics I,

particularly on the topics Percent and Ratio? Specifically,
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the study aimed to answer the following guestion
1. What iz the entry behavior in Mathematics of the

chool students of Wright VYocational School,

=

first year high

=

ul

Paranas, Samar in Percent and Ratio for SY 1924-1993 in terms
ofs
i.1 math grades in Grade VI

est mean score

o

1.2 pre

3 T =
L3

ot

here a significant difference between the
pretest mean scores of the experimental group and control

group?

]
ot
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3. What are the posttest mean scores ofT
gexperimental and control groups”?

4. I= there a significant difference between the

'.
+

m

o
ot
ot

: and po =5 mean scores of the expesrimental group

pretes

?

and control group in the same learning content”

LL

o Is there a significant ifference between the

posttest mean scores of the experimental and control oroups?

L. Is the module appropriate to the respondents  in

terms of readability level?

Hvpothesis

The hypotheses which this study aimed to test were:
1. There is no significant difference between the

pretest mean score of the experimental group and control

n

Qroup .



2. There iz no significant difference between the
pretest and posttest mean sSCOvTes of the experimental group
and control group in the same learning content.

I. There iz no significant difference between the

posttest mean scores of the experimental and control groups.

Significance of the Study

This =study on development and validation of module on

Parcent and Ratioc was undertaken with a hope that the

oty

findings would be beneficia to the students, teachers,

parents and the educational system in general.

To +the students, this module will develop independent
lgarners. This will help develop their own potential and
improve their learning capabilities through self-discovery

and self-realization at thesir own rate. This will =zlso

~h

provide the students a reading material or the subject

matter in case of inavailability of references or textbooks
due to scarcity of supply. For the students in the rural
areas whers they are made to help their parents earn a living

for the family causing them to be absent from classes,

students can learn thes lesson even when they are absent in

il
ot

ass, all they have to do is to have a module on hand to
read and study to cope with the lesson recited in class.

To the teacher, the modular approach means a lesser
taz=k because he/s/she will not be preparing lesson plans

anymore but instead he/she will have a logbook. Furthermore,
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or explaining the lesson so she could give particular
attention to thes slow lesarners. This will also mean a good
reference and an additional source of information for the
subject.

To the parents, this means Lhat their children can
learn the lesson even away from class, so, they can be made
to help earn for their family living when the assistance of
their children are neEcessary.

To the school administrator, the module prowvides a
solution to the problem on  increasing student population
which creates shortage of classroom and buildings, textbooks,
references and gualified and competent teachers, thus, this
study could contribute to the development of better

instructional materials and improve the guality of

1"

mathematical instruction in particular.

Scope and Delimitation

This study is limited to the development and validation
of module in mathematics particularly on Percent and Ratio

nded for the first year high school students of Wright

-
3
wt
]

Yoo

u

tional School, Paranas, Samar for school ye=ar 1994-1953.
The respondents of this study consisted of forty first year

high school students presently enrolled at Wright VYocational

]

School, which were selected through purpogsive random sampling

technigus based n their HMathematics grades in Grade Six.
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Only those students with Math grades of BO and above in grads
six were used as samples of this study, considering that

these students maybe mathematically literate particularly on

n

the four fundamental operations in arithmetic. Of the forty

tional School

m

first vyear high school students of Wright Yoo

taken as respondents, twenty students were assigned to the

i

eaxperimental group and another group of twenty s udents werse
sssigned to the control group. This was done in order to

have the two groups egquated.

Definition of Terms

The following terms are defined to facilitate better

Appropriateness. Refers to the readability level of

the module as a whole as determined by using the Flesch

formula.

Control Group. Is the group with which the experimen-—

iz comparsd. This is the group that is subjscted

ot
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ot
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jitional instruction, the lecturesdiscussion method.
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to %
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Difficulties. Refers to the state or guality of being

difficult or of presenting or constituting an obstacle to the
schiesvemsnt or mastery (dWebsteri.

Entry behavior. Refers to the pratest mean score and

th orades in grade six of the respondents.

m

o

Evaluation. Refers to the assessment and reactions of
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selected groups of a set of criteria on how the module was
prepared.

Experimental group. Is the group subjscted to the

modular instruction.

Flesch formula. Refers to the instrument used in

determining the readability level of the developsd
instructional material. It consists of the human interest
scores and reading ease SCOre.

Mathematics I. Refers to course I in the MNew Secondary

Mathematics program (SEDP Handouts, 1982) which deals with
the basic concepts, knowledge, and skills in arithmetic,
algebra, geomeiry, CONSUMET mathematics, and statistics
intended for the first year high school students.

Modular instruction. Refers to instruction that uses

the module as an instrument in the teaching—learning process.

Module. Is a self-contained and independent unit of
instruction with primary focus on well defined obiectives
{(Creager and Murry, 1971:28). In this particular study the
module developed is about Percent and Ratio.

Fost test. Is the test given after instruction has

heen taken up or studied which aims to evaluate the students’
achievement through the total application of skills and
knowledge that have been seguenced for the module.

Pre—test. Is the test administered before the learning

content of the module is given and/or taught to the



respondents to determine the extent of knowledge they have on
the %topic being modularized.

Readabilityv. Refers to %the state of being legible or

easy and pleasant to read to the reading comprehensive level
of the students (Webster, 19927 . This is determined by
evaluating the Reading Ease Score and Human Interest Score of
the developed learning material or module using the Flesch

formula.

Yalidation of module. Is the process of testing the

effectiveness of the module.



CHAPTER 2

REVIEW OF RELATED LITERATURE AND STUDIES

This chapter consists of the review of related
literature and studies related to teaching and fteaching
approaches with emphasis on modular approach and their

effectiveness.

Related Literature

Butler and Wren (19&65:206) said that instruction can be
improved through a program of testing and associated
activities. Mathematics teachers should be familiarized with
ways in which fthey can make tests to contribute to the
improvement of their teaching and in the selection and
constructive uses of the results. Tests enable teachers to
determine whether the goals of instruction are satisfactorily
attained or not.

Harbison and Myers (1973:3-5! said that programmed
teaching is teaching in which the instructor follows a
prearranged plan or program in detail. The program describes
not only what is to be taught but also specific procedures
for teaching which have taken a number of forms, one of which
iz the modular teaching. The basic problem is to find new
technologies of primary education which can be utilized

chers.

1]

sffectively by low paid and less competent te
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Programmed teaching, specifically in modular instruction
form is one such technology.

Soriano and Casareo (1975:206-212) said that the
children have different learning abilities in mathematics.
They differ in their attitudes towards numbers, some like
computing numbers, others do not seem to like numbers as
much. To help the majority of pupils, a new method of
teaching called individualized instruction is being tried.

This method hopes to improve the attitudes of most pupils

towards maﬁhematics. In this method, %the classrocom is &
self-learning laboratory. The children are kept busy with
the different activities. One advantage of this method is

that it helps the slow learners in improving their attitude
towards mathematics.

According to Creager and Murray (1971:28), a3 module 1is
a self-contained and independent unit of instruction with a3
primary focus on a few well-defined objectives. The
substance of a module consists of materials and instructions
needed to accomplish these objectives. The boundaries of a
module are definable only in terms of the stated objectives.

Murray himself felt that his definition was inadequate
and he said that to be able to tell what a module is, would
necessitate an analysis of a variety Df.modules.

Torralba (1983:24) observed that learning module is the

answer to the needs of a developing country like the
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Philippines with inadequate logistics for a rapid increasing
school population. Through it instruction can be
individualized and from it pupils and students learn even out
of school.

Carin and Sund (1970:221) in a brief review of research
program which considered individualized instruction have
these to say:

i. Children do more collateral reading.

2. Problem on discipline are likely to decrease.

%. Gifted pupils achieve to a greater extent than with

traditional group instruction.

4. Pupils achieve well in individualized classes.

5, Children prefer the individualiﬁed instruction over

the traditional approach.

Hughes (19&62:6&6) describes modular instruction as a
special kind of individualized instruction which provides the
basis for a class interaction between the learner and the
subject matter. He said "The learner is called upon to
respond fregquently in the interaction with an instructional
program and the rate at which instruction proceeds 1is
gaverned individually by esach learners responses. an
sducation technigue is then created in which difference among
students in background and attitude are taken directly into
account in the management of the learning process, in a way

that is hardly possible in the fixed paced instruction



typical of the classroom”.

Bautista (1978:17) defined module as s teaching systam
that is self-contained, self-pacing, and self-directing. The
module provides for the student participation and allows him
to repeat segment of the content until a maximum level of
performance is achieved. The module therefore, could be 2a
better medium for the integration of desirable values.

Colliete (1973:519) stressed that the problem on
individual differences 1is not solved by acceleration and
retardation of gradss because students who are given this
farm of treatment are fTaced with many social adjustment
problems. He pointed out that opportunities can be provided
with in the framework of a program to take care of individual
differences of the students. Certain forms of groupings,
independent work, and individualized instruction can be used
for both rapid and slow learners when facilities permifs.

McMillan (1973:146646) said that individualization
requires the teacher fto sssist the present functional level
of every child and the selected tasks that are appropriate
for each. 1t means a separate assignment for sach child in
the class, the range and abilities are so vast that to have
an assignment in an academic area iz to invite trouble. The
teacher in keeping with the foregoing discussion, would
assume the role of task collector, contingency arranger,

reinforcement dispenser.



The review of related literature made the researcher
aware of the importance of modular imstruction to the
educational system. It tells the advantages of modular
instruction to the learners, the responsibilities of the
teacher in preparing modules, and the presentation of

mathematical instruction in modular form.

Related Studies

Development of instructional materials has been the
subject of a large number of studies in the past. Most of
these studies imply that the development of said materials
can be attributed %o the increasing nesd for relevant
teaching. The survey and review of the related studies
provided materials that served as a foundation for this
study.

Avila (1984) developed modules based on some identified
difficulties in College Algebra for freshmen students at Cebu
State College of Science and Technology.

Her findings showed that the experimental group
performed better than the control group based on the mean
score of the posttest, hence, modular instruction 1is more
effective than the traditional method.

She recommended that module should be accessible to
students with identified difficulties.

In the study of Labro (1984) on “"Development of Self-

Instructional materials o meot Selected Deficiencies in



Physics of students in the BSIT Curriculum, Samar State
Polytechnic College", he revealed that based on the findings
of his study the developed instructional materials are more
affective in attaining the objectives of the lesson whether
for self-instruction or remedial purposes.

He also found out that the developed instructional
materials are interesting and suitable for the respondents.

He recommended that instructional materials should be
developed based on the difficulties or deficiencies of the
students.

Parez (1984) in her study on "“Development and
Yalidation of Instructional Materials in the form of a Module
based on the Identified Difficulties in Progression, a topic
in Mathematics for Technology 201°%, found out that the mean
performance of the experimental group was higher than the
mean performance of the control group. This findings can be
interpreted that the use of modules is more effective than
the traditional method or the leciure method of imparting
knowledge.

She concluded that modular instruction method 1is more
effective than the traditional lecture method in imparting
knowledge, for it encourage the students to learn the lesson
independently without depending on the teacher’'s discussion.

She recommended that students with identified

difficulties should be given learning materials like modules
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tg give them time to catch up with the lesson not well
learned from classroom. She also recommended that workshop
on module preparation and construction should be conducted to
provide basic knowledge to teachers and should be motivated
arnd supported to undertake further research on the
affectiveness of modular instruction to improve fteaching—
learning process.

Soriano (1984) in his study on the "Deficiencies 1in
College Algebra of BSIE =tudents at the Bicol College of Arts
and Trades: Module Development of Selected Results", found
out that the experimental group got a much higher mean ScoOre
in the post test rather than the control group. He then
concluded that there existed 3 significant difference between
the mean scores of the post test results of the experimental
and control groups, indicating that modular instrucktion is
more effective than fthe traditional instruction in attaining
the objectives of the lesson.

According to Molina (1983) who conducted a study on the
”Ccnstructian and VYalidation of Instructional Materials on
the Three Identified Difficulties in Geometry of the Third
Year High School Students", modular approach of teaching is
relatively more effective than the lecture-discussion oF the
traditional approach of teaching.

She then recommended the use of module to meet the

problem on individual differences and fthe need to produce



independent and self-directed individuals.

On +the study of Nones (19857 on "“Development and

P

Yalidation of Modules on Selected Topics in Mathematics 102

(Trigonometry? for DIT students of the Nueva VYizcaya State

students who

fod
[

iy}

sge", she found out that £h

?

Folytechnic Co
used the modules learned more than those students who used
the lecture method.

She concluded that the use of modules produced
significant difference oOnN the srcores of the students. In
view of the said significant findings, she suggested that
teachers should adjust instruction to the needs and
characteristics of individual learner. Development and use
of instructional materials like modules are strongly
recommended to cope with these problems on deficiencies.

Roberto (1983} in his study on "Development and
Yalidation of Modules on Students’ Deficiency in Math Tfor
Technology 201 {Graphs:i" found gut that the posttest mean
score of the experimental group wWas comparatively higher than
the posttest mean sSCOTE of the conircl group. He therefore
concluded that the modular instruction can bring effective
learning to students more than the traditional instruction.

He then recommended the use of modular instruction to
studsnts with above average intelligence as often as possible
in order to maximize the learning process and output. For

the average and poor students, modules can be used provided



that it will go hand in hand with traditional instruction.

Tuanda (1985) on his study on the "Construction and
Yalidation of Modules on Selected Topics in College
Trigonometry for DIT Students”, revealed that the students
who used modules achieved better than the students who
learned through the lecture method.

He also concluded that modular approach is more
Effectige than the lecture—discussion approach in fteaching a
lesson. So, he strongly recommended the use of modulss in
teaching.

Uy (1992) in her study on “Davelopment and ¥Yalidation
o0f Modules on Circular Trigonometric functions and
Fundamental Identities", found out that there was 3
significant amount of learning after the respondents were
sexposed to modularized instruction based on the result of the
posttest. Her findings proved that the experimental group
performed better than the control group in the posttest.

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

She recommended the use of moduls for it serves 335 an
ceffective remedial resource material for students.

Gordove (1993} in his study on "Effectiveness of Self-
Learning Kits in Grade V Mathematics", revealed that the mean

zcore of 26.2 of the experimental group in the posttest
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compared with that in the control group mean score of 20.65
implies that the experimental group performed better than the
control group. Henmce, it can be said that individualized
approach in teaching Geomeiry through self-learning kits *to
the Grade V pupils is better than the use of the traditional
lecture method.

He therefore concluded that based on the findings of
his study, teaching with the use of self-learning kits is
more effective than the lecture/discussion method based on
the result of the posttest. The experimental group performed

better than the control group.

x
m

recommended the use of self-learning kits since it

mn

develop proper mathematical abilities and skills in fthe
pupils.

The studies conducted by Avila, Perez, Soriano, Molina,
Nones, Roberto, Tuanda, Uy and Gordove have some similarifies
to the present study because they 211 make use of developed
instructional materials as well as the pretest-posttest
results in gathering the data needed in the study.

However, the present study differs from thes studies
cited above in terms of setting, place, and respondents.
This study was conducted in the first vyear high school

students of Wright Vocational School specifically on the

topics Percent and Ratio for Mlathematics I.



CHAPTER 3

METHODOLOGY

This chapter presents the method and procedures
employed in the conduct of the study, including the research
design, the statistical tools or instrument used in gathering
the necessary data, the selection and description of the
zamples or research subjiects and %the statistical measures

used in the treatment of data gathered.

The Ressarch Desian

This study used the experimental method of research
using the pretest-posttest-control group design {(Sevilla,
gt. 8l., 19BB7. The research design is illustrated in the

table form below:

Table 1
Group ! Pretest | Treatment | Posttest i Difference
Experimental Ey module Ex b, = EE_Ei
Control Cy lecture Co B. = CE—C.

Wher

]
an

Ey = pretest of the experimental group
E~» = posttest of the experimental group
€y = pretest of the control group

En = posttest of the control group
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Dy = EaEq (difference between pretest and posttest
mean scores of the experimental group)?

e}
1

Cr-Cy (difference bétween pretest and posttest
mean scores of the control group)

The study used independent and dependent variables.
The independent variable used was the treatment or the
modular approach and the lecture/discussion methods of
teaching the learning content on percent and ratio. The
dependent variable was the achievement or the scores of the
students.

The measuring instrument used fto gather the nescessary
datz from the respondents of the study mas.a self-made
achisvement test in Mathematics I. The achievement in
Mathematics I was represented by postiest mean scores of the
control and experimental groups. The posttest mean scores of
the control and experimental groups were compared using the
t—-test for uncorrelated means to find out which group

performed better.

Instrumentation

The data gathering instruments that were uwsed in this
study were the pretest, posttest, and the DECS form 13ZE.

Pretest. The study used a 40-item teacher made test
which was given to both experimental and conirol groups
before each group was taught with the content of the module,

using the modular approach for the experimental group and
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lecture/discussion for the control group. O multiple choice
type of test was wused using knowledge, comprehension and
application type of cognitive abilities based on the content
of the module.

Posttest. The posttest in this study made use of the
pretest which was rearranged and was given after the
experimental and control groups were exposed to the
respective teaching methods to determine the amount of
knowledge acguired by the respondents from the particular
topics on Percent and Ratio.

DECS Form 138. gnother instrument which was used in

the experimentation was the DECS Form iZ8, or the Students
Progress Report Cards of the experimented subject. These
forms were used to determine the mathematics grades of
students for the randomizétion of choosing the members of the
control and experimental groups. These forms were secured
from the first year classroom advisers of Wright Yocational
School in the month of August during the first semester,
school year 1994-19293.

To validate the test instrument (pretest/posttest), an
80—item test was first constructed based on fhe table of
specification prepared using knowledge, comprehension and
application type of cognitive abilities bassed on the content
of the module. Upon completion of the BO-item test, it was

subjected to criticism and comments of some mathematics



teachers for the improvement of the constructed test. It
aimed to establish the reliability of the test and to produce
the final form of the test.

The =aid test was then administered toc second year high

school students of Wright Vocational School who already took

r

the subiject last school year 1993-1994. The test factors
such as room, fime and conduct of the test were taken into
consideration to avoid bias in the test results.

After the try-out, answer sheets wers corrected
followed by item analysis. The following steps were
undertaken by the researcher as suggested by Ebel (1963:34&):

1. The answer sheets were arranged from the highest to
the lowest score.

2. Two subgroups of answer sheets were separated, 3
high scoring of twenty-seven percent (27%) of the total group
who received the highest scores in the test and low scoring
group consisting of twenty-seven percent (27%4) of the total
group who received the lowest scores.

Z. The number of correct responses pET item of the
high group scores ware tabulated. The sSame was done
separately for the papers of the low scores.

4, To compute for the difficulty index, the number of
correct responses on both groups were added and expressed as

a ratioc to the number of cases on both groups. The guotient

obtained was the index of difficulty. The formula used was:
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1+ L Where:
2 (M3 P = difficulty index

U = upper 27% of the test
papers of students

L = lower 27% of the test
papers of students

W = number of cases in each
group
5. To obtain the Discrimination index of the item, the
number of correct responses in the lower gQroup Was subtracted

from the number of correct responses of the upper group and

u}

wa expressed as a ratio to the number of cases in each

0

group. The guotient obtained was the discrimination index.

i — L Where:
N D = discrimination index

U = upper group

Lt = lower group
M = number of cases in each P
group

The accepted indices of discrimination ranged from ©.30
and up-. This acceptance was based on the item selection of

Ehel (1945:3741 as shown below:

index of Discrimination Item Evaluation
0.40 and up = Yery good items
2.30 to .39 = Reasonably good but

possibly subject to
improvement



=z to the

usually

Marginal items,
improvement

nesding

Poor items, to be
rejected or improved
by revision

index of difficulty, Ebel’'s interpretations

{19465:3751 as shown below was useds:

Richardson

tion

Index of Difficulty

Item Evalustion

The

given

8&6% — 1004 = Very easy items
71% - 85% - Easy items
40% - FOU = Moderately difficult
itams
19% - 374 = Difficult items
1% — 14% = Very difficult items

reliability of the ftest was computed using the

Formula and interpreted based on the interpreta—

o

v Ebel (194632

as shown below:

Interpretation of the Coefficient of Reliability

Reliability

Degree of Reliability

o
Ny
i
|
A
i
=M

0.90 -

.80 - .89

Very high, rarely found among
teacher s made tests.

.,
a

|
]
I

Highly egqualed by few tests.

Fairly high, adeguate for
individual measurement.



Q.70 - Q.77 Father low, adeguate for group
measurement but not very
satisfactory for individual

measurements.

Below .70 Low, entirely inadeguates for
individual mesasurement
although ussful for group
average and school survey.

The +test administered was revised based on the resulfis

nalvesis of the test. The selection of items for

4]
]
ot
x
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et
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m
3
m

the final 40-item test was based on the discrimination value
of each item. Items with higher discrimination index were

accepted, improved, and revised. The final form of the ftest

ot

it}

included only items with .30 and above index of
discrimination.

fas implied by the index of discrimination of the items
from the total number of BQ items developed, 33 items were
retained, 5 were improved by revision, and 40 items were
totally rejected for the final form of the fest instrument.

The final Fform of the fes

ot
ot

Was used as he pretest

nstrument which was given fto both experimental and control

[t

groups before each Qroup wWas taught with the content of the

]

]

experimental group

[t

odule, using the modular approach for th

3

1

and lecture/discussion for the control group.

Sampling Procedures

The samples of this study consisted of forty first year

ut
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hioh school situdenits presently snrolled at Wright Vocationsl
School. These samples were tskesn by purposive randomization
technigue. The mathematics grades of the students in grade
=ix were the basis of distributing the members of the control
and experimental groups. To avoid bias in the expsrimental

results, the mathematics grades wers matched or esguatsd

1]}
E
i
-
m

correspondingly to assure esguivalency. The card

secursed from the first year classroom adyvisers.

ffter taking the forty samples, the researcher assigned

m

the samples of the study to control and experimental groups

by match—-group technigue with random assignment. The Tirst

ot

twenty sample was the experimental group and the sscond

m

group of twenty samples was the control group.

Data Gazthering Frocedure

The date gathering procedures in this study consisted

the following:

o
St

Development of Modules. The module contained the

following features

a} DOverview. This is a general statement about the
subject or content of the moduales, its relation
to the previous lesson and its importance in the

course or subjesct.

by Direction for use. This is an information on
the dirsections including the activitiss that fthe
students will undertakes while hefshe 1is using
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the module.

the learning ocbjectives for
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sarh lesson in svery module.

s or the new

s
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the subject ma
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lesson for the student to lesarn which consist
the discussion of the theoretical lesson and
procedures in case of skill lesson together with
mecessary illustrations, including activities
and exercises designed to apply the new

knowledge.

m
n
“3

actice Task. This made wuse of the practice

&}

task on each lesson and the pretest/posttest.
£} Feedback to practice task. This refers to the
ractice task.

P
nstruction and Yalidation of the Pretest/FPosttest

2} ECo
tests. fi table of specification was prepared based on the
content of the module. An eighty—item multiple choice type

of test was construckted based on the ftable of specification.

1

rhers for

Th test items were shown Lo mathematics tea

M

comments and suggestions for the improvement of the
constructed test.

The =aid test was administered to second year high
school students of Wright Vocational School who already took
the subject last school year 1993-1%%4. The test fTactors

zuch as room {(clean and orderly and well ventilated?, time
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{=tart at the same %time and finish at the same timel!, and

]
]

conduct of the test {no cheating?) were faken into
consideration to avoid bias in the test resulis.

gfter the test was administered, the answer shests were

cored and item analysis was carrisd out fto

M
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determine the discriminability of the test items. The
gsighty—item test was reduced to forty-item test.

The reliability level of the constructed test was
determined by computing the coefficient of reliability using

the Kuder—-Richardson Formula 20,

) WYalidation and Evalusation of the Readability of the

+
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modules. For the validation of the module,
high school students currently enroclled in Wright VYocational

Srhool was used as the experimental group. Another group of

e

dents composed the control

ot
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twenty first year high school st

2

group. The experimental group was taught with the modular

rol group was taught with the

i

approach, while +the con
lecturesdiscussion method.
The researcher personally handled both groups. The

subisct was scheduled for forty minutes daily from September

19, 1994 to MNovember 1B, 19%4. The schedule of classes for
the subiect was alternated every week. For the first wesk of

the experimentation, the experimental group had their classes
from B:10 to B2:30 4.M., while that of the control group had

their classes from 10:10 to 10:530 A.M. On the second week 1%
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was the control group who had their classes from B:10 to B:30

8.M., while the experimental group had their classes Trom

1G:10 to 10:530 A.M. This was dons svery wesk to control the

During the experimentation classes of both groups were

held in only ons room. The room was always kepit clsan and

orderly, well wventilated and well lighted to control this

Each member of the experimental group was provided with

]

gach lesso

0

v was provided for the
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students to read clearly the content, while the control group

s Tor them fo

n

was provided with a complete list of referenc

study the lesson discussed in class and for them to refer for
their homsworks and assignments.

A pretest was given to both groups before fthey wers
exposed to the fteaching meithods. After teaching the content

of the module using modular approach for the experimental

group and lscturefdiscussion for the control group, =2 post
test was given to both groups to evaluate the achievement of
both groups on the learning content ftaught.

To determine the reading esass score (RES! and human

interest scorese {(HIS? of the modules, the Flesch Formula was

To measure the reading ease score of the module the

following steps wers undertaken:



i. Chogosing the sample pages - The samples were
selected from &9 pages of the developed module in Percent and

Ratioc. Practice task, feed back to practice task, and ftitle

-t

page were excluded. Thirteen psges were chosen at random
representing Z0% of the total number of pagss. If the sample
fell on 3 page without reading material, the next page having
a reading matier was taken.

Z. Counting the number of words. One hundred words
were taksn from esach pages by counting the first paragraph up
to the 100th words. In samples where fthere are no nsw

rst word of the senisnce was considered.

[N

paragraphs, the T

Figure captions, heading of the lessons, number, and title

i

he coun

o

were not included in ing.

2. Counting the number of Sentences. The total number
of sentences in the 100th words in each sample were counted.
If the 100th word fell after more than ons-half of the words
of the sentence, it was counted as one. Otherwise, 1t was
not counted.

4. Counting the number of syllables. The syllables in
the 100th words in gach samples were counted. The sylliables
were counted the way the word is proncunced.

5. Finding the average word length. To get the
average word lenoth, the ngmber of syllables in 311 the

samples pages were divided by the total number of sample



5. Finding the average sentence length. To get the
average sentence length, the number of sentences in all the
samples were divided by the total number of pages.

7. Solving for the reading =sase score (RES!. The
formula for RES is:

RES = Z04.835 — (1.019% x ave. sentence length + 0.B4&

ave. wordl

Statistical Treatment of Data

The reliability of the test instrument was determined
by using the Kuder-Richardson Formula 20 given by Ferguson

{1981} as:t

A
\"1-}.:{-——————)( }
M—-1 52
Where:
Fyg = religbility coefficient of the test
n = number of items in the fest
4
P = — = the proportion of the group passing
I an item and where X is the mean of
the test scores.
g =1 — p = the proportion of the group
failing an item.
S = standard proportion of the ftest scores.

Statistical tools like the mean, standard deviation and

<]

the %t—test for non—independent and independent samples werse
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used in treating the test results which were the basis of the
formulation of +the interpretation and formulation of the

results or findings of the study.

The mean provided a concise description of the
performance of the group in the pretest and positest of the
Same gQroup.

The standard deviation described the average distance

of the individual scores from the mean in a2 given

To find out if there was significant difference between

o

the pretest and posttest mean score of the experimental and
control groups, the ft—-test for non—independent samples was

= 3

used. The formula (Walpole, 19BZ2) used was:

o
+ =
Sdf
g
Where:

of the pretest as

Zd = standard deviation of the difference whose
formula is:
A
M TdE — {(EXdii
Sd =
Boo(N=-11F
To te=t the difference beitwesn the mean SCOres of the

etest and posttest, the
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t—test for independent samples was wuwsed whose Tormula

g B "g T dAn
T
(MNy—1) 547 + (No—1) B2
— - (iffNI + 1;";"’{2}
Where:
Ny EX48 — (EXy)82
‘512 =
My (My-—12
Jhere:
Xy = mean of the experimental group
> = mean of the control group
By = number of cases in the sxperimental
gQroup .
Mo = number of cases in the control group

To determine the reliability level of the module

Flesch Formula was used. The formula is:

a3} Reading Ease Score (RES) = 20&.B35 - (1.03 x ave-

(]
]

the

rags sentence length + 0.84& x average word length)

Whers

no. of words in all samples
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Total no. of sentences

no. of syllables in all samples
Ave. word length =
Total no. of samples page
b)Y Human Interest Scorz = (% personsl words per 10
words ® 3.8635) + (% personal sentences x 0.314)
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Where:

Total no. of perscnal words in
=

all sampi

i
=
% personal words

Total no. of words in all
sample pages

Total no. of personal sentences

-
1

-~
-

personal sen.

Total sentences in all samples



CHAPTER 4

PRESENTATION, ANALYSIS AND INTERPRETATION OF DATA

This chapter presents the statistical treatment made of

malvsis and their

m
b
.

the collected dats, their ubseguent

logical significance based on the results.

u

The data consist of mathematics grades in grade six of

n

the r© ondents, pretest and posttest results of the

i}

=

o

o+

experimental and control groups, computed t—test between the

mean scores of the pretest and posttest of both groups and
the Evaluation of the Readability level of fthe module.

Mathematics Brades in Brade Six of the Respondents

Tahle 7 shows the mathematics grades in grade six of

m

wt
m

he respondents of the study. The respondents came from th

wi
]

own proper of FParanas Samar, Motiong Samar, and their
neighboring barangays.

The mathematics grades for the forty respondents were

taken from DECE Form 138 or the Students Progress Report

P

Cards. Students with mathematics grades of BO and above were

used as =amples considering that these students maybe

mathematically literate in the four fundamental operations in

arithmetic.

40



Student HMNo. H Experimental Group : Control Group
1 20 (=]
Z B84 =
= 87 B2
4 =1 83
= B85 28
& BO z 24
7 B2 23
2 83 B8&
Z 88 85

10 8o 85
i1 2 =
12 22 85
13 84 B9
i4 84 B&
i3 89 84
i& 21 8&
17 89 24
ig 83 22
1% 20 B4
20 PO 83
Average 24.8 g84.8

Az shown in the +table above, both groups have an

average grade of B4.8

Pretest Resulis of the Experimental
and Control Groups

The researcher found out from the results of the
corrected test papers of the pretest that both the
experimental and controcl groups can only answer less than

fifty percent of forty items.



Pretest Results of the Experimental and Conirol Groups

Student Mo.! Esperimental Group | Control Group | Difference
1 5 ig -3
2 15 ia =
3 17 i& i
4 i4 i1 35
3 i3 17 - 5
& i& 20 - 4
7 19 i3 4
g8 12 i3 =18
2 ig 19 — 54

10 10 & 4
i1 i1 12 = 3
12 13 12 - 4
13 iQ ig —
igd B ig —-1ia
15 14 1& =0
14 12 i8 — i
17 21 i3 &
ig 20 10 10
129 15 10 3
Z20 17 13 4
272 278 12

¥ = 14.6 X = 14.% X o= 0.3

The data in Table 3 revealed that the prefest mean

the sxperimental group is 14.6 and the control group

i
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i
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NDifference Between Pretest and Post—test

This part of the study attempted %o answer the problems

the

o
~h

concerning the difference bestween fthe mean scores
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pretest and the mean scores of

sperimental and control groups. It alsc includes

1]

analysis and interpretation of the findings.

1: There is no significant difference
between the pretest mean score of
the experimental group and control

Hypothesis No.
group -

is sesks to compare the performance of the

m

This hypothe

experimental and control groups on the content of the module.

Becult of the t—test between the Mean Scores
of the Preiest of the Experimental and
Control Groups

Table 4 shows the mean score of the experimental group

=
was less than the mean score of the control group by 0.3,
Table 4
Result of the t-test Between the Mean Scores of the
Pretest of the Experimental and Control Groups
Respondents ! Mo. of 1 — P Byt i Computed | £ tInterpre-
! Students | ¥ H i t tovaluye | tation
Experimental Group 20 id4.4& 215 Mot
Signi-
Control Group 20 1£.9 13.57 0.25 Z.042 ficant

To test the hypothesis, t-test for independent samples

The table shows that the computed t was 2

E
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(128
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This wvalue is lesss than the tabular wvalue of 2.042 =3t .03

ilevel of significance and at 3B degrees of freedom. The
difference has an absocluts value of C.3. Therefors, both

groups have almost the same level of entry behavior or level
of mathematical knowledge and esxperiences based on their
pretest me2an Scores. Therefore, the null hypothesis which

states that thers is no significant difference between the

pretest mean scores of the experimental and control groups is

If the result of the experimental group had been
significantly different from the control group or vige versa,

the improvement brought about by the method of teaching

wi

introduced may not be attributed to it fully but to thes ons

group being better than the other group at the beginning.

]

Il

fs shown in tabls 2, both groups have an average grades
of 84.8. Therefore both groups have the same entry behavior

or level of mathematical knowledge and experience based on

ot

their math grades in grade sSix. This further implies tha
the experimental and control groups had the same level of

entry competencies in mathematics I.

Hypothesis No. 2: Thers is no significant difference
betwesen the pretest and posttest
mean scores of the experimental
group and control group in the same

learning content.

iz concerned with the problem of

~
i o
(=
1}
ot
.
hs}
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o
=
n
0
s
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comparing the pretest and posttest results af the

experimental and control groups.

Postitest Resulis of the Experimental
and Control Groups

The +table below shows the posttest result of

experimental and control groups.

Table 3

Posttest Results of the Experimental and Control Groups

Student NMNo. H Experimental Group ; Control Group
i 33 21
2 24 18
3 23 17
4 27 14
5 31 20
) 2& 24
7 S 23
8 Z28 21
2 3& 20

10 26 24
i1 23 25
12 30 26
13 21 20
14 16 Z24
15 20 25
i& 16 2
17 38 25
i8 38 23
1.2 i8 i8
20 23 2
T = 534 L = 433




as

Besult of the t—test Between the Mesan
Seore=s of the Pretest and Postiest
of the Experimental Group

As indicated in table &, the mean score of the
experimental group in the posttest which is 2&6.7 is fiigher
than the pretest which is only 14.6. The difference in *the
mean scores were tested for significance by using the t-test

for dependent samples.

Table &

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

Test H - H ! po. of - | Computed | t i Interpre-
i kS H Sd i Students | £ { ovalue | tation
Pretest 14.4 3.48 20
Posttest 26.7 5.08 20 1G.485 2.093 Reject

The computed t of 10.63 is very much greater than the
tabular value of Z.093 at .05 level of significance and 1%
degree of freedom. Therefore, the null hypothesis which
states that there is no significant difference between fthe
pretest and posttest mean SCOTeEs of the experimental group is
rejected.

There is a highly significant improvement in the
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posttest mean score of the experimental group from ifs
pretest. Furthermore, the improvement or increase in the
mean score of the posttest in the experimental group showed a
significant amount of learning after the respondents were
exposed to modularized instruction. The experimental group
found modularized instruction more effective to attain the
objectives of the lesson.

Result of the t—test Between the Mean

Scores of the Pretest and Posttest
af the Control Group

Table 7 shows the result of the t-test between the
pretest and posttest mean scores of the control group. The
mean score of the posttest which is 21.60 is greater than the
mean score of the pretest which is only 14.9. The difference
in the mean scores were tested for significance by using the

t—test for dependent samples.

Table 7

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

Computed | £ i Interpre-

Test i
i i value tation

! Mo. of
! Students

e
L
[u R

Pretest 14.9 3.9451 20

Posttest 21.63 4.63 20 5.4% 2.093 Re ject
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The computed %t of &.49 is greater than the ftabular
value of 2.093 at .05 level of significance and 1?2 degree of
freedom. Thus, the null hypothesis that there is no
significant difference between the pretest and posttest mean
scores of the control group is rejected. This means %that a
significant difference exists beiween the mean score of the
pretest and posttest of the control group with the postiest
being significantly higher than the pretest score.

The significant increase in the posttest may be
attributed to the lectures, discussions, seatwork, boardwork,
problem sets or exercises, assignments, and short guizzes.
Therefore, the performance of the control group in the

er than in the pretest, and that learning

et

postitest was bet

through the lecture method took place.

Hypothesis No. 3: There 1is no significant difference
between the posttest mean scores of
the experimental and control groups.

To test this hypothesis, t—-test for independent or

uncorrelated samples was used. Table 8 reflects the postiest

results of both the experimental and control groups.
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Table 8

Be=ult of the t—test Between the Posttest Mesan Scores
of the Experimental and Control Groups

Respondents H — i ! MNo. of iComputed: t i Interpre-
H 4 ; 52 i Students | t t value | fafion
Exp. group 26.7 5.89 20
Control group 21.65 z.01 20 Z.00 2.04 Reject

The posttest mean score of the experimental group was
25.7 and 21.6% for the control group. The difference is
5.05. The computed t-value was 10.65.

The computed t of 10.65 was greater than the tabular £
of 2.042. This led to the rejection of the null hypothesis
in each case. This implies a2 significant difference between
the mean scores of the posttest of the two groups. The
result also indicated that the experimental group performed
better than the control group in the posttest.

Therefore, the significant difference between the
results in the posttest of the experimental and control
Qroups cubstantiate the fact that Modular Approach in
teaching mathematics is much more effective than the
traditional lecture method.

The findings of the study supported the findings of



the study conducted by fAvila, Labro, Perez and Uy fthat
modularized inestruction is more effective than lecture method

in attaining the objectives of the lesson.

Evaluation of the Headability
tevel of the Module

The evaluation of the readability level of the

<

developed module includes the tes for appropriateness and

how interesting the module was prepared.

Tazble <2

Result of the Reading Ease Score (RES)
and the Human Interest Score {(HIS)

RES i Interpretation | HIS ! Interpretation

75.2501 Fairly Easy 25.0778 Interesting

Table 9 shows the result of the Reading Ease Score
(RES) and the Human Interest Score (HIS? opbtained from the
different pages chosen as samples.

fn=z reflected on Table 2, based on the RES wvalue, the
module was Fairly Easy and suited or appropriate for the
first year high school students. The computed HIS
interpreted fto be intereéting indicates the desire of the

students to go through the module.



CHAPTER 5

SUMMARY, CORNCLUSION ARND BECOMMENDATION

This chapter presents the summary, conclusion, and

recommendations of the study.

Summary of Findings

The findings of the study are herein presented vis—a—-

vis the specific guestions and null hypotheses already

- Based on the data gathered, the following results were
obtained:

i. The average grades in grade six mathematics aof the
experimental and control groups are both 84.8 indicating that
both groups, the experimental and control groups, have the
=ame entry behavior based on their math grades in grade Six.

2. The pretest mean sScCore of the experimenial group
was 14.&4 while that of the control group was 14.%9. This
indicates that the entry behavior or level of mathematical
knowledge and experience of the respondents based on their
pretest were slmost the same or equal.

=. The computed % value of 0.75 is much lesser than
the tabular value of 2.042 at .05 level of significant and 3B
degree of freedom indicating %the acceptance of the null
hypothesis that there exist no significant difference between

the mean scores of the pretest of the experimental and

51



control groups.

4. The computed t-value of 10.465 is very much greater
than the tabular value of 2.093 at ©.05 level of significance
at 19 degree of freedom, indicating the rejection of the null
hypothesis, thus there is a significant difference between

st mean core of ths experimental

o

1]

t and postt

m

the prets

n

group. This indicates that the increase in the score of the
posttest in the experimental group shows significant amount
of learning after the respondents were exposed fto modularized
instruction.

5, he computed t-value of &.4%9 is much greater than

|

the tabular wvalue of 2.093 indicating the rejection of the

null hypothesis. This means that a significant difference

ol

between the mean of the pretest and posttest of the control
group with the posttest being significantly higher than the
pretest score.

&. The computed t-values of 3.00 is greater than the

tabular value of 2.042. This led to the rejection of the

null hypothesis in each case. Thus, there is significant

~h
I
i

test of the two

differsnce betwesn the mean SCoOre o the pos

esult also indicates that the experimental

=i

groups. The
group performed better than the controcl group in the
posttest.

7. On the Reading Ease Score and Human Interest Score,

it was found out that the developed module was fairly easy



and appropriate for first year high school students and the

module is interesting based on the results of the tests.

Conclusions

Based on the findings of the study, the following

conclusions were drawng

1. The experimental and control groups have more oOr

)

s=z the same level of entry behavior or level of
mathematical knowledge and experience.

2. The level of mathematical knowledge and experience
of the experimental and control groups before the
experimentation were the same as reflected in their prestest
results. If the results of the pretest of the experimental
group had been significantly different from the control group
ar vice versa, the improvement brought about by the method of
teaching introduced may not be attributed to it fully but fto
the one group being better than the other group at the
beginning.

3. There is a highly significant improvement in the

o+

performance of the students in the experimental grou as
reflected in their pretest and posttest results. This
improvement was brought about by the modular approach of
teaching percent and ratio.

4., There is a highly significant improvement in the

performance of the students in the control group as reflected

in their pretest and postfest results. This improvemsnt in



the performance of the students may be attributed to the
strategies used by the researcher such as lectures,
discussions, seatwork, boardwork, exercises and short
gquizzes.

5. The modular approach of teaching is more effective
than the traditional lecture/discussion method as far as the

topic Percent and Ratio is concerned. This is frue because

+

ts contents

[N

th

n

students can go through the module and learn
at his own rate, check and repeat some sections of his work
if needed, discover processes and technigue to learn the
lesson until the feeling of self-satisfaction is attained.

&. The module is appropriate and interesting to the

first year high school students.

Becommendations

Based on the conclusion, the following recommendations
were made:

1. The developed module on Percent and Ratio should be
used and evaluated in other schools to further confirm its
effectivity.

7. Modular instruction is highly recommended to meet

and the nsed to produce

uw

problems on indiwvidual difference
independent and self-directed individuals.
Z. Modules should be used to students with learning

difficulties or slow learners to give them chance to catch up



]|
]

with the lesson not well learned from classrocom. However,
this should go hand in hand with the traditional instruction.

4. Modular instruction should be used to students with

above average intelligence as often as possible in order to

o

maximize the learning process and output.

S. School Administrator/0fficials should give full
support and incentives to teachers who develop instructional
materials for the improvement of classroom instruction.

6. Modular instruction is stirongly recommended for it

helps the students to learn to be independent, responsible,

self-reliant and hardworking.



CHAPTER &

THE MODULE

This chapter presents the module developed in this
study.
The module developed in this study is Percent and

Ratio. 1t consists the following:

3

i. An overview includes, the direction on how to use

the module, the objectives which give the main goal of the

1]

module, its contents and the title page.

Z. A series of lessons, each containing specific
objectives, the input, practice tasks and the feedback to the
nractice tasks.

A pretest/posttest constructed and suited to achieve

the objectives of the module should be ftaken before and after

<t

R

m

going over the module to determine the extent of lesarning
=tudent has in the topics modularized, and to find out the
axtent to which the objectives of the module were attained.
The module contains the following lessons; Fercent,
Problems on Percent which was divided into three sub-topics
namely: Percent Problem of Type A, Percent Problem of Type B,
and Percent Problem of Type C: Computing Discount, Marked

Price and Sale Price, Borrowing and Lending Money, Ratio,

[t
o

Egqual Ratio or Proportion, and Problem Sclving in Egual

Ratio.

36



THE HMDODULE



B

THE MODULE

This module will show vou how Fercent and Ratio are
very usetful in many activities of man. Fercent and Hatio
can be expressed as fraction or decimals and are useful to

real life situations especially in activities which involve

m

percentages, interests. and taxes.

This module will also help vou understand better the
meaning, relevance, and applicability of the topics on
Fercent and Ratio even without the presence of a teacher.

This will help yvyou develop to be an independent learnsr by

i

developing vyour own potentials and improve vyour learning

iscovery and seif-realization at

capabilities through sslf-

.

[

your own rate. The lessons hersin will help vou develop the
=kill and processes needed in the application of the topics

o real 1ife problems. This is divided into % lessons,

iLesson 1 — Fercent

iesson 2 — Fercent Froblem of Type & (Finding the
Fercentags

lesson 3 — Percent Froblem of Type B {(Finding the

first factor or rate}
tesson & — Fercent Problem of Type C {(Finding the
second factor or base).

lLesson S — CDomputing Discount. Marked Price, and

iy

ales price.



tesson 1 — Hatio
i ssson 2 — Egual Ratio
lesson & — Froblem Solving in Equal Hatio

Each lesson has the following seguence of activities:
&. ODRJECTIVES
These are the specific obiectives of the
lesson
E. IMPUT
This contains the subiect matter for you to
isarn.
T FPRACTICE TAEBK
This presents a series of tasks based on

content of the input.

B. FEEDBACK
This contains the correct answers to  the
practice task.
HOW TO USE THIS MODULE
Here are the guides on how to use this module. Follow

the instructions carefully in order toc gain maximum benefit
from this module.

i, = This module is divided inta 2 lessons. Each
lesson is presented in a separates booklet.

L The learning objectives are found on the Tirst
page in each lesson, read them carefully.

Fe You must work through each lesson in the sequence



4. Hork as a2 messber of the group whenever possible.

When you cannot work in & group work on your own.

s Begin working on the next lesson in the moduls
only afier vou have completed the previous lesson in  order

that vou can work on it step by step, and vyou are confident
that you have achieved the objective of the lesson.
S Hhen you  have successTully complested 211 the

lessons in the moduls, answer the P

dons  the post test, comparese vour answer with the fssdback
providged. You must score V5% or better before procesding to

work any more module in this series. if vou score lsss than

70%. review this moduls and do the sxerciss again.

OBJECTIVES OF THE MODULE

i- Changs percent o decimal and or fraction.
2. Solve problems on percent
Sa Find the product or percentaoe {Typs &
Froblem
B. Find the first factors or rate {ivps B
Frobism
=, Find the second facior or base {iyps O
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Modules 1

Lesson 1

PERCERNT

RELATIONSHIP BETWEEN DECIMAL PERCENT AND FRACTION



Introduction

any number of sgual paris. such as fraciion or decimslis.

SBimple intersest. discounis. commissions and  faxss ars

GTter reading and studying this lesson, you should be

ableg to 2
is Defins percent.
2. Express fractions and decimals as percents
o Express percents as fractions and decimals
4. Display interest in changing percent to fractions



You have just learned two ways of eupressing
parts of a whole, decimals and fractions.
Fractions can be esxpressed as decimals and
decimals can be expressed as fractions as what ¥ ou
learned in the previous lesson. This knowiedge of
changing fractions to decimals and decimals to
fractions is wvery important in the next lesson
which you are going to have. So you need to

recall some points. Trvy to look back.




The fraction 174 can be changsd to decimal by dividing
i by its denominator 4 as iliustrated bslows:
2 - ) e 3 = - - 5 = - . = -
i78 = 1 = 4 = 0,25 gdividing 1 by & is liks this
G525
;" ______
4/ 1,00
2
Fi
=
o

=6 the fraction 1/4 can be written as decimal and is
sequal to .25 {twenty Tive hundresthsi. tivewise. decimzls
ran be changed to fractions by simply writing 1t as =2
fraction znd rename it in its simplest fterm.

For example, the decimal .23 can be changed to fraction
by writing it as = fraciion 257100 (ftwenty Tive hundreth!
znd rename it in simplest form by dividing both the
pumerator and denominator by their greatest commom facior
{BGOFY. Thus,

5 -~ 2D i
=23 = = 174 is the =implest form
pR 23 4

h

E5/140.



INFUT

PERCENT

Fercent means "out of a hundred®, by the hundred® or
*for every hundred®.
Fercent is ancther way of writing a fraction whose

denominator is 100. The percent sign (%} is used instead of
the denominator 100. Thus, 40 out of 100 is 407100 or 404
and Z0Y means 20 out of 100,

FPercents  arese also very similar to decimals, we simply
renlace the decimal point in the hundreths place by a
percent sign {(X}. The percent sign (£} indicate that the
number is a part of 104, Thus, .id4 ({(fourteen hundreths}
becomes 14%  {fourteesn percent). - Both sxpressions  mean
fourteen out of a hundred.

Because decimals, percent and fractions are simply
different ways of expressing the same values, vou can easily

change percents to decimals, decimals to percents, percent

to fractions, and fractions to percents.

CHANGING DECIMALS TO PERCENTS

To change decimals to percent, multiply by
100 or move the decimal point two places to  the
right and put the percent sign {¥}) at the end of

the last digit.

W wrm mm ms EmE me moem mw TR e
W wom WY M W M tm e B G e

Example i. Change .13 to percent



uwitiply by 100 or move  the decimsl

<15 x 100 = 15% I Multipliving by 100
< means moving the de—
I cimal point 2 places
i o the right

-i% = .1 G = I5¥% <€ The decimal point
o ibelongs here. It
iwas omitted

Examplie L Express .32 to percent
Multiply by 100 or move the decimal
point two places to ithe right. Then drog or
lgave the decimzl point.
SO2 0w 10 = E 0 oor 0E = .0 2.= F
\M
EY
10 infront of 2 has no |
ivaliue, drop or leave 1iti
add the percent sign {¥) Thus,
L2 = 1§A§ﬁ- 2% or 02 x 1003 = 2%
Exzmple 3. Changs .1Z5 to percent



|
i,
ek

God the pesrcent Sigh-
125 x 100 = 12.5%
or
L1253 = .1 2.5 = 12.8% € The ¥ takes the

AR iplace of hundreths

Exzmplie 4. Eupress B as percent
Multiply by 1006 or move thes decimal
point  as in the above sxample.
LB ox 100 =BG B
or
B = .8 g = BOo¥ <+« Compiste the Z decimzal
i iplaces or hundreths
iplace by adding § =aTier
i B.
Exzmple S Change -343 io percent
B4E x 100 = 54,38 or
343 = .53 4 E = B4.3%
A

CHANGING PERCENT TO DECIMAL

W o

s

hznos percent o descimal Wi TEYESTSE
s B x4

L]
I

the opsration of chs

{u
5
]
1
o
[T}
I,
W
|
s
]
]
foud
i
e
]
T
]

Divide by 100 or move the decimzl point two places

]
M e aman e seme B me S mem um

Wi W M EIM e W

to  the left =nd drop or remove the psrosnt sign

{¥12. i
Example L. Chanoes 153% fo decimzl

1. Divide by 100 or move the decimal point two niacses

to the i1=2¥%. {Teaks nofts %that the decimzl poin



E

replaced

is¥% F 108 = .15 or
i8% = 41, 5/% = .13 so 13% = .13 < Percent
iampis = Expresss 2% as decimal
i. Divide by 140 or move the decimzl point two places
to the isft.
2% 7/ 100 = 02 or

FPercent means

hundreths >

FE o= L02E = 02 =g, Z¥ o=

HEmsle = Expresse 1Z2.53% zs decim=l
1IZ.5% 7 100 = 135 or
éyébﬁﬁ = 125

wamplse £ Changes BOY fo decimal
BO% / 100 = B

xample 5. Change 32¥% to decimal
2% o= .2 = EFZ

s hundreths
mezans 2 2 decimszl

places.

&
..'-

W s et WO e MG mimr SIS meer M e G cem mon

2

H

To changs 2z fraction to 2 percent. change the |

H

fraction Tirst o its decimal eguivalsnt. Then
move the decimzl point fwo places $o the right and
i

add ths pesrcent sSighn. H
;

F=) changs g Fraction Io its decimsl

i

sguivalent. Divide the numerator by its deno— H
i

3

-




hanoe 378 to percent

1

58 to its dscim

(i)

he numerator by its denominator.

moving the decimal point ftwo places to the

s = 7 -— X %,
2.5% =0, =258 = &FZ.5%

M

I sguivaiesnt

[Ty
I::?

1
[in]
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wamplise 4. Change 2 ——— o percent
5.-_’;_
i
1. Change 2 ——— %o improper fraction by mull

o

the denominator 4 by the whole number 2 and

the pumerzior 1 2= illustrated below.

4 w 2 =8B+ 1 =%, use F as vour  numerato

m

znd cooy the denominator 4.

i g + 1 Z

= . i | R - P S
Do = = <

& 4 ¥ 4 4

fd

A Change 2.275 to percent by multiplying it by

=T
100 = 23253

1 — =2 x1=2+1=3/2

Jos

1.5 x i00 = i50% thus 1 ———= 130%

I

W e W aen BIE e e W

o

CHANGING PERCENTS TO FRACTION
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e
m

By he definition of percent, it

ol

fraction w®mith a denominztor of 100. S, wri

e

o
lu\'
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%
o
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il
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i
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|
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2% to

m

Exzmple

1w

106G,

means

—
%
=

ot

ot

i. Rrite F% o fracition whose desnominztor is 100G,
=
o R
100
& Aaname OO change 27100 o simplest fsrm by

dividing both the

their Oreatest Common Facioc

2 K Z i
—r= = SO,
SR 18] - = ol
Example Fs Express 15% as fraciioc

Rmint

100

Pl
#

Rename in simpisst

-

H

numerator and

i
£ S

{

{GCF

3
ia

RS

mEeEINS

whose denominator

dgenominzior

By

and denominator by their BEOF. BLCF is 3.
15 5 5 = i35 =
————————— = —— g, 15% = —— 5 ———
100G & 5 2 100 26
-
Example 3. Write S0% as fraction {means 30 out of 1007
i. Write as fraciiocn shose denominaitor is 100

52 & 54 i
——————————— = =ta i
gl = SO =
Exampls 4. Change 3% o fraciion

5 i
B B ———— = e
135 2

S
O¥H= ———
I
MBENS =



Examplis

B Express 754 as fraction
7EH = 25 3
7oL =
100 % 25 =
KEY POINTS
Fercent

is a fraction
are the key pointss

with denominator of

2
F
]

e

10,

as percent.

This is read

sixty hundreth

s
-
=

v 100

It

¥ Percent means hundreths, or per hundred.
2. you

can read a fraction wshose

rename it as s
&
six

s cdecimal.
hundireths

-,

—

I'na.l
u
Il

gl
100

If you can read a decimal; you can rename it as
fraction.

73
seventy—three —> .73 = —— <
hundreths 100
4. Since

— seventy—three
percent

hundreths
means hundreths,

o

can
-8

write
percent for a two place decimal.

You can renams
o7
¥

any fraction as & percent.
: I

27559 means o

5 F 2.00 A== 2

-

iz the =zame as

2.00

& fraction whose denominator is 100 can be writien
a
This is read:

sixty percent

denominator

a

Here

is

six hundreths

a8



hundreth
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vou write it as z decimal, then changs
decimal to percent by multipiyving
1.

With this knomledge voo lszarned this

can now write i
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Change the

2.1 .36 gd.} 03

by -4 2.1 4.3

c.} 1.23

Eupress the following percents as decimals
a.} 204 d.} 4&0%

ba.i 8% 2.1 &6.5%

c.} 15%

Express the following fractions as percents;
a.} 1i/95 d.} 578

b.} " 472 2.} 375

c.3 172

Change the following percents to fractions;

P FOx d.} 804

B.l F4 e.) 25%

c.} SOE

at the sguares in the figure on page 8% and

figure to answer the following:

i. How many small squares are thers in
Ssguare.

Zw How many squares are shaded with
lines?

Fim al What fractional part of the large

use the

the large

vaertical

square



iy

iz shaded with vertical lines?

What decimal part of the large sguare i=s

B.j
this-.

Cal What percent of the iarge sgquare is
this?

How many sSguares are shaded with horizontal

iines?

2.} W#What fractional part of the large square
is this?

t.} What decimal part of the large sguare is
this?

£.3 What percent is this?

How many Sguarss are cshaded with small dots?

What fractional part of the iarge square
is this?

What decimaltpart of the large sgquare 1is
this?

What percent is this?

|
N




COMCRATULATIONG! !!

Yo hiave just completed lgsson i of

moduls 1. =k for the answmer key Trom your
teachsr and Compare  yYoOur  2nNSuers with ths

solutions on the answer key. IT vou answered 73%
of the PRACTICE TASK correctly, then you have
achisved the objeciives: I¥ vou did not get
of  the PRACTICE 745K correcily, then you have fo

son 1 and do ths PRACTICE TaABK
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]
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M
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Percents as Decimals

fu
(1]

l'..-‘-t
1
11
o

T

(]

L
.:-1:-
w

fd

i

ford

]

TASK

"
W]

(g
]
i

or 172
or 475
zre shaded with

zre shaded wmith
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PERCENT PROBLEM OF TYPE A

Fercentsos?

"‘F :
e
s
il
Jods
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1]
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|
i
I
-
{1}

ORJECTIVE

i Identify and illustrats percent problesms of
tvps A-

2 Find the product when the factors are given.

Fa Splve peroent problisms of Type &.

enabie you to solve many different types of
problems which you are going to take up or study

in the next lessons. Study the following




INPUT
FERCENT PROBLEMS OF TYPE A

{Finding the FProduct or Percentages!}

There are three types of problem involving percent.
These are given in the following examples where ini

represents the missing number or the unknown.

Tvpe & 10% of Z0 =n Tvpe B n% of 250 = 3G
Type C 204 of n = 100
In these sxamples, three guantities are involved: two

factors and a product. The general format or formula that
you will be using here is:
Factory x Factorg = Froduct
or in the traditional method:
Rate = Base = Fercentage

Let’'s study them one by one carefully

Type A. 10 % of 30 = n
Where: 10% — is the first factor {(Fi) and represents

the rate. Fate i= the number of

e m me W e ms mem

percent.

20 — is the second factor (F3l and re—
presents the base. Base is a number of
which some percent is to be taken.

n — i= the product and represents the

percentage. FPercentage is the number

W o G m BITH WM BT merm M miem S A T M BN wies MmO e @ S0

Gl me @I MO PN SR MG BN mom e R e S

found by taking a certain percent of a
i number .




In this type of problem type &, since [ n ] is the
missing number or the unknown, it is very clear that it is a
praoduct. You can fTind the value of [n] by multiplying 104
and 30, hence the word "of * between 104 and 30 represents
the symbol for multiplication, “*w* {times}. So, change or
translate the problem intoc symbols ass

i0h xw 30 = n

Take note that 10% and 30 are unlike terms, the other
iz in terms of percent, while 30 is a whole number. You can
not multiply them immediately. First, vou have to change
10% into it°s decimal form before multiplying. So, fTrom

vour knowledge in changing percent to decimalj;

1i0% = 107100 = 10
210 % FO o= n
F.0 = n
n = 3, therefore 10% of 30 is 3
Example i. 2074 of &40 = n

a.} Write in symbols
204 » &0 = n
b.) Change Z0 % to decimal

20% = 200100 = 20

20 M &3 = n

et
i
o
bl

I

n

i? or 20% of &0 is 12

o
I



G

Example Z. Change 1.5% to decimal, that is 1.5% = .015
2013 ¢ 100 = n
i.5 =n
n = 1.3, therefore 1.5% of 100 is 1.5
Example Fa n = 1004 of P2O00
n = 1007 u P2000
Change 100% to decimal. that is, 1004 = 1
n = 1 x P2000
n = P2000, therefore 100% of P2000 is P2000.
Example 4. What is 5 %4 of P5007
Take note that the word *What® represents the

missing number; so this can be represented by "n". The
word "is® represents the equal =ign [=].
Write the problem in symbols as:

What is 3% of P300

n = 3% = P3O0

Solve: n = .05 x P3O0
n = P25.00
i
Example 5. i2 — of P1OO0 is how much?

o

The word "how much” represents the unknown or the
missing number. Represent this by "n¥. Thus
1

12 — of PLOOG = n

2

Take note again that in solving problems in percent
always change fractions to decimal before using any

operation . So, change the fraction 1/2 to its decimal



form before solving the sgquation asg
i/2 =1+ 2 = 404.5
Thus, 12.5 % x F1400 = n

Change 12.5% to decimal, that is 12.5% = .120

L1258 u PIOOO = n
P OIZ5.000 = n
n = P125
Exampls = Mother gaved.ﬂarin F250 for his allowance.

She told him to spend 40% of it for food. How much is
Mario going to spend for food?

in order to be able to solve the problem, it is
necessary that you know the steps on problem solving.
The suggested steps are the following:

i. Sead and analyze the problem by identifying
the given wvalues or data and the missing
value.

g Form the equation by looking for some
patterns or format and translate the phrases

of the problem into mathematical symbols and

sentences.
. Identify the operation to be used.
4. Znlve and check the result.

20 o solve the above problem, you must be able to
identify the given values. Remember that the wvaiues you

need in solving problems on percent are the following:

a.} first factor (Fq) or rate which is expressed in %.



e
& .

b.}  sescond facktor (F2} or base, this is the whole
guanitiity

.} proguct or percentage.

it is wvery imporiant that you can identify which of

hese valuss are given in the problem. shatever wvalus is

1

Wi

pets
m

not found or not given in the problem is the missing number.

In this particular problem the given valuss aTE

ey

the

o
-
Jets
1]
=]
i

A% ~— this is expressed in %, theretfore

r=t Ffacior or rate.

sy
fo
1

iz secong Tactor or base.

T
]
L
i
|
o
s
It
]

531-:
o

Notice that the missing number is the percentags oOv

is type & problem. So, to solive the

e
1]

product  since, &h

problem do it as followss

i

i

i Siven: 40% -~ Ist Tacior or rate

B

g7ad — Zngd factor or bDase

fapet

Missing valus: Product or Fercentage n
L.} Formula for Typs A problem
Factory # Factorz = Froduct
c.} Substituts the formula with the given waluss

A0

P2

L

o= i

=

o

=

4.3  Sclive the egusation by performing the indicated

ZE = on

e
«u

operation: = &3

o
o
k-
hoed
1]
vl

n = 100, is the amount to be spend for food.
To check the results or to find oput if yvour answer isS

h formula with the corresponding

‘:uin
]

correct, substituts



vaiues a5 in the Tollowming
F 2 F =n
7
0% w PES0 = 14D
":Z*
-4 w 254 = i1
Y,
R = I
Since the left and right sides of the egustion
sguzal or having the same valus, ithersfore wour answeer
correct.
Example 7. & boy spelled F0% of 530 words correciliy.
many words were correctly spelled.
Given: 0¥ - 1ist facior or rate {Fyi?
5¢ words -~ 2nd Tactor or base (Fo)
Missing Yalues: product or perceniage (0}
Formuias Factory = Factors = product
Substitute the formulz with the given wvaluss
oY« P33 = n
Solve the sguation by performing the indicated
operation:
LF0 0w 5G = on
42 = n
n = 45, words correctly spelled
Checks substitute the valus of n in the formulszs
Fq x Fo = @
DY, = SO = 45
« ¥ B0 = 45

ars

i

=
=

Hiow



Example B. The freshmsn team won BO¥ of the game in
ig=t intramurzl meet. I there wers 25 gamss. how
games did they win®
Given: BO¥ — ist factor or rate {(Fq}

25 — Znd facior or base {(F3i
Missing Yalue: product or percentage (nd
Formulas: Factor x Factor = produck
Bubstitute the formula with the given vzluss
0% » PSG = n
Solve the eguation by performing khe indicated
ocperation: B0 x 25 = n
2o.00 = n
n = 26, no. of gazmses the
Checks substitutes the valus of i in the fTormula
gy B Pm o= B
0% 9w SD o= 45
- P ¥ S0 = 45

togm won.



PRACTICE TASK

Do the Pracitice Tasks

fa

Find the valiues of n

;

fol
]

Lol

0% w2 &3 = n 4.

n = 20%

i = &0% of 80

b
I
e
I
A}
i
|
ooy
s
i
et

the zanswer to sach of the folliowing

15% of &0 is whazt number
100% of BR is how much

ot Z07

&
=
]
l;‘ln
Jod
mn
o

What is Z00¥ of 207

-
s

S0% of 4 is how much

gacrh of the following problsms compleisly,

giris were there in the class

In a2 test of BO items,

correctly. How many

=
e
s
l.‘c:
10
<
-
]
I
[w)
=0
a8
ﬂ"l"
o
M
':'l“
]
]
A

item

ig8 games =nd won I100E.

WO T

giris. How many

a studsnt answered 75

did he ansmer

Houw



COMCRADULATIONEG! 3!

lszsson 2. =k for the

You have

ansuwer

iust

ey

from

completed

¥our

teacher znd compare your answeers swith the soclutions

orr the answsr kEev.
PRACTICE Ta5K correctly,
the obiectives.

FHACTICE TASK correctly,

then you

I wvous answered 73%

hzve

IT wou did not get 73%

then vou have o

of the

zchisved
of

the

oo back

to lesson 2 and do the PRACTICE Ta&BE zgain.

e



A

Cs

FEEDBACK

TO PRACTICE TASK

Vziuvues of o
1.} n = i F.3 n = 4B 4,
2. n = 14 4.y n = 124
fnswmsr
i i3% 2 &0 = n Z. nn = D% x 20
15 ® &0 =0 n o= 05 K 20
Z? =n n o= 1
o= =
Z. 100% ¢ B2 = n 4, nn o= Z0O0OE xw 20
<1 ¥ B3 = n n = 2 B
8% = n n o= 44
no= B
Grswer to problem solving
1. Given: 5SO0% — I=t factory 46 - Zn
FMissing: Product in:
Formula for Type I problem
Factory x Factorp = Froduct
Substitute: 530% 9 x 46 = n
Solve: .30 = 45 = 0
ZEZ = n
n = 23, there wsrTsg
in the class
Z Siven: 5% — Ist factors; 80 items
Miszinog: Product {n?
Formulz for Type I problem

[ R
=y

]
1"l

£

[l
Lol

[l

ot
il

wh
W]

w!

2

'm

o]
Nl

&

T

3

s
A

F



Wi
i

By o o=
Subhstitute: 739 = BO = n

Splve: YT B S e 1)

n = &0, correct ansuwusars
Siven: 100% — Ist fTacitors
80 games — 2nd factor
Missing: Product {(n}
Formula for Tvpe I problsm

s xiERi =00

Substitute: Io0Y = 806 =n
Soplves i = B =n
n = B0, games mon oub



(]
e

Modul

Lesson &

PERCENT

PERCENT PROBLEM OF TYPE B



FPERCENT PROBLEMS OF TYPE B

OBJECTIVES

After reading and studving this lesson vou should
bs shie to :
i Identify and illustrate percent roblem of
tvops B,
Zi Find the guotient when the product and one of
the factors is given.
S Bolve problems of Typs H.

e first factor [F:3 or B

t=}

g
1
|
Tl
foad
1]
i
1
=
1]
oty
1=
foat
it
u

)
L
L
=
o
=
i
T

This

on perosnt

tims

em on nerceEnt

L
rniu

sach




101

PERCENT PROEBLEM OF TYPE B
{Finding the First Factor (Fj) or Rate}

Tvpe B

where: n% — is the first facior or rate
250 — is the second factor or base
5¢ — is the product or percentags
From the oeneral format, Factorg ® Factoros = Product or
from the traditional, HRzte x Base = Percentage, yOuL Can See

that the missing number is the first factor or rate.
Reformat the formula in such a way that the unknosn 1is o0
ons  side of the Equaiiﬁy sign L£=3, preferably on the ieft
=ide, and the given values on the other side [rightl of the

f=31 sign. So your formula for Type B problem is:

First Factor {(Fp) product : second Factor (F2) or

1 F+ Fg

Ist factor or n%

Where: Fy

£ = product
Fo = 2Znd factor
or Raite = Fercentage %-Base
R = P=E

robelm do it this ways



n%
Example L.
n#
nxi
Example Z.
n#%
Example Z.
n¥xt
Example 4.

X

“

Lo

250 = 504

n% = 53 /F 250 (divide}

nx = .2 {change 0.2 to percent by
multiplving by 100} |

n =  £.2 x 1040

n = P0O%, =o 204 of 200 = 30

n% of 100 = 10C

F 100 = 10

100 = 16

n% = 10 F 100 —>» divide

n = 0.1 {change ¢.1 to percent by
multiplying by 100}

3} = $.1 x 100

n = 10%. so 10% of 100 = 10

&3 = n% of 240 (change to general form}

240 = &0

n#%t = &0 / 240 (divide & change to percent)

n = 0.23 x 100

3] = 254

What percent

symbol]

50

2

L]

I 4

.8

what

SO0

of 50 is Z0

percent of 3007

change to



Edample

FRR

n% = 123 / 500

n% = 0.235
n = 0.25 x 100
n = 2Z5%
2. 2& is what percent of 487
b = ni ¥ 48 n = .73 » 100
nE = 346 / 48 n = 73 %
ni = 0.75

Example &. John took a 50-item test in Fathematics I. He

got 45 correct answers. What percent of the test did
John answered correctly?

fAgain,. to soclve the problem vou have to go through
the suggested steps in problem solving as in  the
previous lessons. You have to identifty the given
values and the missing value. Remember again that the
values you need in solwving problem are the Tollowing:

Tirst Tactor {F{} or rate which is

Hal
expressed in #%.

b.} second factor (Fz) or base, this is the
whole guantity.

€.} product or percentage

In this particular problem the given values are:s

items test — Znd factor or base

il
-

L=

15 correct answer — product or percentage

Motice that the number in percent is not found in the

given values of the problem, therefore this is the missing
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Given: FZ5 - product or percentage
P230.00 - second factor or base
Missing: Tirst factor or rate (%}
Formula of Type B Problem
n% = product / second factor
Substitute the formula with the given values:
nEi = P25 /7 P250

nEg = 0.1 x 100

hs}
i
]

% 10%Z, therefore, 25 is 10% of F250



FRACTICE TASK

Do the Following Exercises

f.

Find the wvalue of n

1. nd « 80 = 20 4. ni of 40 = B
2. 75 = n% of 100 5. 7 = n% of 35
F. 3 = n#i of DO
Find the answer to sach of the following:

&0 is what percent of 30607 H. What percent of 3 is 37
What percent of 200 is L0727 7. Z is what percent of 3&
& is what percent of 247 8. 1& is what percent of &4
is is what percent of 167 Y. 100 is what percent of :
25 is what percent of 1257 id. 48 is what percent of 1i:

Solve pach of the following problems completely:

4 In a class of 44 students 22 are bovs. What
percent of the class is made up of bovs?

2. On a rainvy day only 27 pupils out of 43 were
present. What percent of the class was present?

Fw The San Juan’s monthly income is P4000. They
pay PBOO for rent. ®hat percent of their
income is used Tor rent?

4. A newspaper boy had 80 Sunday papers to sell.
He sold &8. What percent of his Sunday

papers did he sell?



LT

B A=k To
ZNSEHeTS Wi
75% of th
the obisct

correctliy,

CONGRATULATIONS! ! You have just completed lesson
r the answer key Trom your teacher and Compars your
th the solution on the answer key. If vou answered
= PRACTICE TASK correctly, then vou have achieved
ivs. If wvou did not get 79% of the PRACTICE TaSE

then vou have to go back to lesson 3 and do the

PRACTICE TASK again.
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n% = 25 % 125 n% = 4875 12
n = 0.2 x 100 n = 4 x 100
o= 20% i o= J00%
Ca Froblem Solving
1. Siwvens
44 students — Znd factor or bass
22 students — product or percentage

Missings: ist Factor or Rate (n?
Formula: n¥% = product /7 Znd fackor
Solution: Bubstitute the given values
n% = 22/44 n = 8.5 x 140

nE = G.5 1 o0%

Therefare 50% of the class is made up of

Boys
Z. Given: 45 students — Znd factor or base
£27 students — product or percentage

FMissing: Ist Factor or Rate (n)

n% = 27745

n¥% = .4

n = G.d x 100

n = &0% of the class was present
Fm Siven: P400O0G - Znd Tactor or bass

PBO0  ~ product or percentage

Missing: Ist Factor or Rate (n}



£

Formulaz: n¥ = product / Z2nd factor

:itute the given valuss

n¥% = 0.2 x 100

n
T
]
)
bl
"
g
fa
I
o]
o
uc|

n% = 3.2 n = 20%
TherefTore Z20% of the San Juan’'s Fonthly
income is used for rent.

Siven: 80 — Znd factor or bhase

&8 — product or percentage

Missing: Ist Factor or Rate (n}

Formuiz: ¥ = product / 2nd facior

Solution: Substitute the given values

n% = P&B/S PBG

n¥ = 0.85
n = 0.85 x 100
n = 85%

Therefore the nswspapsr boy had sold BS54

of his Sunday paper

110



Moduls 1

Leps=on 4

PERCENT

PERCENT PROBLEMS OF TYPE €

{Finding the Second Factor ar Bass}



PERCENT PROBLEMS OF TYPE C

{Finding the second Factor {(Fz) or Base:

OBJECTIVES:

After reading and studying this lesson vou should

be zhie tos

i Identify and illustrate percent problems of
Tvpe C.

= Fingd the guotient when the product and one of
the factors is given.

e Soive problems of Type C.

In the previous lessons you have zlready

learnsd the first two types of problem on percent,
finding the groduct or percentages and finding the
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= iz Z0% of his monthly salsey? How  much
Iy szlary?

@ —product or percentags
Z0H Ist fTaczar

facitor in?

Tvpe © problem

= product ¥ ist factor

n o= PF&0 2 20% {change Z0% to decimsal

that is Z20% = .20

P&g + .2

PEQG, Harry's HMonthly

& tsacher found out  that 80% of the
class owned dogs. How many studenis were in

) =
= product ¥ isi Tac

— ] -
n = 32 ¢ .BO
= TT & o0
o Lo S = - -
= 4, thers sre 40 siudents in  the



m

mmaie =1 Morma ws2nts  to save 0% of  her monthly
ziipwsncs. How much is  her monthiy a2ilocwancse L7
she saves P &0 =2 monih?
Sivens 20 —product or percentags
Z0% — izt facior
Migsing: Znd facior ind
Formulsz for Tyvpe C problem
n = product ® ist factor
Substitute: n = P&0 2 30U
n o= PAO % .30
n = PZ0O0, the monthly =2ilomancs of
Morma is PZ0O
ampis = { a=t school year 5% of section Dahlis
passed Math 1. If there were E2 passers how  many
students wmers in the class?
Sivens 38 —product or percentags
5% — Ist fTactor
Missing: 2Znd factor (N}
Formula for Type $ problem @ i = product < ist factor
Substitute: n = 38 ¥ 93%
n =38 %" .95
. = &0, there were 40 students in section Dahlia.




PRACTICEE TASK

Do the FPractice Task

. Find the valus of n-
1« 8 = 30% ¥ n 4. 7o = Z58E of n
Za iIZL ¥ n = & = FO0L of n = F
& 40% of nn = 30
b, Find ths answer to sach of the following:
i. Z5E of what numbsyr is 157 H. F0 ois BOE of what numsbsr?
2. Z0% of what numbsr is 37 7. 2Z53% of what number is 247
Z. 3 is SEL of what number? 8. &0% of what number is 157
4, 24 iz 40% of what number Z. 12 is 735% of what number?
5. 50% of what numbesr is 1007 ic. 10% of what numbsyr is 87
£. EBgolve sach of the following problems completely
i. Fatrick was given & 10% increase in his salary
if¥ his increase is PIo0, What was his previous salary?
Za Iin the slection for class president, 24 students

he class voited Tor

=it
sl
e, 1
n
i
wly
i

casted wvortes FTor Susan. I¥f

Susan, how many sStudents were in the class?
3 x 8 family spends Z0% of their income for clothing.

if they spend F3I0G0 for clothing, how much is their income?



I¥ you are through, ask for the answer key
vour teacher and compare your work with that of
EnsueT Keyv.

You must see to it that your answers arg the
=ame as those in the FEEDBACK TO PRACTICE TABE.
If vyou have znswered 73% of the PRACTICE TABE
correctly, then you have achieved the objectives.
I¥ wou did noy get 73% of the PRACTICE TABE
correctly, then you must go back to lesson 4 and
do the PRACTICE TASK =gain.

COMGRATIHATIONS! ! ! You have Jjust completed

lesson & of module 1
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FEEDBACK T8 PRASCTICE TASK

i- o= i& . = 75 Z.n o= i4

Sar e, - 5 : L
5% v o= 1S e = 5G% of
- T e s = s = e

n o= 15 T 2Z8% S0% of o o= 20

n = 15 &+ .25 no= =

b
I
|‘:’]'t.
&
i

2o P = - -3 e T
¥ nn = O Fw = ¥ onn o= 24

-
o= 5 7 Z20% no= 28

e = & B ) L
o= 5 o9 JZ3 n o= ZL£ 2 F5
e = s
n = 25 o= T4
= % > - — ~
¥ x o= = 2. ¥ o= i5
- T & =3 w  BEES £ oshEs
T = & =y 2 fe 0 = 1o T &%
L e = & ;
= 2 T 45 o= 15 = .&D
o -~ PO
o= A0 1= 23
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1%

Formulaz n = product L ist facior
Substitute: n = PIO0 + 10%
Splve: n = PiO0 ¥ .10
nn = Pi0O03, the previous salary ©
PO,
Given = 24 students — product or perCent
Missing: Znd factor in} Type C problem

Formulia: n = product * ist factor
Substitute: n = 24 + 40%
Solve: n = 24 ¥ .40

n = &0, there wers &0 students i
Siwven = — Izt fzcior P3I00 — product

Sglve: n = P300 ¢ .20
n = PiS00, the incoms of the fam

wnfy
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PERCENT

COMPUTING DISCOUNT, MARKED FPRICE

AMD SALE FPRICE

Li



COMPUTING THE DISCOUNT, SALE PRICE

AND MARKED FPRICE

OBJECTIVES:
after reading and studying this lesson vou  should

be able to.

1« Solve discount when marked price and rate of

discount are given.

Calrulate the rate of discount.

frl

Find the sale price or net price.

]

M

Find the marked price.

@ Have positive attitudes in solving problems

LA

involving discount, sale price and marked

price in real life situstions.



he previons lssson, you have learned  the

i

in
types of percent problems. ¥You must alwavs

that vou can

[*H
m

remembeyr that what is imporitant
identify what term is missing in the problem,. is
it the product  or a factor? It is also wvery
necesary to go  through the wvarious steps  in
sxlving problem such as; identify the given data
and the missing wvalue, form the equation or
formula, identify the operation to be used and
solve the problem. WMith these knowledge vou can

now solve various types of word problems. You're

now ready  fo procesd to the next lssson. E000




INPUT

COMPUTING THE DISCOUMT, SALE PRICE

AND MARKED FPRICE

in =some stores or in UDepariment Sitores and in Bargain
Sales gor during Fisstas, Christmas Salss,. and Summer salss,

¥iou Ccan sss thesse signsg

FIOE discount®

BEO0U OFT on a2l items’

13 rrEmes

Z5% reduction sale on =211 items

e
(=]

2
:“:E
.
fet
mn
r
]
&

nt on 211 plastic products®

*Hriginal price FPEOG, now only P20

Thess signs refer to bargsin sales in some stores o
promote  their products. Most psopls, especially msothers
tske advantage of this ocppurtunity to save by buying goods

at bargsin prices. Hith thess announcemsnis, you =will  be

comparing the prices of ths items from ons store to another

trving to find out which is the better buy,. how much is the
discount, what percent is the discount. how much ars  you
going to pay the store if vou will buy the discounted items,

o b2 able to do this, yvou have to  study

This is usually the tag price of ths



z 8

articie. This iz also callisd the List Price.
Discount — refers to the reduction in prices.

Discnunt rate — refers to the discount stated in

o

e — is the price of an article after the

it

Sale Fr

T

discount has besen deducted.

in order to solve probimes involving discount. marked

grice. =ales price and rate of discount vou have ito  study

them one at a time.

Computing the Discount

Key Points:
: [ To find the discount {0} when the marked price (FIP) and
the rate of discount {r%} ars given, multiply the

marked price by the rate of discount. Thes formula iss

D =FF = r%
where: D = ampunt of discount or discount
M= Farked price
ri= discount rats
2= To find discount (D)} when the given are the #Marked

rice (FP} and the Sals Price (5P}, subtract sale price

from the marked price. The formula is:

where:s 0 = amount of discount or discount
M= Marked price

8F = Bale price



Exampis 1. Find the discount (D} of a hat marked P30

and

numbsr 1. because;

such

ne

ﬁ-

¥You must remember that to be able to solve
problem, you nesd to go through the steps in  problem

n  this

ol

solving as  you did in the previous lesson.
particular problem the given data are as follows:
Given:

P30 — FF or marked price
\ 5% — r% or rate of discount

he problem is to find the discount or (D}

P

ven values are the

E
e

From the given data, the g

A Eo

g

o =olve the problem you need to uss  formulas

is where the given data are found.

i
Imln

Formulas D = FF 2 ¥

Substitute the formula with the given data:s
D = P30 x 3%
Solwve: 0 = P3G xn 03

0D = F Z2.530 — discount of thes hat.

oz

You can check vour answer by substituting the formula



PZ2.80C = FZ.30
Since both sides of the scuation [=1 are FZ.50 or
both sides arse sgual. then vour answer {FPZ2-50} is
correct.
Examplie 2. & pair of shoss marked P120 was sold at  FEG.
How much was ths discount?
Biven: FiZ%3 — marked Frice; PBO — =sales price
Fimds: discount {I}

Since the given data ares the MP and 8F., vou
nesd to use Tormula numbesr 2. becauss it is  whars
the given dats sre found.

Formula: D = MPF — SF
Substitute: o = FPLZ0 — FBOG
Solves G = PL20 — FPBO
D= PE&0. 00 — discount of the shoess
Check: o= MF — GF
":T!
FER = P20 — FEOo
FEG ; FiZa — FBEO
#
F4an = P40
Example 3. & dozen noitebook is marked P&G. Find  the
discount if a discount rate of 20 4L is given-
Eiven:s P& — marked Frice; 204 — discount rats
Fipds discpunt (D}

Formula:s



Substitute: D = PSSO x 204
Splve: D = P&D x 204
0D = F&0 » .2
D = PiZ.00 — discount YTor
Checik: D = FP x r4
Z
FIiZ = PHD x  20%4
F
FiZ = F&O0 n .20
4
PiZ = FiZ
Example 4. A T— shirt is marked FBOG.

discount if it was sold

at P&O7

e

s AR

a dozen notebooks.

How much

Given:

Find:

FBO

Formulas

Substitute:

Solve:

Check:

Example 3.
amount

Given:

of

is

— marked Frices P& — zmales price
discount (D}
D = #MF — BF
D = FBO - PLU
= PBO - P&O
= pPP3.00 — discount of the T-shirt
D = MF — 5F
7 /
P20 = PB2 — F&O 2o = P20
7
P20 = Fae  — P&O
4 pair of socks is marked P4, Find

discount if a 10% discount rate is given.

40 — marked Price

discount rate

1OE

the

the



Find: discount

(D}

Formula: D = MFP = %

Substitute: D = F40

Solves D o= P40 x 104
D =PFP40 » .1

D =HMP »x r4

2

P4 = P40 H
?

P4 = P40 =
¥4

F4 = P4

sock.

1A



Do the

.

Fractice
Find ©
1. ®F

5

2. WF

g

I. HF

g

Enlve

Lit

Eni

I

o]

Task:

e amoun

& noteh

price is

& pair o

the

WE

mark

PRACTICES TASK

t of discounts:
4. HF = FPI50
5F = PZELS
5. MF = Fi140
SP = Piid
discount of the followinag:
arked (MF} F300 and ¥ is 15%-
ook if marked price is F70  and sale
Fol.
iT FF iz PSSO and v % is 10%E.
watch if marked price i= PS030 and
rate is Z0%.
¥ shoes if FMP is F45 and SF is F38-.
following problems completely [
a the suggested steps in problem
2 discount of a polo—shirt marked
h a 25% discount.
h was the discount of an item marked
its discount rate is 10%.
ed price of a pair of pants is P450.
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FEEDBACK TO

2. D = P30
. D = F34.

kg
A

FiF x ri

I
(]
it
it
I

st

45.00
5
F7o

F50

P72  — FBG
20,00

PRACTICES

TASK

= P
= F

Solve
i

Lo

L

n
o,
=

L%

il
ot
L=
I

1,

ZOE
: = FMF x A

PAO0 w (20
FAG0 » 20

FE00

]

i3%%

Substitute:

i

]

FEO0

o
o




Lol

=
Z =

Fipmd: D

Formulas

&
il
I

Finmd: D
Formulas o =
Suhstitutes:

o=

Solves:

s
1l
1
i
)

O ox

ir = P&
Solve:s
D = F&

= 0

[L

Fin
Formula:s
oD = MF -
Substitute:
o = P450
Solve:
D =
0 =

.

HF

Given:

5P

Find: D

iy

=
]

— PXEO

- B0



COMPUTING

percent

T

are given. pMNMotics

given. Finm

Ul

ot

Wil

THE DISCOUNT RATE OR

Il
T
m
“i

of  the marked price

it
i
il
]
|
&
|
r.'u

M = mark

an umbrella marked

the rate of discount?

et

Figld — marked price

g - sale price {5F)

=

rate of discount {ri:}

out if all the nesded valuss

it

hat HFF

ot

—
=

[ ¥

eguation by using the formulia
data.

Dz

MFE — BF
Fioo — P3O
P20, discount for the

=z
i
im

)
[}
"
“
23
]

ate of discount

o

aatt

= given but

iy

the valus of

based

ubstituting the Tormulacs

2T

Tormuls
{discount}

solving




-
il
il
o]
",
o
T
o
P\l
1l
()

n
Pl
24
oot
L]
il

rE o= P20 J FPi4o r = 201
riE o= 0.2
Exampie 2a & dozen rulsr i=s marked F3E5. Find the
of discount if a discount of P7.00 was given to
customer -
Biven: P35S — marked price {(FF}; P 7 — D {discoun
Find: discount rate {ri}
Formula: 4 = 0 /7 HF
Find out if all the nesded values in the To
ars given. Since all the nseded valuss in the o
are given, substitute the formula with the given
Solve now for ri by substituting the formula:s
v = DAFF
vE = F 7 4 PER
rE o= 0.2
i o= 0.2 x 100
- = TZ0% rate of discount for a dozen ruler.
Exampls e & bar of socap is marked F2Z0. I it wmas

-

for FiS. #hat was the rate of discount givens

Given: F2G — marksd price (MP}

“t

Fig — sale price {(EF}
Finmds discount rats {ri}
Formulas rE =0 F FF

If you will compare the given data with

hat discount (D3 is

N

formula, vyou will notice

t}



givern. o, sSolve Tor the value of - first before
sniving for ri by wsing the formula, D = FFE-EF bassd
on the given data.

Enlve for D: o = @FP — BF

oy
iy o=

P20O — Fi8

D = P2, amount of discount of the bar of socapg.
Solve now for ri by substituting the formulas
i = DAMF
FE o= FE S OPZEo
FE o= 3.1
rE o= .1 0w 1040
v = 10% dizscount rate Tor the bar of socap.
£, & school bag is marked P00, it was sold wiih
a P53 discount. Hhzt is the discount rate given’?

Siven:

Solve now
rE o=
rE o=

FZ00

ri =0 5 OFF

for r% by substituting the formulas

b/ FE rE = G.25 w io0é

Fol J FZEOo r = 25% discount rate
.25 of the s=chool bag.
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PRACTICE TABK

task:
the discount rate.
ME = FE4.50 4. ME = PE4.00
o = 0 = FE.40
MP = P2EE.00 b MR = P&O.00
SF = PL7.&0 0D = P7F.Z20
FMFEF = P1ET.540 SF = PiZ5.55
for the discount rate of the folliowing:
f& pair of shoes marked F7S with FPLL.ZES5
discount.
& blouse marked FIlZ0 and sold for FF&.
& tov boat marked FBO with FiPZ discount.
£ computer tape marked P0G and sold  for
Fi20.
& pair of siippers marked PSS with PP.70
discount.
the following probisms completelv:
Find thes disocunt rate of & product with a
marksd price of P25 and a discount of FP&.50.
What rate of discount was given o the buver

af a product with 3 marked price of FP3G.00
and a discount of Fio.00.
Find the discount raie of 3 product marked

FEZZ0.00 and was sold st FPisD.040.
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Formulas

Feedback to Practice Task
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v = E0E o
R o= Z0E 4,
. o -

EBiven: P73 — HF
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Formulas: r&

0o = PZO0
0D = PBG

Suhstitution

% = P80
rE o= 3.4
0.4

rhE =

v = 40%

is

15 » 100
=

fz=

P e
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COMPUTING THE SALE PRICE

Where: 5F — =sale price
M — marked price

D — discount

Example 1. Find the sale price of a bicycle marked FPBOG
with a 3I0%E discount.
Bivens FEOO — marked price (MP}

i}

re& given. HMotice that the wvalue of B in the formula

is not given. First find the wvalus of D by using the

formuls, D = MF x r%4 based on the given data before
solving for the sale price {(SF}
Solve for D: D= FMF » ri O = PBOD w30
D o= PBOD » 30X D = FZ4C, ampunt of
discount
Mow solive Tor 5F: - Substitute: BF = MF-D
85F = FF — D
SEnlilve: EF = P5&0, sale price of the bicyvocle.
Exampie 2. Find the sale price of a2 book marked FL50
with & 15% discount.
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Finpds: 5F Formulas SF = MF — D

D= #F » r4i 0 = Pi50 » .15
O = Fi50 » 15% 0 o= FEZ.50
Solive Tor 5F: EF = ®F — §
SF = pPioh — PRE.SO 5S¢ = PiZ7.50 sale price
Example 3. & radio marked PZEZ0O0 was sold with a 30%

ind the sale price.

Given = Fo2O0 —  {MPY 30Y — discount rate {rEl
Find: &F Formula: &BF = MF — B
Snive: Find Tor D
D = FF » i 0D o= P20O0 x (30
0D = F200 x 30E 0D = F&O.00
Find &F: SF = HMF - D
SF = PZRO0 — FAO SF = Piaa sale price
Exampie 4. i polo marksed P1B0 was sold with P45
discount. Find the sale price.
Given = Foign — {(MEG A5 — discount {1}
Find: 5P Formula: SF = MFP o
Substituts:s Soive:
SF = FPiBO — P45 SF = Pi13E5. Sale price of
the polo
Example Tw During 2 sale, a calculator originally marked
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FA00  was sold with FLOD di
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PRACTICE TASK

Find the Bzle Frice.
1. M = P7E 4. M = P3RS
o= FiZ rE o= Z24E
Za M = PiE0 5. MP = P25
i o= 15X o = P75
Z. MEF = F535
= FPi3
Snlive for the Sale Frice of the followings
Hns & toy gun F1i5 with PZ5 discount.
2« 8 bracelist marked F330 with 30% discount.
Se & kev chain marked F3& with FiZ discount.
4. & wmall clock marked FE73 with Z50% discount.
=1 4 tray marked P138 with P18 discount.
Smilve the following problems complstely:
i. Peter wants to buy a belt marked PZ50 with
discrpunt. Find the sale price of the bslt
Zw & hook marked PE25 was bought at P45

REGULAR PRICE

£ 90.22
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FEEDBACK TO PRACTICE TASK
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D. COMPUTING THE MARKED PRICE

To find the marked price {(FF} when ths Szais

I
onfy

price and the rate discount are given, divide

the salis price by the differsnce of IG0E
{constantd and the given discount rats. The

= constant

o
o
1l
8]

iiscount rate given in the problem

Exampie i. Find the marked prics of a radio that izs sold

Siven: FE50 — sale price (5P
20E — discount rate {74

Sale price {5F)
FiF =
100 — rE

ubnstituts the formulas with the given values:




0

Solve the equation by subtracting first 100% —2¢

MP = P3530 / BOZ (Change to decimal}
MF = Z30/.80 MPF = P4Z7.50, marked price

Example 2. #hat is the marked price of a hat sold at P3G

with 25% discount at bargain sale?

Siven: Eolve:
F30 — sale price (5P} MFE = P30 7 75%
234 - discount rate (r%} P = 30 7 .75
Find: marked Price (HF} FP = P40, marked price
Formulacs of the hat.
5F
P =—————————

Example 3. Find the marked price of a dictionary sold for

F743 at 30% discount.
Givens Solve:
F70 — sale price {5F) MPF = F7F0 7 7O%
I0EL — discount rate {(r#: ME = 70 F .70
Find: Marked Frice (P} MP = Pi00, marked price
Formula:s of the dictionary
S
FE =

T
I

Joe
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Fs



Example 4.

during a sale. Bdhat was
Givens:
PEZOD — sales price {(BF)
S0% — discount rate {r

Finds:

Formula:s

marked Frice (FF)

& ralulator was sold at

its

P20 gt 50E discount

marked price?

PR 8 &

MP = 200 / .50
MF = F400, marked price

calculator.

5F
MPE =
i00 — %
FEO0
ME =
100% — S0%
Example 5. & pair of shoes was sold at PL5S0 after a 254
discount. dWhat was its marked price?
Given: Solve:
Fisd — sale price (BF) M = FZE50 /5 F5E
25% — discount rate {ri} MF = 153 /5 .75
Find: marked FPrice (MF} ME = PZ00, marked price

Formula:s

SP
MP =
100 - rZ
P30
MP = -

of the pair of

shoes.
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FRACTICE TASK

d the marked price.

P90 - SP 4. P4z - 5P
i10% - r% I0% — ri
F2E — SF 5. F90 — SP
8% - r% 0% — r%
Fi7.&40 — SF

iZ% - r%

Solve for the marked price of the following:

bl foste
a

|

5y
"

L
"

& soft drink sold at P&.00 with 4% discount rate.

mn

& ballpen sold at F3.00 a2t 20% discount.
& magazine scld at PL2.00 at 4% discount.
& pocket book scld at P24 at 25% discount.

&n sarving seold at FP1Z.80 at 8% discount.

Solve the Tollowing problems completeliv:

T
i}
L =

-l

8 woman’'s hat was sold for P25.530 at 154 discount.

Find its marked price.

()
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1
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e
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g
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n &ir pot in a depariment store for

only FP2ZB0 becuase she was given a 20X discount.

Myrna bought a blouse for PBC at 200 discount.

el

What was its marked price?



I¥ vou are through, ask fTor the answer key
from vour iteachsr and compare your answers  with
the solutions on the answer key. You must see to
it that vour answers are the same as those in  the

fesdback to practice itask.
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#

i. WP = Fi
Z. WP = PZ

Given: P&.0O0

4%

Find: ®F

Splve: MR =
P =
HE =
Given: Fo.00
Z0E —

Formula: MFP

Substitute:#

SEplve: #F =
ME =
FE =

()

iven:

Find: BMF
Formulaz: MP

Substitute:M

FEEDBACK TO

L

s

= 5P § 100%-
F=P5S 100520
Fo /7 BOZL

5

F=F13.80 710

PRACTICE TASK

i

Find:
Formula: MF=

Subtitute:

Solve: FF = P12 /7 Z5%
ME = P12 /.96
MPE = 12.50
4. Eiven: P24 — 5P
Z5%- r%

Find: HFP

Formula:z: FF=

% Subtitute: M= 2471

FoX

1)

"y

Solve: FMFPF = FZ4

MF = P24 7.73
MF = P3Z2.00

[
A1
]

SPA100%—r 4%

IGOE-25%



frek

l"‘.]

3

T
I
N
[
L
L]

e
Lt
{]
I
I
I
ot
A1l
&

I8 — r% 0L - r¥%

"n
M
3
2.
=
i

Find: MP

Formula: MF = 8F /7 100% — r% Formula: FPE = SE/LO00%7 — 5

Subhstitute: Subtitute:

MP = FZ3.50 F100% — 15% ME = PO/ 100% — 20%

HMF = PZ5.5075 B3% Solve: MP = FPBO /7 BOX

Lf1
3
fet
",
i}
[T

ME = FZE5.30 /.85 M = PBO /.80

¥
iy
!
™
%
o
=
il
1l
=3
s
D]
D]

1
N
i
ent!
[
0y
T
o
B
forwed
<
f
=
g
I
b
&
::‘x
i
P
P

SGiven:s

[
o
|
.-lil
3
7
|
-
b
i
b
it

T

i
Y
el
]
o

ind: MP FiF =

L
E
S
ot
]
Py
|
-
it

Formulas MFE =

Bubstitute: MF = F&ALO0YL — 4%

Y



Fodule 1

fesson &

PERCENT

BORROWING AND LENDING MONEY



BORROWING AND LENDING MONEY

Objectives:

o
£

ffter reading and studying this lesson vyou should

be able to:

1. Compute for interest when principal, rate of
interest and time are given.

Z . Calculate the rate of interest when principal,
interest and time are given.

3. Compute for principal when rate of interest, time
and amount of interest are given.

4. Solve word prablems involving borrowing and

lending money.

In the previocus lesson on problem on percent,
you have Ilearned that percent problems can be
z=olved by using the fnfmula;

ist factor » Znd factor = product or

Hate x BRase = Fercentage

The lesson mentioned above is  very much
related to the present lesson because both lessons
use the same processes in order to solve problems.

Try to study each example carefully. GDOD LUCK!!!




INPUT
BORROWING AND LENDING HONEY

éarrnming and lending money involves interest.
Interest is zlways sxpressed 2= a percent and unless 1t is
otherwise stated, the rate is an annuz:l rate. Iin other
words, intersst is computed per year. Thus the term a2t 8%
interest means that for every P100 borrowed, vou will pay
FE.00 interest for every year in the bank. I% is different
when ons borrows at the "5-46%" condition that prevails in our
communitiss., In this condition, money is lent for a very
grief periocd like one wesk or one month, and for every PS
bporrowed, the amount paid back is PS. So that if FL,0006 is
borrowed., PI1,200 is paid back. IT the term is one month,
then the rate of interest paid was actuaslly Z240%. In

computing intersst a2lways take note of the following key

points:
ia write interest rate {ry as z decimzl
R wirite time (£} in wyvears

pzme thse formulas

i

Interest = Principal % ARate % Tims or
I = Pxruxt
Where:
Interest (I} -3> the amount paid Tor the use

of monsy (P}
Principal (P} —~>» the amounit borrowed {(PI1002

Rate ({(r} - the percent of interast



ina

being charged {8%}.
Time (L1} —* the number of years for which
the monsy will be borrowed
{1 vearl.
Take note that “per annum {(p.a.}” and “"annually® both
means for every ong year.
There are itwo types of interest, (a) simple and (b}
compound. (&) Simple interest is the interest paid on the
principal only.

ook at these Table

Frincipal Rate Time Interest
a&.3 FL00 Fh p-2a. i vear 7 T
b.}) Fi0o Ph p-a. 2 years Fig
.3 FLOO L p.a. I vears F27
gd.) FLOOD Fih p.3. 4 vears P34

Motice that the interest increases if the rate and the
principal remain the same while the time in vears
incresses.

With the steps ussed in scolving problem let us solve
the following.

Example 1. Find the interest if F200 for 1 year at 3%

DEr annum.

a.}) Write ths given data and the unknown.
Siven: P20 — principal (P)

i year — time (T}



5% - rate (r}
b.} Find the Interest or formula
I=PFPxr =zt
.} Substitute the formula with the given data
I = P200 2 5% x 1

d.} Solve:

I = P200 « 9% » 1
I = Fi0.00, interest for one year
Example 2. How much interest would bes paid on P130 in

years if the interest rate is &%.

Given: Substitute:
F 150G — principal (P} I = P130 » &% » 2
2 yvears — time {t) Solve:
&% — interest rate {(r} I = P150 x .0&6 x 2
Find: Interest I = % x 2
Formula: I =F »x r x t I = Fig.00 interest for 2

Example =. Find the interest of P300 loan at 7.5%

annum for 1 yvear.

Given: Substitute:
P 300 — principal (P) I = PEOO x 7.59% = 2
i years — tims (t) Solve:
7.5% — interest rate (r} I = P300 x.073 x 2
Find: Interest I = F22.50 interest for
Formula: I =P 2 r 2 t one Year.
Example 4. How much interest would be paid on P30C in

years at & 1/2% interest rate?

189

YIS

per

i 3irzs2



Given: Substitute:
F 500 — principal {F} I = FPoDO v & 1724 2 1 172
1 1/2 years — time (13} Solve:

& 1/72%— interest rate {r} I = P3O0 %.060 x 1.3

Find: Interest I = P32.50 »¢ 1.0
Formula: I = F « r x t I = P48.75 interest for 1.5 yrs
Example 3. fLuis borrowed P1lO0O0 at 10Y interest per annum

in a bank. How much interest will he pay the bank

after F years?

Giwven: Substitute:
F 1000 — principal (F) I = P10O00 x 10X » 3
Z years — time (i} Solve:
i0% — interest rate (r) I = Pi000 x .1 x 3
Find: Interest I = 100 » 3
Formula: I = F # r x & I = PEO0 interest for 3 yrs

Sometimes money is borrowed for periods of less than a
vear — that is for 2 months, 3 months, 4 months and so on.
Te Find the interest for such iIoans, vyou need to determine
the fractional part of the year for which the money is
porrowsd . When the time of a locan is expressed in months,
the "t in the formula becomes a fraction — the fractional

part of twelve months represented. Thus,

= months becomes 3712 or 174 & months becomes &712 or 172

4 months becomss 4712 or 173 2 months becomes /12 or 3/4



Exampie &. Richie borrowmsed P330 at &% interest per annum

for & months. How much interest will she pay?

Given: Substitute:
7 300 — principal (P} I = F3O0 » 10¥ u &/712
& months — tTime (%3 Solves
i0% — interest rate (v} I = FDOO x .10 = .35
Find: Intersst I =P53 2 .5
Formula: I = P « r u £ I = P25 interest for 3 months.
Example 7. Wendy deposited PZOQ in a2 bank at 8% interest

per annum. Find the interest she will receive from ths

bank atter 3 months.

Giwven: Substitute:
B 200 - principal (Pl I = P200 x BY x Z712
E months — time (%3 Solve:s
g% — interest rate (v} I = P20O0 = 0B = .25
Finds Intersest I = Pis x .25
Formulas I = F 2 r 2 © I = P4 interest Wendy will

TECEivVE.
Exzample 2. Find the interest of P&O0 deposit at 4 1727

interest per annum for ¥ months.

Givens Bubstitutes
P ADD — principal (Pl I = Po0OD x 4 1725 » TA1Z
g months — time (%} Solve:
4 1FiP% — intsrest rate {r} I = P&OG x .45 x .70

Fing: Interest I = B27 v .72



e
L&

Formula: I = P ¥ r ¥ 5

COMPDOUND INTEREST:

Compound interest is the interesst paid on the principal
pilus  (+} the unpaid interest. It is the interest computed
not only on the original principal but zlso on  interest
earned in succeeding periods.

Examplie i. What is ths ﬁnial amount dus afier thres
yvears for 100 borrowed at 10¥%  interest per  annum,
compoundsd annuallyT
Siven: PIOG — principal (P} 3 vears — time (&}

10% — rate (rj

Find: Totzl amount due after 3 years

To bes able to find the total amount due after

thres years, first solve for the interest for the first

ike

st

vear, amgd add the principal. 5o, it will look
thisgs
{13 Principal x rate x time = interest for the
first year
interest Tor the first yvear + Principal =
Gmount due after the Tirst vear.
after soclving the amount due after the first year,
solve alsc  the amount dus zfier thes second year and
third vyear in the sams manner as you solve Tor Ihe
first year. It will loock like thisg

{2y Amount due z2fter the ist vear ¥ rate % time =

wi
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(4]

PLOG

P&OO

PL120

F720

F720

Fig4

20% w1 = Interest for the Znd vear

=20 x 1 Pii,interest for the Znd wveszr

P&OG = P720, amount duese after the 2Znd vesar

20 x 1 = Intervest for the 3rd vear
20 w1 = Pifdd,interest for the 3rd vear

B720 = FB&4A, amount due afiter I vears.
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PRACTICE TASK

Find the interest on each loan. {Intersst rate

annuziliyi.

i. Principal: P3O0 3. Principal: P10OC
Bazte: 1325 Batez: 1Z%
Time: Z wesars Time: T months

2. Principal: P20C 4., Principal: FP8G
HRate: &% Rate: B%

Time: 1 wyears Time: & months

5. FPrincipal: P400

Rate: 3 1/732% Time: 3 y¥ears
Find the interest earned on each deposit. {Interest

anmually}

i. Principzi: P1000 . Principal: PZE300
Rzte: 9% Rate: 7 1/72%
Time: 5 ¥ears Time: & months

Z. Principal: PBOO 4, Principal: P3E0O0O0
Rate: 10.5% Rate: 10%

Time: Z years Time: 2 172 yesars

5. Principal: P700

Ratez 7 1524 Time: 1B months
Splve the following problem completely.
1a Fin& the interest of F300 borrowed a2t 9 1724
=

annum Tor £ yeEars.

Za #ir. Lopez deposited P60O0 in the bani. Find

-
.,
b

o

per

the
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=4

9 1/25%— v I = P300 » 9 1/72% » 2
Z wears — I = PEOO x 095 » 2
Find: Interest I =P 57
Formulizs [ = P =2 v x £
2. BGiven: P &00 — F Substitute:
g% = P 1 = PAHOO w B = 3
5 vears — © I = P&O0D x OB u 3
Find: Interest I =F 48 ¥ 3
Formula: I =P v r ® % I = PZ40
3. Given: P 350 - P Cubstitutes
g i/2% — r : I = B350 w 8 172% ¢ 3
= vears — % I = P80 x .DB3 x 3
Find: Interest T = PR2.79 ¥ 3
Formulia: I = P x 7 =8 % 1 = PBE?.25
a4, Biven: P 2000 — F Substitutes:
i5% — I = P2OOO » 15% = 1 172
i 1/2 years — % I = P2O00 o 15 x 1 172
Find: Interesi I = P3E0G ¢ 1.3
Formulaz [ = P x r x £ I = FP430
5. Given: PFI1O00 — P Substitute:
12% — 2.3 I = PIGO0O = 12% = 1
2 years — % ' I = PIo00 = .12 x 1

Find: amount due afiter 2 yrs. I FiZ20 + PI0OOC =P1120
Formulz: I = P =1 % % B,y PLi20 % .12 2 1 = 1
Fi34.40 + P1120 = P1,254.40

3

amount due aftier Z yrs.



COMPUTING THE PRINCIPAL
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wh

the  interest rat
formula is:
Frincipal =
ar
is i. Find the
at 3% psr annum 1
Siven: Z y=ar -—
FOO — int
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=

£i
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f rate x times
I Ff 7 2 t
gal if the 2
5% — rate
F o= 15 r =
54 o2 2 F o=
<05 x 2 F o=
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i0% — rats
iz F o= If ¢y =
e -
10 = 1
=38 x i
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Mrs.

an amount borvowsd a3t 7 O1/3% per znnum for 1

Mirands paid the bank

&2

P75

vear. Howm

much money did Frs. Miranda borrowed from the bank?
Sivens i vear — Lime 7 OIF2E — rate
P73 — interest
Find: Principal Formula: P = I/ r % %
Substitutes B =P7D /7 152% = 1
P = P73 / 073 u 1
P = P7F53 /7.075
P = P1,000, ampunt borrowed by Mrs.
Miranda Trom the bank
Exampis 4. Find the principal if the interest for 3 vears
=t 5% is P3ZE.S4.
Given: 3 vears— time 5% — rzais
FEZ2.30 — interest
Find: Principsal Formula: P = If r x %
Eubatitute: F = PFRZ.53 F 3% = 3
P = PSZ2.20 7 .05 = 3
F o= PEZ.50 F.15
F = FE3G, principal
Examole 2. How moech  was the principal i the interest
for 3 months at 20¥% per annum is PI47
Biven: 3 months — time 20% — rais
Fig — intersst
Finds: Principsl Formulz: F = I v = t
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Pi / 204
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P200,
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PRACTICE T4aBK

Find the principal in each of the followming:

%= Interest PZl.&0 & Interest: FF0
Bate = 12% Fate = 5%
Time: Z yesars Time: 3 years

La interest P&.00 F e interest: P75
Rate : BR Rate : 10%
Time: & months Timez 1 172 wvezars

Fa Interest: PG00 2. interest: PIGO
Rate : 7 1/72% Hate : Z0¥
Time: 1 wears Time: 1 wvears

4. Interest: P47.30 D Interest P30
Rate = 9 1/732% Hate =z 10%
fime: 1 wyesars Time: 1 wears

5. Interest: PE0H.00 i, Intersesiz F2R00
Rate : 4% Rate = 10%
Time: T months Time: 1 years

Soive the following problems completely:

i. Find the amount borrowsd if FZ00 interest
per annum for 3 y2ars wWas paid.

2. How much is= the principal if the interest
vears at 5% is PBOY

& Mr. Alcobsr paid an interest  of 24
interest for 3 years for an amount Dorrowe

How much monsy did Fr. icobsr

s
praye

at

g in =

borromsd



from ths bank?

4. fnoslica received F300 as an interesst of her money
deposited in a bank fTor 3 years which gives 10%
intsrest  pEr annum. How much monsy had she
deposited in the bank.

I¥ vou are through, ask for the answer key
from your teacher and compare your answers with the
soiutions on the answer key. You must sse o it
that wour answers are the same as  thoss in the
fesdback to practice task.
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5. Pls s
4% w P12
o E, 00
P = ———————

Problem Solving

put}
n
“
Pl
ot
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|
bole
s
L
m
=1
it
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et

i. ©Give

Find: Principal

Formui=s

Find: Principal

Formulss

T. Biven: P3IZ4 - intersst

i2% — rate
% years — time

Find: Frincipal

F

178

200
R
.04 % 5
p = 200/ 0.2

Substitute:

R

"
1
i
S



Formutls

I P o= 2285 .34
P = ————-
™ ®x% F = T30
4. Biven: PERD — interesi Substitute:
F00
10% - rate B meseesm—ose

Z years — time

Z00
Find: Principsl = =
L1080 0w =
Formulsas
i F = 00/ 0.3
F = ——m————
T =t P o= &, 000




COMPUTING THE INTEREST RATE (r)
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&8

Find: Interest rate Solves
P40
Formulas = ——————x 100
PoO0
Interest
o= » 100 o= 0.08 2100
principal x time
r = B%
Example 3. Find the interest rate if the interest on
P30 loan for 1 1/2 vears is P735.
Given: P3O0 — F Substitute:
75— 1 P75
r = ¥ 100
1 172 yrs. — & Fooo w 1 172
Find: Intersst rate Solve:
P75
Formulas = x 100
D00 x 1.5
Interest
o= ¥ 100 o= 0.1 x 100
principal x time
r o= 10%
Example 4. Find the interest rate if the interest paid on

F750 loan for 1 year is FP48.75.

F750 — P

Given:
P4B.75 — I

1 yrs. — ¢
Find: Interest rate

Formulas

Interest

x 100
principal x time

Subs

Solv

-
i

titute:
P48.75
———————— ¥ 160G
P730 x 1
es
F48.75
—————— ® 100
P7350
0.060 x 100

&.0% or & 1/72%



PRACTICE TASK

Find the interest rate on sach of the following:

i. Principal: PF350 &. Principal: PLGOO
Interest: P45.30 interest: FZ3
Time: 2 wvsars Time: & months

2. Principal: P&0C 7. PFrincipals P3I00
Intsrest: P70 interest: Fal
Timé; = ¥ears Time: 12 months

Z. Principal: PZ00 B. Frincipal: F400
Interest: P43 Interest: P2G
Time: & months Time:z: 1 wears

4. Principaiz: BF730 F., Principzal: F&O0
Interest: PZ0 Interest: F72
Time: 1 172 yrs. Time: Z wears

5. Principal: P3O0 i, Principal: PI300
Iinterest: F&2Z.30 Interest: PZES0
Time: 1 years Time: 1 wvears

Soive the following problems completelys

1 Find the iﬂtereai rate it the intersst paid
Fiz0G loan for 2 years is Pléd.

Ew What is the interest rate due Tor PEEo0 i
interest is P3253 for 1 year?

= Find the interest rats given on F1500 deposit

i
d
A

on

hank if P&7S interest was paid to  the deposited
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B

R

Q.08 x 100
8%

I
S
F&Z2.50
PS00 x 1
F&EZ.00

Substitu
R =

100G

s
F

w3

1G.

140

il

i

P72
——————— £
BLO0 x 2

B 72
——————— S
P 200

G.058 x 100
&%

I

FI500

0,17

i7%

@ 105

18

150

100

100

I

s
]
ety

eyt

M

100
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D. COMPUTING THE TIME (%3}
Time is the number of vears for which
money will be borrowsd. To Tind the fTime
orincipal, interest, and rate are given, oi

the interest by the product of the principzal
interest rate {(decimal form). The Tormula iss
Interest I
Time = = —————
PFrincipal x time P = r
Example i Find the number of years ths amount
FEGD was borrowsd which earned an intsrest of
at 1Z% per annum.
Given: PEO: — principal Substitute:
P12
Fig2Z2 - interest A = s
PBGO « 1Z2¥
iZ¥% — rate
PIT2
Find: time N —
PR x 12
Formula:
I t = PIGE 7 PF5
i B e
Foxor t = 2 wezars
Exzmple 2. Find the fime fTor FE30 fo  incur
intsrest 2zt z rate of 5% per annum.
Biven: P200 — principal Substitute:
P45
PAR - interest s
PZO0 x5SR
3% — rate
P45
Find: time R R S
PZO0 x .05

when

vigde

and

oT

bR ]

Piv

I,

Pa5



Formils:

B £ = P23 J PiO
t = e
P o w t = 4.5 wsars or
4 172 wears
Example 5. For how many years doss P&0O0 was borrowed which
incured PIOB at &% rates per annum.
Given: P&OO — principal Substituts:
Fio8

PigR — interest £ = ———————

5% — rate

Fi0E
Find: time £ oz ————— e ———
P&HEOG x .05
Formulas
I £ = PIo8 5 P35
P = ——————

5 wears

5
w
-

e

i



ERRTS

PRACTICE TASK

Find the time in each of the following:

1. Principal: P3O0 H. Principal: P300O
Interest: P42 Iinterest: P130
Rate: 74 Rate: 204

2. Principal: P300D 7. Frincipal: Pio0O0
Interest: FP&O Interest: P10OO
Rate: 1Z% Rate: 10%

Z. FPrincipal: FP300 8. Principal: F&00
Intersst: P45 Interest: P72
Rate: 7 1724 Rate: &4

4. Frincipal: PBOO Y. Principal: P2Z000
Interest: F7&6 Interest: P3O0
Hate: 4% Rate: 1i3%

9. Principal: PZ00 10. Frincipal: P300

Interest: P30

Rate: 3%

Interest: P&0

Rate: 8%

Solve the folliowing problems completely:

1. How
sarned

pEr annum’?

I

- Finmd

long does PBOO was deposited in a bank

an interest of FiBO at 15%

the time for PLOOD deposit which

which

intarest rate

earned an

interest of F2460 at a rate of 13X per annum.

How many vears

i

of P70 which incurred an interest of F125 at i

annual rate?

did Mrs.

Baliboa borrowsd the amount

=



I¥ wvou are through, ask for the answer

key

from vyour tsacher and compare vour answers with

the solutions on the answer kev. You must ses

£

it that vour answers aregs the same as those in

feedhack to practice task.

to

the
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Modules Z

lesson 1

RATIO

RATIO



RATIO

Objectives:
after reading and studyingg this lesson you should be
sble to:
1. Identity ihe relationship of two guantitiss uwusing
ratio.
P Eupress relations of two guantities wsing ratio.
Za Solve word problems in ratio.

In the previous lesson of this module, you
have learned that percent can be expressed as
fractions and as decimal. While fractionsz and
decimals can  also bhe supressed as  percent. The
present lesson is about the third form of rational
numbsr. The ratic. This lesson would be very e3sy
i¥ wou had mastered the lesson mentioned above.

Study these carefully
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INPUT

RATIO

One of the fundamenial skills of the market place is

£

the sbility %o compare, and the simplest mathematical

instrument for comparison is "ratio”.

Batio is the relationship bestweesn fTwo
numbers or quantities. It states a compari —
zson of fwo groups. Lt consists of  number
pairs znd describes the relation between the

tuin numbers.

i

e
ol
m
ot
]
)

-atic calculations, two terms are known. The
coion {8 is the symbol used to indicate 2 relation between

terEes. For sxampls, the ratio of B8 to Z is written as the

b,

ratioc sxpression B:2. 8See figure below:

a Ratio

colon

|

First term e second term

The ratio of red balls to green balls is "three is to

seven®. This means, for every three red balls there are
seven gresn bDallis. We writey Z:7 read as “three is to
zeven®. 1f we changs the position of the numbers to  (F:3}
the meaning wmould also be changed. Therefore in ratio

expressions order is important.



Suppose we compare the glements of fwo groups, ISay
group & and B. If group & has one member and B hazs three,
then we say "the ratio of the members aof &8 to the members of

xu

E is 1 is o & or =5

et us study the following sxamples carefully:

B Expressing relations wusing ratio:
i. Ths ratio of 20 boys to 25 girls in a
class of 45 studsnis is "20 is o 23" or
20275,
2. The ratioc of 5 vellow roses to B pink

roses is "5 is to BT or 5:B.

of i8 bzlis to 4 holes is  "1B

L
o
i
4
W
wir
(=N
|

i= (o 4" or 18:4.
4. The ratio of 74 seats to 30 passengers is "24

is to 30" or 24:30.

Bis The ratio of 18 apples to 12 children is "18
i= to 12" or 1B:1Z.
B. Expressing ratios in fractional form:
& ratio can be supressed as a frackion where the first
term i= the numsrator and the second term is the

denominator, (but not 21l fractions are ratiod.

Examples 1. The Ratio, 20 is to 25 = 20:23 = 20729
&z in fractions, ratio can also be expressed  in
simpisst form. So, to Tind the equivalent ratioc of
20:25 or 20/25 is to reduce it to iowest fterm by

dividing both numerator and denominator by their



Greatest Common Factor or GCF, as yvou did in fractions.

Thus,
20 20 7 5 4 3 is the BCF
—— B et = == gor 425 of 20 and 25
25 25 /5 5
io /7 5 2
Example 2. 10 iz fto 15 = 10 : 15 = = or 2:3
i /7 5 =

Example Z. 1 is o 4 = 1::4 = 174 (174 is alreaﬁ? in its
simplest form}
L. Expressing ratios as decimzls or as a quotient:s
To Tind the ratioc of two terms, divide the first term

by the second term.

8 ratio wherse the first term is smaller than the second
term is similar to a proper fraction, the answer is less

than i, resuliing in a decimal hundreth or a2 fraction.

Eusmple 1. 1 is to 23 1:2 = 172 = .5
0.5
2 7 1.0
fo 1.0
__;___

Example 2. 3= is to 53 3:5 = /3 = 0.6

/ -0
G G.4
Example 3. 2 is to S3; 2:5 = 2/5 = 4.4 5 75 2.0
£ 2.0



s
=4
B

& ratio where the first fterm is greater than the second
term is= similar to zan improper Traction. The answer is

gither & whole number or 2 mixed number.

Example 1. 5 is to 43 S5:4 = 5374 = 1 174 i i74
4 /5
S04
__Z--_
Example 2. 3 is to 13 371 = 3
Examples 3. 8 is o 33 BeE = B/ = 2 273

D. Expressing ratio as percent:
Ratic mavbes sxpresssd as pesrcent, as you did in  frac—

tion and percents.

Example 1. 1 is to 23 1:2 = 1/72 = 0.3 x 100 = 350%
Example 2. 3 3 = Z -5 = 0.6 x100 = &0%
Example 3. 2:5 = 2 — 3 = 0.4 » 100 = 40%

tlzuzlly =& ratioc is zn a2bstract number, that is, it

ns no wunit of measurement. But if the number

(=5

conta
compared have units of measurement, *they must be ex—
ressed in the same unit.

Example: ®hat is the ratioc of 1 centimeter to 1 metre?

Centimetre and metre are different units of measure, in
order to express this in the same unit of measure we have to
changs msirs to centrimeirs. Zince thers are 100
centrimetre in 1 meire, therefore, ratic of 1 centimetre to

i metre i

]
w

1: 100 centimetre {as sxpressed in centimetrel

o
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17100 = 1 metre {(as sxpressed in metirel
Exzmple i. The ratic of 1 hour to 15 min. {change
hour to minutess.
Mote: Always express  the ratio in their
simplest Torm.
1 hour = &0 mins
thersfore &0 mins. is to 13 mins., or 40:15 or 4:1.
Example 2. The ratio of 4 hours to 2 days.
Z days = 48 hours
herefore 4 hours is to 48 hours or 4:48 or 1:12.
Example 3. The ratio of & seconds to i min.
i min = &0 ssconds
Therefore & secs is to &0 seconds or &:60 or 1:10.

L |

Examplie 4. The ratio of 2 years to & months.

=
=

= Z4 months

n
|

YEET

Therefore 24 months is to & months or 24:46 or 4:1.

Therefore, ratio is the mathematical method of making =a
comparison between two terms, and it can only be made of
pumbers  with CommoDn MEasSurss.

The ratio of two numbers, a2 is to b {(written a:bl,
means that for svery number {a} in the first group, there is
a2 corresponding number (b} in the second group. Let us ftry

to study carefully the following examples of word problems

Example 1. in =z class of 48 students, there are 25 girls
k4



boyvs

What is the ratio of (2} girls to boys?T (b) boys to
giris? {c) girls to class?
Givens 48 — number of students in the class
25 — number of girls in the class
Froblem: Hatio ofj
2.} girls to boys C.) pirlis to class
b.} bovs to girls

F

To sol

-

M

thes problem vou need fto find the number of

by substracting the number of girls (23}, from the

number of students in the class {(4B}. Thus,

48 — students in the class
— 25 — number of girls in the class
Z2Z — number of boys in the class

Soives =2.) Tmatio of girls to boyvs ise

“J

fud
A
[~

572

2]

= : 25 or

]

to 233

B.} ra%tioc of bovs to girls iss

bl
th
bd

or 23725

T e
P

]

2% is o 253
c.3 ratio of girls to class is

25 is to 4By 25:48 or 25748

Exampls i Mrs. Alonzo is a2 dressmaker. she has  with

her S meters white cloth and 8 meters blus cloth.
Express the ratio of the white cloth to the blue cloth
inn decimzal form.

Given: 5 mseter white cloth; 8 meiter blue cloth

Problem: ratic of white cloth to blue cloth in decimzal

form .



Soplution:

159

ratio of whits cloth o blues cloth is

5:8 or 578 = G.4625 3 the ratio is $G.625
8 /5.000
4 8
__;;__
i
~;;__
40
__;__

Example E. Martin's monthly salary is P1lO00, while his
fzther's salary is FPI1500. What iz  the ratio of
Martin’'s salary to his father’'s salary?

Given: PIGGC — Martin's salary
Pi500 — father's salary
Propbism: Haiio of ‘ﬁartin's salary to his father's

s=alary.

Splution: PI1O00G @z PI300O or P1O0O0 / Pi500 (reduce to
lowest tsrml-
P10O0O0 T 500 2
PiS00 -+ 500 T =
Thus, 2:3 is the ratio of Martin's salary to that
of his father's szalary.
Example 4. In a party, the ratio of men to women is 4 is
to 5. Express this is percent.
Siven: £ is %o 3 — ratio of men to women

Problems

express 4 is to 5 as percent



B0

Sclution: 4:5 or 45 = S.8 = 0.8 « 100 = g%, percent
——————— form of 4:5.

xample 2 Ramon s money is 253% as much as his sister’s

e 3

Express in ratio. #ho has more money, Ramon or his sister?

25 25 + 25 1
5% = ————— or =
100 100 & 25 g

The ratio of Ramon s money to his sister’s money is 1
is to 4 or 1:4. Therefore. Hamon's sister has more moOney.
The ratio 1 is to 4 mseans that for every Pl.0O of Ramon, his
sister has F4.00.

Examole 4. & recipe calls for 4 cups of flour and 1 cup  of
SUGAT. What is the ratio of sugar o flour? What is
the ratio of filour o sugar?

Biven: &4 cups floury 1 Cup sugar

Problem: 2.} ratio of sugar to flour

B.} ratioc of flour fo sugar

Solution: =z.3) 1i:4 B.3 £:z1
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PRACTICE TASK

il

he rezliaztions of the following as ratios

Z boys o 15 girls

fde
[

[rrs
[

2. 4 marbles to 4 children

Z. thres cskes to six persons

£. 2 cups of sugar to & cups flour
J. 5 bBzllons to every child.

Complets the %able below. No 1 is done for yvou

Hatio Fraction Decimal Fercent

% 2:5 2735 O.4 A%
2. 4:3

Z. 1:=4

4. 36

3. Z:=4
Write thes foliowing in thesir simplest form:

i. asi 4. 4 cm. 0 1 m

2. Fe 300 5. 2 davs o 12 hrs.
Fa 16 sec. to 1 min

Solvse the following problems completely.
i. There sre 15 boys fTor svery 20 girls. Write the

ratio of the number of boyvs to the number of girls

-d

. What ra2tic compares the shaded portion to  the

whole circle?



wmater.

Express

this

in decimal form.

to 53 glasses of

juice

o

water?



COMBRATILATIONS 'Y You have Jjust completed
iesson 1 of module 2. Ask fTor the answer key Trom
your Eteacher and'cnmpare vour answers with the
snlution on the answer key. If vou answered 73%

of Eh fractics task correctly, then wvou have

i

achieved the objectives. I you did not get 73%
of the PRACTICE TaSkK correctly, then you have to

go  back %o lesson 1 of module 2 and do the FRAC—

TICE TABE aogain.

2035
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RATIO

EQuUAL RATIO
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INFUY i

EGHIAL RATIO

& proporbion is an sxpression of squality Detween
ratios. in sguzl ratiocs or proporviion. fwo ratios
invoived. For gxamoles, the ratioc sxpressicons 1:2 = 24
zn sxpression of sgqual ratiocs. The rakic to the left of
egual sign {1:2} is the first ratioc, and the ratic o
rigih of the sgual sign {3:4) is the sscond ratioc. E
rztioc has 2 first and second Term.

L

st
8a

=z &
Fir=t t=rm -] !é:cnnﬂ term

first term

In sgual ratios. € numbsrs ars involved, namely ths

Means and Extrems
Extremses
E = = = 3 ] &

Means

T

a2
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1] i W i

i
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Module 2

Lesson 3

RATIO

PROBLEM SOLVING IN EQUAL RATIO
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M ERUAL RATIOS

Obhjectives:

2

fafter reading and studying this lssson you should

be =abie to:
i. Express reiatisﬁa of guantitiss =233  esgual
ratios or proporiions.
pre Snive word oroblems applving equal ratios.
5 - Show orderliness of sSclution in probles

solving.

Mow  that you  ars able o solvs Tor

missing term in an egual ratioc or proportian, Yol

zrs well eqguippsd o solye HOTEY przciicsl
oroblems. The opresent lesscon 18 200Ul
application of egual ratic in real i =itua—

o S ~ . Py - o s 2
Siudy the s ampies i

carefully to ssg b rat BETE




FROBLEM SOLVING IN EQUAL RATIODS

Gppiication aof e=sgual ratios  or proportions ars
presented as problems that gives a statemsent of certain

conditions and an indication of the required answer. in ail

nroportion problems, three ~f the four numbers,. which become

probien. Gemember +that 2 ratio is & comparison  of tc
numbers and a proportion is the equality of two ratios, and

a ratio can only be made of numbers wiih Ccommon MEAsUres.
Eaqual ratios or proporition are sither direct oy

Direct Proportion

8 direct proportion is & statement of sguality betwesn

in a direct proportion, the second term of the sscond

Following the steps in problem snlving ilst us  ftry Io
=olve the following problems on direct proporiiohn.
Example L. The pilot of an airplans notes  that he n#as
fipwn &0 miles in 1% minutes. How long wiil it taks
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remember that the key

2

festt

o detsrminse the paralils

Given: The problem esxpresses two closely
similar., or parallsl situstionss
&3 miles in 15 min and
140 miles in n minutes
Form ths sguation: This can be writisn in =
oroporiion,
&0 miles is to 140 miliss az 10 mins is io
mins.
&0 =z 140 = 1% 2 n
&0 miles i% mins
140 miles i, nomins
Take nots, that term of the same unii ars on
side of the eguation {=!. This should alwmavs
the format:
less miles lss=s minuiss
higher miles B higher minuises
Solve the sgusiion:
Find n by cross multipiicastion
& i3 Check:
1440 B n 50 0w o= 140 » L
A3 xw nn = 140 x 15 &0 x 35 = 140
&0 i S0 = ZIo0SL0 Zi0 = Zi40
It will takes 35 minutes to Tly 140 miles.
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T oar i 5
2 K D= 3 0H Lo

ZnfE = FBO 7 2

Inverse Proportion

&n inverse proportion is  the opposite of direct
proportion. an  increases in one guantity resulis in &

¥}

proportional decrease in the other related guantity-

In an inverse proportion, the first term of the second
ratio is the @mean of a proporiion. To snlve for the

unknown number of an inverse proporition, find the missing

{102 = 5. This sresulis in 10 2 2 = 1 :5 which is a false

fomid

proportion becsuse the ratios are oot egua

To make it = true inverse proporiion, the second ratio
is inverted to get 10:2 = S:i. The number of rotations of

the pulley is inversely proportional to  the diameter of
the pulley. Let us study carsefully the =xample below:
Examplies I¥ B men can finish building a wall in & days, how
many men are needed to finish the same work in 4 dav’?
Siven: B men & davs
flways remember that each ratio must have the

numbers representing common uniits of measure, and



makes the

second ratic.

& davys g men &

& davs N nomen i & B ]

Since this is an inverss ratio;
sscond ratic.  Thus,

& = & Ly
iy 4 i fi 1 4 i g
Soiution: Find the valus of n b

means and the sxtremss or by oros
Thus,

4 xn = & ¥ B

40 48

_;__ - _;__

n = 1Z m=n

unknown number the ssecond ftersm i

inver
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& baseball plaver hit 8§ home runs

at bat. How many home runs can bs sxpected
it on 400 times at bhat?

COMGROTIE SHTIONG: £ ¥ou have just complsitsd
Issson 3 of modules 2. =k for the answer key from
your teacher and compares your  answsr o with  the
sglution on the answer kev. It vou answered 7F5%
of the PFPRACTICE TABY correctly. then vou  have
achisved the ohisctives of the lesson. If you didg
not get 754 of the PRACTICE TASE correctly, then

¥

you have to go back to lesson Z of module Z and do

i

e PRACTIC

ITl
e
e
iy
=
h
1K1
u
ot
)




il

= ;
Soiut

Il
o
i
a

I
i
P

R
]
fead
=
[

Given:

I
x|
£
i
s

L
[l
[y
i
I«-P

Given

Lfl
ul
et
i
I'"I"

[ot e

frds
an

fets

Inde

FEEDRACK TO PRACTICE TASK

s
]
fromd
frait
|
: |
“
i
b
1
L
I
k)
g
r+
aE
o
|
. |
m
-
W
ol
[w}
b3

£

£

Il
L
Jonte
w

I
frate
¥
ndy
e
n

M
]
|
A
L
-
b
L
]
td
m
-
|
fate
g

L
(]
i
i
frate
[uute
o
3]
I
L
I
[
14
i
w

= L1 PR R P T
On F34A0 = 1IBFE5.60

fod
m
1

|

I
X
)
u}
5
un
!
#
Jt
[
i
m

|
)
v':’i
i

it
|
|
|
|

¥ Z2 = %% u 7 i o= ZZ0.5 miles
= AR17Z2
= F2Z2 = n
= —;——
0 = 11 u 2 n o= B8 Ti.
£ =

s

miles ——> 10 min.; ni——> 45 mins.

,
1]
|

Il
¥
e,
.Ij:;
fpate
L




el

e

]
e

T
™
e

o,
B

[k

NYeErsese

I

"
) o

“
Pl

)
]

e

s 4

]

o
it

uee]

D]

.
fa

o

o

w

m

b,
i

Ll
b

|
|
|
|
|

i}

.
SR



EBIEBL I0GRAFHY

fal
]
Y]



BIBLIOGRAPHY

A. BOOKS

Aquino, Gaudencio V. Essentials of Research and Thesis Writing. Quezon City,

Philippines: Alexander-Phoenix Publishing House, Inc., 1972.

Ashlock, R.; Hatfield, M.; Hausher, H.; Stoeckinger, J. General Mathematics.

Merril Publishing Co. Columbus, Ohio, 1987.

Butler, Charles and Wren Lynwood. The Teaching of Secondary School

Mathematics. McGraw-Hill Book Company, 1965.

Ebel, R. L. Measuring Educational Achievement. New Jersey: Practice Hall Inc.,

1965.

Heath, R. W. Basic Statistical Methods. New York: Harper and Row, 1984.

Hughes, John. Programmed Instruction for Schools and Industry. Chicago:

Science Research Association., 1962.

Johnson, Donation A. and Gerald Resing. Guidelines for Teaching Mathematics.

California: Wordsworth Publishing Co. Inc., 1967.

Lardizabal, Amparo S. et al. Principles and Methods of Teaching. (2nd Edition).

Quezon City: Alemars-Phoenix Publishing House, Inc.



Risk, T. M. Principles and Practices of Teaching in Secondary Schools. New York:

American Book Co., 1947.

Sevilla, C. ; Ochane,; Punsalan, T.; Regala, B.; Uriate, G. An Introduction to

Research Methods. Rex Printing Co. Inc. Quezon City, 1988.

Staff, Practical Math. American Technical Publishers, Inc. Homewood, Illinois,

1994.

Walpole, Ronald E. Introduction to Statistics. 3rd ed. Quezon City, Philippines:

EDSA Publishing and Distributing Corporation, 1982.

Webster Comprehensive Dictionary. International Edition.

B. JOURNALS AND PERIODICALS

Laya, Jaime C. “The Importance of Mathematics”. The Modern Teacher, Vol. 17,

No. 1, 1978.

NSDB-UP Research (Illustrated) Vol. I Dec. 1975, No. 3 (Individualized
instruction for Improving Learning of Mathematics), Prof. Beatriz A.

Soriano and Divina C. Casareo, pp. 206-212.

Skinner, B. F. “"The Science of Learning and the Arts of Teaching". Howard

Education Review, 1974.



Torralba, Constantino M. “Learning Modules as Instructional Materials”.
Education and Development, PLM Review, Vol. 5, Nos. 2 and 3, 1983, pp.

40-43.

C. UNPUBLISHED MATERIALS

Avila, Loreta Ma. “Development of Modules Based on Some Identified
Difficulties in College Algebra of Freshmen at CSCST”, Unpublished

Master’s Thesis, MIST, Marikina, Metro Manila, 1984.

Gordove, Fernando C. “Effectiveness of Self-Learning Kits in Grade V

Mathematics”, MAT Math, SSPC, Catbalogan, Samar, 1993.

Labro, Jose S. “Development of Self-Instructional Materials that Meet Selected

Deficiencies in Physics, MIST, 1984.

Lacambra, Zenaida L. “Development and Validation of Modules in Applied
Science 101 (Electochemistry)”, MTE Chemistry, MIST, Marikina, Metro

Manila, 1985.

Nones, R. G. “Development and Validation of Modules on Selected Topics in
Mathematics 102 (Trigometry)”, MAT Math, MIST Marikina, Metro

Manila, 1985.



Perez, Herminigilda R. “Development and Validation of Modules on Progression:
A Topic in Mathematics for Technology 201 for DIT Students at SSPC”,

Marikina, Metro Manila, 1985.

Roberto, Jimlim. “Development and Validation of Module of the Selected Topics
on Mathematics for Technology 201 (Graphs)”. MAT Math, Marikina,

Metro Manila, 1985.

Tuanda, Pacito E. “Development and Validation of Modules on Selected Topics
in College Trigonometry for DIT Students”, MAT Math, MIST Marikina,

Metro Manila, 1985.

Uy, Alma O. “Development and Validation of Modules on Circular
Trigonometric Functions and Fundamental Identities”. Samar State

Polytechnic College, Catbalogan, Samar, 1992.



AFFPENDICES

i
(A
i




Appendix A

Republic of the Philippiness
SAMAR STATE POLYTECHMIC COLLEBE
Catbalogan, Samar

April 19, 1994

The Dean of Gradustes Studies
Samar Btafte Polwtechnic Collegs
Catbalogan, Samar

Madam:

In my desire to start writing my Master thesis, I have
the honor to submit for approval one of the following
reszarch problems, preferably number one.

1. DEVELOPMENT AND VALIDATION OF ™MODULE IN RATIO AND
PERCENT FOR MATHEMATICS I

Z. THE ETATUS OF THE MATHEMATICE TEALCHERS IN THE
PROVINCE OF SAMAR

S. & COMPARATIVE S5TUDY ONM THE ACHIEVEMENT OF MALE AND
FEMALE STUDENTE IN MATHEMATICE I IN WRIGHT
VOCATIONAL SCHOOL SY 1924-1995

Very truly vours,

{SED. VALENTINA W. DACULA
Researcher
fApproved:

(SED.IRIZALIMA M. URBIZTONDD, Ed4.D.
Dean, Graduate/Post GBraduate Studies
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fBppendix B

Republic of the Philippines
SAMAR STATE POLYTECHNIC COLLEGE
Catbalogan, Samar

SCHOOL OF GRADUATE STUDIES

APPLICATION FOR ASSIGHNMENT OF ADVIGSER

MNAME : DACULA, VYalentina i
Surname First Namse Middle NMName

CANDIDATE FOR DEEREE:_ Master of Aris

ARES OF SFECIFICATION: Math

TITLE OF PROPOSED THESIS/DISSERTATION: DEVELOPMENT AND

i
=

VALIDATION IN PERCENT AND RATIO FOR MATHEMATIC

(SGD.)VALENTINA W. DACULA
Applicant

EUSERIO T. PACOLOR,PH.D.
Mame of Designated Adviser

COMFORME ¢

{SED. JEUSERIO T. PA&COLOR
fAdviser

APPROVED:

(SED.RIZALINA M. URBIZTONDO, Ed4d.D.
Dean
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Appendix C

Republic of the Philippines
SAMAR STATE POLYTECHNIC COLLEGE
Catbaslogan, Samar

CRADUATE AND POST GRADUATE STURIES

CERTIFICATTION

TO WHOM IT MAY COMNCERNM:

THIE IS5 70 CERTIFY that Ms. VALENTINA W. DACULA , has
finished/complied with all the Academic Reguirements of the
course leading to the Degree Master of Arts in Tesaching
MAaT!, major in Math last first semsster 8BY 1FFE2-19%3
including the Comprehensive Examination last April 12-13,
1993, which she passed.

This certification is issued upon reguest of the
interested party for whatever purpose it may serve.

(SED.IRIZALIMA M. URBIZTONDO, Ed.D.
Acting Dean, Graduate and Fost Graduate
Studies

MOT vALID
WITHDUT SEAL

OR# 4263381
Date issued fiugust 19, 19223

RMII/ jam



Appendix D

Republic of the Philippine
WRIGHT VDCATIONAL SCHOOL
Paranas, Samar

August 22 1924
g 3

Dr. Antonioc H. Obseqguio
Principal II

Wright Vocational School
Paranas, Samar

S i v 3

I have the honor to request permission to conduct a
tryout of my modules in Percent and Ratio fto Selected First
year high school students. The results of this tryout will
be used as data for my master thesis entitled "Development
and WYalidation of Modules in Percent and Ratio for
Mathematics I%.

Your favorable consideration on this reqguest is highly

appreciated.

Very truly yours,

(SGD. WALENTINA W. DACULA
Researcher

FRecommending Approvals:

(56D

ED. NENMA T. ABAYAN
Secondary S

School Head Teacher III

Approved:

(SGD. ;ANTONIO H. OBSEQUIOG, Ph.D.
Principal II
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fppendix E

Republic of the Philippines
SAMAR STATE POLYTECHNIC COLLEGE
Catbalogan, Samar

Jan. 20, 1995

Dr. Rizalina M. Urbiztondo
Dean, Graduate Studies

Samar State Polytechnic College
Catbalogan, Samar

Madam:

I hereby respectfully reguest that I be scheduled for
an oral defense of my thesis proposal entitled "DEVELOPMENT
AMD YALIDATION DF MODULE IN FPERCENT aAND RATIO FOR MATHEMATICS
i, on February 4, 1993.
hope for your kind and favorable action on this

T
s
requsst.

Very truly yours,

{SGD.)VALENTINA W. DACULA
Student

(SG0. YEUSERIO 7. PACOLOR, Ph.D.
Advisesr

fipproveds

(S6D.RIZALINA M. URBIZTONDO, Ed.D.
Dean, Graduate Studies
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ble of Specification for Test Construction
On Percent and Ratio for Math I

i3 Domains i B4 i G ; a i Total Mo. of
Contents i H i i Items

1. Percent 4 3 3 i4
2. Problems on Percent 4 5 S i4
5. Computing Discount,

Marked Price, and

Sales Price 3 4 4 13
4. EBorrowing and lLending

Money 4 4 3 5
5. HRatio 4 4 £ iz
&.  Egqual Ratio 3 3 4 i4




Direction:

-

10.

11.

)
(4
B4

Initial Form of the Test Instrument
Choose the letter of vour best answer by writing
it on your answer sheets.
Percent means:
a. 100 c. 1710
B. % d. all Df the zbove
To change decimals to percent, we move the decimal point:
a. one place to the right C. one place to the left
b. two places to the right d. two places to the left
In changing fractions to percent the first thing to do
is:
a. move the decimal point two places to the right.
b. change the fraction first to its decimal egquivalent.
c. add the percent sign.
d. express in simplest form.

The percent of a number is called:

a. percentage . basse

b. product d. rate

n in percent problems represents the:

a. unknown C. product

b. factor d. percentage

in percent problems when the missing number is the first
factor or rate the problem is classified as:

a. 1wvpe A -. Type B

b. Type C d. none of the zabove

When the unknown in percent problem is the product, the
operation used is:

a. addition c. multiplication

b. subtraction d. division

When the percent problem is of Type B, the operation used
in solving for the unknown is:

a. multiplication . addition

b. division d. subtraction

The regular price of an article is called:

a. discount . discount rate

b. marked price d. =ale prics

A reduction in price of something is called:

a. discount c. sale price

b. marked price d. discount rate

The price of an article after the discount rate has been
deducted is:

a. marked price c. discount rate

b. discount d. sale price
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The discount expressed as percent number is:

3. sale price c. discount rate

b. marked price d. discount

The formula for finding the discount, when the marked

price and sales price are given iss
T

a. I = MP x r% c. % = D + MP
b. 8P = MP = D d. D = MP — 5P
The amount paid for the uss of monesy is:

a. principal c. rate

b. interest d. Time

The number of vears for which thes money will be borrowed
representss:

a. rate . time

b. interest d. principal
The amount of money borrowed is called:
a. principal c. interest
b. time d. rate

The percent of interest being charged on borrowed amount

a. rate . interest

H. time d. principal

The relationship between ftwo guantities or terms, which
is wsually used for comparison in mathematics is:

a. percent C. rate

b. ratio : d. proportion

The expression 1:3 is a:

a. proporition c. product

b. ratio d. percentage

The colon () is a symbol used to indicate a8 relation
between terms in:

a. percent c. fraciion

b. ratio d. decimals

In the relation 2:8, which is the first term?

da 2 c. both 2 and B

b. B d. neither & or B
Aan expression of eguality hetween two ratios 1s:
3. percentage . egual ratio

b. proportion d. both b and C

8 sign used between the fwo ratio expressions to indicate
that one expression is egual to the other is:

2. i c. (=2

b. (=) d. (x)

The two inner or middle numbers in a proportion or equal
ratic is called:

a. product c. extremes

b. guotient d. means

The two outer or end number of a proportion or equal
ratio is called:

2. extremes c. product

b. m2ans d. addends




-3
]

i
Y

e
£y
5

Ll
(s

4

s
Il

L
]

L

LA
x|

L
-1

A

i,

Which of +the following expressions 1s 2 direct
proportion? )

a. B:2 = 12:3 c. B:Z = 3:12

B. 1&:3 = 1:2 d. 10:F = 1:3

Which of the following iz the decimal eguivalent of 157
a. 1.5 O =i3

b. G135 d. 15.

The pevrcent form of (B izt

a. B% c. 08%

b. BoOR d. Bo%

The fractiocnal form of 2% is:

3. 2710 . EA100

b. ZEQ710 o, Zo100

The percent form of 2% is:

z. 1508 . Z2E5%

. Z200% d. 250%

Which of the following is the fractional form of 6Z.35%7
3. 74 c. 475

B. 448 d. 578

10% of 30 is equal to: '

3. = c. 2

b. 30 g. 20

100 is what percent of 2047

a. Z0% . 100%

b. 30% d. Z00%

S is 10% of:

a. 100 C. SC

b. 1o d. 20

Fo% of 1420 is esgual to:

. 1o oL 200

b. 20 d.2

What is 73% of 247

. =20 c. 15

b, 12 d. 1B

The discount of an album marked B150 with a 10% discount
is:

a. B1OQ . BZEG

b. EB1S d. BZ3

The =ale price of a3 book marked BR225 with 25% discount
is:

a. B2Z00 c. BlEO

Bi50
mark
discount

BZDO

sold at BBO wi

a. B0 c. B108

5., B110O d. B1OO

The discount rate of a3 dress marksd RBR230
discount is:

th a 20%

with B3O

fote
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The intersst of BS00 at 12% per annum for 1 year is:

a. B50 c. B70C

b. B&O d. BBO

The principal with an interest of B&0 at 10% per annum
for 1 vear 1S3

z. RBS00 . BBRO

b. B&OO d. B1QOO

The ratsz of interest of B which incurred an interest of
BSO for a vesar 153

a. 3% £, 12%

b. 10% d= 0%

The number of vesars the amount of BBO0O was borrowed which
sarned an interest of BIFE at 12% i i5:

2. 1 wear C. WEATrs

b. & wears d. VEATS

The ratio of six cookies to a child is:

a.l:& g. L3 |

b. E:iZ . : =

The ratio of bovs to girls in a class of 45 students

where Z0 are bovs is:

a. =20:45 c. 45:320C

b. 20:25 d. 25:20

The ratio of candies to number of children if there are 4

candies to svery child:

2. 4:2 . 1:z24

b. 214 d. 4:1

Which relation expresses the ratio of four buttons to

twenty ceEntavos:

a. =Zo:4 Ha dES

b. 4:20 d. 214

& ratio esquivalsnt fto 3:B 1is:

a. B3 . F:24

b. 2324 d. 15:36

Which of the following statements about egual ratio is

F&LEET

2. The product of the extremss eguals the product of h
means.

5. The product of the means divided by the sxtremes Qives
the other exirsme.

. The sum of the extremes eguals the sum of the means.

d. a and b only.

The value of n in the statement, 7/3 = n/l3, is:

8. 15 B o

b. 21 d. 105

The missing number in the statement, 3/5 = n/30, is:

2. 18 c. 1&

B. 24 d. ZB

The missing term in the sgual ratio, D:in = Z5:320, ist

a. B -. 10

B. & g, 12
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54. 10 out of the 52 worksrs were absent. What percent of
the workers were absent?

5. S% z. 15%
b. 10% d. Z0%

55. &0% of the students ars girls. What is its fractional
soguivalent?

a. 475 C. 55
b. 245 d. 173

5&. Danilo made 33% hits out of 100 tries. What is its
decimal sguivalent?

a. 035 (o
b. Z.5 de =33

57. In a class of 40 students, 40 got perfect score in a
test, what percent of the class got perfect?
a. 1% c. SO
b. 10% . 100%

58. Johnny took a S50-item ftest in Mathematics I, he got 45
correct answers. What percent of the tsst did JTohnny
answered corrsectly?

a. FORE C. S0%
b. 50% o. BO%

5%. Sylvia ogave Mario B2Z530 allowance. 40% of this was Tor
food. How much will bs spent for food?
a. BSO . BBO
H. BiQO d. B1Z20

&0. Arnel received a salary increase of B&U. This is 20% of
his monthly salary. How much is his monthly salary?
a. BZ40 c. BIOO
b. E100 d. BSOC

L£1. Aida spelled 0% of 50 words correctly. How many words
were correct’?

Be O c. 40
b. ZG d. 4%

5£2. The Eagle team won B80% of the games in the last athlstic
competifion. If thers were 2% games. how many games did
they win?

. 20 c. 15
b. 10 d. 18

. What iz the discount of an item marksd B30 and its
discount rate is 10W7T
a. B3 c. BiD
b. B1iO d. BZG
L4 . A rcalculator was sold for B4AQ0D at 20% discount. What was
its marksd price?
2. B&HOO c. BLOC
b. BSOO d. BBOGC

[F
A

5. & toy car was originally marked BZ30. I+ was sold st
BZ00. Find the rate of discount.
a. Z25% oo 10%

b. Z20% . 13%




4. & pair of pants iz marked E450, find the sale price if a
23% discount is given:
2. BRE7.SC . BREE7.Z0
H. B1EY.S50 d. BEZ7.350

£7. What rats of interest was impossd if B2 interest was
paid Tor Bl00 borrowsd for ons year?
a. 19% o 10%
b. 5% d. ZO%

48. A bank offers a 5% interest a year for amount borrowed.
Find the intersest of B2000 for 1 year.
z. B10Q c. B1S0C
b. BZOO D. R3G

49, Mrs. Roa paid the bank an interest of RS0 at 10% per
annum for 1 year. How much monsy did she borrow from the

. B1000O c. B1500
. B300 d. BZ000
d BE&00 from a bank and paid an interest of
S . What is the rate of interest on the

250 for £ vear
amount borrowsd
2. 10%
b. 15%
71. Thevre arese 10 boys and 15 g class. What is the
ratic of boys to girvls?
3. 2:5 c. S:10
b. 14:13 d. 15:10
7Z2. HMrs. Estrad meters of cloth for sewing a bDlouse

= P e e .73
be s d. 7.5

7%, & box contains 15 balls where 8 are yellow and 7 are red.
What is the ratioc of the red balls to ths yellow balls in
percent form?
a. BY.5% . BB
b. B7% d. BOY

74, & bus having 24 ssats has 3E0 passengers. What iz the
ratio of the numbsr of sesats to thes numbsr of passengsrs
in fractional form?

75. Resity can type 130 words in two minutes. How many words
can he types in 5 minuftes?
a. 273 T s
b. 300 d. 475

7&. RBoberto is & fest $all and casts a shadow of 4 ft. How
high is the flagpole it is casts a shadow of 10 fest?
a. 14 c. 18-
b. i3 d. 25
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20. The discount of an album marked BI1530 with a 10%¥ discount rate
iss
a) BiQ by B1S 3 BZ0 o} BZS

Zi1. Thez szale price of a book marked B225 with B45 discount is:
ai BZ00 b} BISO 1 BIBOC dy BZ70

FZ2. Ths marked price of a blouse sold at BBO with a 204 discount
iss
a2 BFO b) BliQ ) BiOB d} BR10O

FEZ. The interest of B300 at 12% per annum for 1 year is:
a2} B3SO b)Y B&O c) B70 d) B8O

4., The principal with an interest of RGO at 10% per annum for 1
¥ear 1s:
ar B300 b B&OO c) BBOO d) B1OQO

Z5. The ratic of six cookies to a child is:
al 1:5 by Z:2 ol &:i dl 2:3

P&, Which relation expresses the ratio of four buttons to fTwenty
centavos:
ar 20:4 b 4:20 g2 1:2 d} 2:4

7. & ratio sguivalent to Z:8 ist
ar B:3 b Z:24 -} F:24 di: 15:3&

2. The wvalus of n in ths statement, 773 = n/l3, is:
ar 15 b 21 c} Z5 d: 1435

2%. The missing term in the sgual ratio, S:n = 23:30, is:
a. B bt & o 10 dr 12

Z2. In a class of 40 students, 40 oot perfsct score in 3 test.
What percent of thes class oot perfect?
2! 1% b1 10% C} SO% g 100%

Zi. fida spelied 0% of 50 words correctly. How many words wers
correct?
atl a. 30 By 20 - 40 di 45

37, g calculator was sold for BA0O0 a2t 20% discount. What was its
marksd price?
ar B&OG by B3SO0 -} BY7OO d} BBOO

Z3. & toy car was originally marked F250. It was sold at BZ0OO.
Find the rate of discount.
Ha D% b 120% ) 10% dir 15%

4. What rate of interest was imposed if BY5 interest was paid for
BE500 borrowed for 1 year?
a2y 15% bl 5% o) 10% d) Z0%

5. Mrs. Ros paid the bank an interest of B50 at 10% per annum for
1 wear. How much money did she borrow from the bank?
ar B10GOO b) BR300 c) BiS500 d) BZ000

4. Thers are 10 boys and 13 girls in the class. What is the ratio
of boys to girls?
ar Z:5 bl 14:213 o F:3 di 15:1¢

Z7. Abox contains 15 balls where B are vellow and 7 are red. What
iz the ratio of the red balls to the yellow balls in percent
form?
a2} BY.3% B BTY ! BSY% d} BOY¥



& bus having 24 seats has 20 passengers. What is the ratioc of
the number of seats to the number of passengers in fractional
form?

al 24730 by ZQ/24 oy 1730 dr 1724
Resty can type 1530 words in twominutes. How many words can he
tyvpe in 3 minutes?

ay 275 by ZEQ0 o) E7 di 475
Roberto is & feet £3ll and casts a shadow of 4 ft. How high is
the Tlagpole if it casts a3 shadow of 10 fest?

ar 10 ft. by 15 df. -} 18 ft. g4 25 ft.
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b4 27.B7
B = = (AFB3ET3
M 80
gt e
=l R A R L
= G.530Q14
Formula:
{ i } (GaS 2= hE ap i
B ol } { }
o =t { 52 }
Where:
Tl reliability coefficient of the test
M o= number of items in the test
ot the proportion of the group
P = — - = passing an item and whers k4
M iz the mean of the test score
Bl gk R e proportion of the group
failing an item
o)
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Interpretation of the Cosefficient of Reliazbility

Reliabili Degres of Reliability

Gy S e S O Yery high, rarely found among tesachers’
made tests.

0.90 - 0.%94 Highly egualsd by few fest.

.80 - 4.8%9 Fairly high, adeguate for individual
measuremsnt

eirdnl s TS Father low, adeguate for group measure-—
ment but not very satisfactory
for individual measurements.

below .70 Low, sntirely inadeguate for indi vidual
measurement although ussful for
group average and school survey
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Computation of the t-test Between the Prastest Mean
Scores of the Expsrimental and Control Groups
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fAppendix L

Computation of the t—test Betwsen the Fostisest Mean
Scores of the Expsrimental zand Conircl Groups

!
i
»
ot
-1
]
st

Experimental

X Xz e Xz
=3 10879 21 aai
24 = ig8 324
23 &25 17 89

7E9 15 235
F&1 Z0 400
&7 & 24 375
1223 23 327
784 z1 441
1294 20 40
&7& 24 574
3EF 23 525
200 2& &7&
441 20 400
28& 24 376
400 25 625
2556 20 4G
1444 28 &75
1444 23 579
T4 18 24
e 27 ag4
=534 13160 L=433 347
E=245.7 E=21.45
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RDifference between the mean scores of the sxperimental
and control groups per post—test

Experimental Control
N12X2 - (EZX)2 NZEXE - {(ZX)2
812 = 822 =
20013160 — (534:2 20 (2547 - (433>t
512 = 522 =
20 (20-12 20 (20-11
JIOI200 — 2BS5156 1920940 - 187489
812 = 522 =
20 (19} Z0 (19}
18044 3451
912 o 522 s
384 E8G
512 = 47 .48 SZE = 2.08B
t—test for Independent Samples:
By T 2
t o
J (Ni—i) 512 + (Nz—l) 522 { 1 i 1
¢ + }
Ni + N2 = 2 { N1 N2 X

S (20-12)(47.48) + (20-1) ( .08}

S0 {19 (47.4B + (19 ( .08}

20 0+ 1B
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505

40 FOZEL12 + 1720582

B8

o

A3

508 af = 20 4+ ZO - Z

at .05 lewvel

JZ2.BEEB

3.05

Interpretations:
Reject Ho

There is a significant difference.




Appendix M

Computation of t—-test Betwsen the Fretsst and
Fosttest Results of the Experimental Group

Pretest Post test Difference o2
i35 3= i8 3z24
L2 24 i 81
i7 25 =] &4
id 27 1= i&%
13 51 18 324
16 26 10 100
19 35 ib 256
12 28 i4 Z36
ig 35 1 324
1g 25 14 256
i 23 iz 144
13 30 1.3 2235
i0 21 i1 121

8 i& 2 &4
14 20 & 35
12 18 4 14
21 38 i7 Z2B?
20 28 18 324
13 iB 3 =
i7 23 & 35

L=292 L=534 Ld=2472 Ed2=3418

¥=id. 4 i=25.7 d=12.1

Sd = 4 ®MEd® — {Ediz

pOIMN-11

Sd = 4 20 (3418) - (24232

8d = 4 6BE&D - 585&4




et

sd/

H ]
1.13585
10.65
Reject Ho

T

It

]
|

o

t—-value at

t = 1.73

There is a significant difference.

.03 level
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fAppendix N

Computation of t—test Between the FPretest and
Fosttest Results of the Control Group

Pretest Post test Difference g2
ig 21 s 2
10 i8 g &4
14 17 1 i
i 146 5 23
19 20 # 1
20 Z4 4 1&
15 723 8 &4
1S 21 & 36
1 20 1 i

& 24 i8 24
12 25 13 162
1< 26 z 49
i8 20 2 4
i8 24 & 5
i& 25 2 81
ig 20 P 4
15 Z2& i1 121
i0 25 i3 169
iQ ig 2 &4
1= =7 2 g1

L=298 =433 Td=135 Td2=131%

A=14.9 ¥=21.62 d=&.75

Sd = 4 NEd2z — (Ed:?

N (MN-11}
Sd = I O20 (1319)y — (1352
20 (20-1)
Sd = 4 26380 — 18225

20 (193




4 B155

IEO

4 Z21.46

4.63

df

i
a
|

i
[y
~0

t—value at

i =l LR

difference.

.08 level



TP
o e P}

Appendix O

Computation of RES of the Module

Pages MNo. of Words No. of Sen. No. of Syllables
17174 100 = 153
171711 106 & 152
147274 1G0 7 144
17276 100 & 138
17373 100 S 129
17473 100 & 130
17374 100 7 134
175710 100 & 133
17675 100 7 133
17677 103 & 131
17776 100 S 127
1/873 100 8 146
1/9714 100 7 135
1300 84 1776
Formula:
Reading Ease Score (REE) = 206.8B35 - (1.03 x average

sentence length + 0.8B46 x averaoges word length)

Where:

No. of words in all samples

Ave. sen. length
Total no. of sentences

MNo. of syllables in all samples

five. word length = =
Total no. of samples pages

13006 N
Ave. sen. length = ——— = 15,4762
84
1774
Ave. word lemgith = ——— = 1346.46154
i3
Soclution:
REE = 205.8B35 — (1.015 = 15.47462) + (0.B4L x 134.4154

o)
[T
]
il
.
51|
i
L
bl
o
Bl
[}
ot
-
ot
gt
m
it}
|
et
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Appendix P
Computation of HIE of the Module
Pages Personal Words Personal Sentences
1(’1»’{4 2 2
1/A1711 1 1
17274 =z =
1/2/& 3 3
17373 2 2
1/4/5 5 8
1/5/74 4 &
1/3/10 i i
L/&6/5 1 1
17677 1 >
/778 2 4
17873 1 1
172714 2 2
e Yo} z9
. -t
Formulas:
Human Interest Score (HIS) = (% personal words per 100
words x 3.635) + (% personal sentences x 0.314)
Where:
Total no. of personal words
in all samples
¥ personal words =
Total no. of words in all
sample pages
Total no. of personal sentences
% perscnal sen. =
Total sentences in all samples
personal words = ZB
personal sesntences = 39
28
% personal words = x 100 = 2.134
: 1300
35
fAve. word length = x 100
54
= 4&.43%
HIS = {(2.194 x 3.&6331 + {(46.43 = G.314)
HIig = 22.4088B interesting



Gppendix O

Interpretation of Reading Ease Score and Human
Interest Score of the Flesch Formula

Reading Ease Score

RES : Description of Style : Corrected Grade Level

Q0 - 100 = Very Easy z Sth grade

89 — R0 & Easy 2 &£th grade

70 = BO =z Fairly Easy H 1st—2nd yr (HS?
&0 - 70 s Standard g Ird—-4th yr (HES?
I = KO 3 Fairly difficult s ist-2nd yr (Col)
0 - 50 z Difficult g Ird—4th yr {(Coll
oF — | 58 Yery Difficult x College Graduste

Human Interest Scale

HIS z Description of Style
&0 — 100 Dramatic
40 - &0 Highly Interesting
20 — 44 = Interesting
16 = 20 Mildly Interesting

sl l

L1
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