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ABSTRACT

This study aimed to determine the effectiveness of the comparative analogy
approach in teaching chemistry concepts to third year high school students. The Post-
test-Pre-test-Control Group method of research was employed in this study using a
validated teacher made test. The reliability of the test instrument was tried out to 101
fourth year high school students. The samples were two groups of third year high
school students of Samar State Polytechnic College which were chosen by purposive
matching of their Science and Technology II grades and sex. In testing whether there
was a significant improvement in the levels of understanding of chemistry concepts by
students subjected to the comparative analogy approach per post-test — pre-test results,
the computed t of 13.365 was contrasted with the tabular t value of 2.048. The computed
t value was greater than the tabular t value suggesting a rejection of the null hypothesis.
Thus, there is a significant improvement in the levels of understanding of chemistry
concepts by the students using a comparative analogy approach of teaching. The
awareness or knowledge of the two groups of students about the concepts at the start of
the experiment are the same. Chemistry teachers are encouraged to use a comparative
analogy approach to enhance and concretize understanding of abstract chemistry

concepts.
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Chapter 1

THE PROBLEM AND ITS BACKGROUND

Introduction

The superiences of many highly industrialized counbtries -
like Japan and the United States juskt to name a8 fTew  have
shown bthe powsr of science and technology in improving  the
standards of living of theirn pempie and the country’'s
sconomy. This could only happen in a country where scisnce
gducation is given fthe necessary attention it rightly
deserves to p%mduce scientifically cultured citizens.

Most experienced science educators are auware of the
importance of science and technology education. The prog—
ress of the country like that of JTapan and other industria-
lized countries in the nsav  fubture depends a great deal on
how, well students learn, appreciate and use tﬁe concepts of
wsoisnce and technology because they are the foundation wopon
which economic growth procesds,

While the present aim of science and technology Eduéa-
tiomn  in  the Philippines is to promote the well-being of
avery Filipino citizen and national deveiopment by becoming
an industrizlized country in the near future it is &8lso
ggqually important that civtizens wnderstand the dedrimental
forces caused by science and technology on the enviraonment.

It is in this sphere that the children of the country should
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gain an intimabte kriowledge and facility in the wuse and
agpplication of science and technology.

The irony is that the country lacks gualified chemistry
tegchers who can impardt effechtively chemical knowledge to
students. Probaly due o this obssrvations, Father Ernesto
Javier (1983} was right when he said that "like the natiagal'
aronomy®  thse condition of chemistry sducation today "is &
digaster". SBolicited opinions of high school graduates and
aven professionzls will further reveal the real situation.
The generzal consensus is that chemistry is the most diffi-
cult subject they have encountered of all the science sub-
jects offered in high school (Linasz st. al.,198%9). Far
this reszson very few consider going into  the chsmistry
profession. Some hrave souls who yenﬁure into the chamishry
praofession and allied courses are usuzally doomed to fail in
college chemistry or mathemabics.

According to most students their difficulty on the sub-
ject is generally attributed to the abstract nature of che-

mical concepts, principles, theories and laws and the whole-

J
L]

ness of the subject. Participants’ report in Course 31% 4
Selected Approaches For Effective Chemistry Teaching, SAMEO-
RECSAM (198%9) place this difficulty to poor English and
Mathematics background among the students.

Moreover, for beginning chemistry students, to be able

to understand and learn these concepts appear to bs & very



difficulﬁ task. These concepts, principles, theories, stc.,
i turn should be leavned by the students not as bits of
informations or isolated facts but as a system of relabed
facts which constitute the brosd body of knowledge of chem—
isbry. For exammle,‘the concepts of the atom and molecule
represent the basic themrahiéal framewoarks or the organizing
principles  in the total understanding of the subject. If
the student cannot grasp the abstractions, then the _aﬁtcﬁme
ig  rote memorization minus genuine uwnderstanding which
affects the learning ability of the student in later topics
(Bprinthall and Spreinthall, 1987).

It dis wvery important then that students shoold be
taught by gualified bteachers who understand the lanouwage of
chemistry and the abilities of the students and their lavel
of cognitive deavelopment. The failurs and success in che;
misktry sducation depend on the hands of the tegachep. It is
the chemistry teacher who is the kasy to exgellence in the
sub ject.

In teaching chemistry, teachers must apply teaching
methods and te&hniqueﬁ that are appropriate for  the fopic
being taughf znd the culture of the country congerned. What
may be appropriates in one country may be inappragriate in
another. This means, chemistry teaching must consider the
average Filipino student in the context of his cultures.

Molman (1983} related this amusing euperience g



I vividly remember an occasion when, at the BHangalore
conference, I was enthusiastically extolling the advan=-
tzge of computer simulations in teaching chesmistry o a
teacher from 8 developing country. &She listened with
interest, but when I finished she politely pointad out
that for her particular school the first priorvity,
betore installing computers, was to build 8 roof for

the school.

Dawson (1921} further pointed outd that science bteachers
in general should have confidence in his or her abilities,
and shouwld not rely only on the frisd and tested approaches
in science fteaching, but should also try novel approaches.
After 2311, it is the sciences classroom feacher moare Fhan any
school official who kaows best the abilities of his/her

students.

Inspired by the above observabtions and opinions, the
reassarcher was challenged to come up with & feaching ap-
proach referred to as the "Comparative Analogy Approach”
in hastening and improving students understanding and lear-
ning of some basic chemistry concepts that considers the

. experiences and cognitive development of the students.

Theoretical Framework

The theory adopted by the researcher is Ausubel’s

(1968) theory of meaningful verbal learning called the
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"Assimilation Process in the Acguisition, Retention, and
Organization of HEnowledge" which is also  the basis of
learning as concepbtual change approach to  teaching  znd
learning science by Driver and Oldham (198&). ‘

According +to this theory in concept acguisition, the
learner’s cognitlve strueture at any point in time is orga—
nized in a hierarchiczl order so that ideas and concepts ars
held in such =2 mannere that broad overall concspts ha&e
lintked ta them saveral related subsumed ideas. These in
turn have their own sub-ideszs and so on.

This cognitive structure determines  the lsarner’'s
ability +to deal with new ideas and relationship. The
meaning of a new concept or idea can only smerge if it ties
up with existing cognitive stractures of prior learning.

The @oost gensral concept of & subject will be at  the
apex of & bhody of knowledge which will be pfogressively
differentiat;d into less general concepts down through the
least general, most specific facts.

When a new idea or concept is presented, +the learner
tries %o vrelate it to the cognitive structure already in
place or any of the subsumed. If the learner cannot Find a
related subsumer, then the new idea is not retained for
long. In this case, bteachers should provide cmmp%rable
evamples as advance organizers prior Lo pregenting a new

concept.



Thus, if a new subsumer or advance organizer alrsady
exists for the new ides Then it will be linked in by the
subsumer and may be integrated into cognitive shructure. IF
not, +the new concept will be rebtained for a time and then
lost, unless additional ideas are subsequently introduced to

allow this new concept to be linked in.

Conceptual Framework

The resesarch paradigm illustrated on page 7 (Figure
1.0) served as guide 'in conducting the study.

The study was Tounded on the assumpltion that studenits
understand and learn meaningfully and are abls to generate
further meaning of & gcientific congept if it is related.tﬂ
their experiencss or prior learning.

Two groups mf‘third vear high school students enrolled
at the Samar State Polytechnic College during *the first
samester of school year 1992-199% identified as control  and
experimental groups ssrved as samplss of the stuwdy.

Each group was pretested to assess  their knowledge
about the identified areas of difficulty in chemiatry using
& validated fHest instrument. The euperimental group wsas
taught using the cnmgarative analogy approach. The approach
capitalizes on students’ prior knowledge or experiences
about world phenomena as examples, or  advance organizers

that has comparable attributes to the concept that is being
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presented. The control group was taught using  the tradi-
tional spproach. |

A postbtest was administered to  both groups after
instruction using the same test instroment to detsermine  the
level of understanding and learning among shtudents as  a
conseguence  of ﬁhe comparative analogy approach and  LTradi-

tional approach of teaching chemistry concepis.

an
"

The ftest scored were analvred wusing  the appropriate
statistical tonl to find oub sny significant improveament ov

gain in levels of understanding in concephts acguisition.

Staztement of the Problem

Thae shiudy aimsd to determine ths effectiveness of the
romparative analogy approzch in helping high schoal students
understand and wmeaningfully learn concepts in chemistry.
Specifically, +the study sought answer to fthe fTollowing
gquestions i

1. , What are the levels of understanding of chemistry

concepks by the experimental group and fthe con-

trol group at the start of the euperiment 7
2 Is there a significant difference with respect to

the levels of understanding of chemistry concepts

by éhe grparimental and contrel group  prior to

the treatment 7

3. What are the levels of understanding of chemis-



try concepts by the sxperimental growup  and con-
trol group after the treatment wusing the compara-
biva analmgyvapﬁvwath and the traditionzl approach
of teaching 7 a
ITs there a significant difference in the gain of
levels of wunderstanding of chemistry concepts by
the. experimental group using the comparztive ana-
logy approach over that of the control group using

the traditional approach of teaahﬁng ?

Null! Hvopothseses

The following null hypotheses were formulated based on

the above specific guestions i

1.

B

Theres is no significant -di%fevence in the levels
of understanding of chemistiry concepts by the
grperimental group and  the control group at fthe
start of the experiment.

There is nﬁ significant improvement in the lsvels
of understanding of chamistry concepts by students
using the comparative analogy approach of
teaching.

There is no significant improvement in the levels
of understanding of chemisiry concepts by the stu-
dents using the ftraditional approach of fteaching.

There is no significant difference in the gain of
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levels of understanding of chemistry concepts by
students subjected +to ths comparative analogy
approach over those subjected %o the traditional

approach of bteaching.

SBignificance of ths Study

The significance of the study lies first in its novel-
ty. Although it appears that comparative analogy approach of
presenting abstract concepts is commonly used by bextbook
avthors vet, up to this time no study has been made bto  find
out its potentizl as a teaching method in concept building
and  as  an altsrnative to the lzborztory method where  the
latter cannot be had.

Secondly, based on the findings +that the teaching
approach significantly hastens and enhances understanding of
abstract chemistry ideas and phenomena, bthe result would be
vary heaneficizl fto both fteachers and students because it
will Ffacilitate +Ghe teaching-learning process inside the
classroom.

To the chemistry teachers, the findings of the study
once adopbed will place them in &2 better position to
improve chemistry literacy by making %he btopics in chemistry
more understandable.

Students will likewise bernefit from the findings of the

study in the form of improved method in chemistry instrue-—
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tion. Their learning will be maximized once the difficuliy
o in concept learning’ is minimized or eliminated.

Parents play a vitzal role in the early education of
their children. They can accelerate the cognitive develop—-
ment of their children even before formzal schooling by
assisting ehildren understand abstract natural phenomena
using the comparative analogy approach.

Further, fthe findings of the study will serve as  in—
sight to school administrators and officizls in  improving
the chemistry curriculum by means of updating the lzboratory
facilitiss and wupgrading ftsachers’ compebenciss  involving
the comparative analogy azpproach.

Hltimately, this study will also be useful +to other
researcher in the fTield of science or chemistry education.
They can use The findings of $he study in undertzabing
similar study *that may establish the validity of the

resulis.

Scope and Delimitation

The concepts included in the study are @ the parbi-
culate nature of matter about atoms, elements, molecules,
and  compounds, and the two laws of chemical change — law af
definite compasition and law of multiple proportions.

The experimental variable of the study was the fteaching

method (comparative analogy) used in presenting the above
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mentioned concepis. The sxperimental study was conducthed
from August to October, 1992 (Appendix Eb.

The subjects of the study were students of the two
sections of the third year laboratory high school of Samar
State Polytechnic Collsge, Catbalogan, Samar during ths
school year 19921993,

Gexw of the students was ussd as moderator in selec—
ting rand forming the two groups of samples. The main conbtrol
variable was the students’ grade in Science and Technology
IT. Diher variables besides those mentioned were not consi-
dered. 0One such variable was the time element +the topics
under shtudy were conducted. Since it was impossible to
conduct  twn olasses at the same LHime by the same person,
instead the control group had their chemistry oclass  {from
Bk to 2200 in the morning and that of Lthe expervimental

group at 9:00 to 10:00 in the morning also (Appendix R}.

Definition of Terms

To Ffacilitate the reader’s comprehension, +the follo-
wing terms ag used in the study are inteanded to mean as

follows 3

Advance organizer. A concrete information, svent on

situation given to the students as example by the fteacher
Just prior to or during actual presentation of the learning

material which will serve as a8 hook, or an anchor, or intel-



lectual scaffolding for subseguent lezarning materials. When
integrated into Fhe cognitive structures becomes a3 subsumer
(Arends, 1788) .

Allied courses. Collegs courses relzated to B.S.  in

Chemistry such as BRB.B. Bim&hemistry, B.85. Chemical Engine—
ering, B.S5. Physics, B.S5. Agricultural Chemistry and B.S.E.
major in Chemistry.

Chemistry. A high school or college scisnce subject
which deals with the study of matter 3§ its composition,
structure, properties, the changes that mabtter uwundergoes,

and the energy invalved during the change.

Chemistiry profession. Refers to the four-year college

degree awarded by colleges and universitiss on complation of
full-time study program specizlizing in chemistry ( Bachelor
of Scisnce in Chemistry).

Cognitive structure. A learner’s organizational sta-

bility and clarity of knowledge in a particular subject
matter field at any time (Arends,I1?BB}.

Comparative anslogy zppreoach. A teaching method in

concept learning in which the fteacher uses concrete compara-—
ble examples (obhjects, ideas, or events) as advance organ—
izers in presenting the new concept to be learned where
the basic structure of the esxample and the concept stand:
ouf. Further, these advance organizers must be related to

the students” prior knowlsdge or cognitive structure.



14

Concept. . An  idea, & fact; a principls, & law, or a
theory referred to in the study of chemishey.
Concept acouwisition. The process of gaining concept or

krioval edoe .

Goncept  lesarning. A concept has beesn learned when =&
learner responds to & number of stimali (RECSAM handout}.

Control group. This term refers to & group of students

thaé iz subjected to the traditional teaching of chemistry
concephs.

Evperimental group. This is the group of students  in
the study which will be subjiected to the comparative anazlo—
gy approach of teaching’chemistry concepts.

Grade in scisnce. Refers to the grade in Scisnce  and

Technology obtained by the student at the end of the second

year in high school. This is the grade found at the fourth

’

column of the report card.

Progressive  differeanbiastion. It is the hisrarchical
arrangemsnt of fthe subject mabtter in the cognitive structure
af the student.

Purposive grouping. Refers to the method of delibe-

rately selecting the samples by matching the averags grades

in Science and Technology I1 between students of the same

sex end assigning the sguivalsnt samples to the two groups.
Subsungr. An idea used to link & new concept or infor-

mation Lo pre-sxisting ssgments of cognitive siructure.
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vear hioh school siudsnts.

135

Refers o the stu—

dents officially snrolled in Samar

during the school yvear 1992-1i993

ducation Curriculum.

Traditionsl approach. Refers
discussion, conventional textbook
teaching. This is the wmost zand
teaching science.

Understanding. The

the
Ehe

(White,1988).

meaning of various types of concepts and knowledge

ahility to wse this knowledge Ho cops with

State Polytechnic College

under tha New Secondary

to the combined lecture-

and laboratory method of

widdly used method of

Frocess of acgouiring or developing

and

situations



Chapter 2
REVIEW DF RELATED LITERATURE AND STUDIES

This chapter pressnts the revisw of soms lidtsraturs and
studies relsted o the fastors and problems  that affect
meaningtul  wvarbal lsarning of chemistry concepts based on
the following criheria‘n (1} nature of the subject, (2
tanpuags difficulsy of teachsrs and students, (3} cognitive
development of the students, and 4y fbeaching shrategies
wsed by the teacher. These fackors arse very important  in
helping students wunderstand and meaningfully lsgarn bhe

subjisct matier in chemistry.

RBelated Literature

It is a2 common kEnowledoe bhat among bhe scientific  and
technologiczal reveolutions affscting human 1ite in ths  twep-
tipth  century the chemical revolubion ia.the most pervasive
and far-reaching since the industrial revolution which began
the  modern world as it is krnown today. Yet, chemisbtry is
the most disliked and drsaded of all the Etiﬂﬁﬁe‘ subrircts

among  high  school and  college students  (Linasa et al.,

1289} .

On the Natures of the Subiject

IT it's green and slimy,

14
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w w = =« EFt7s biolooy.

IF wvou stub your fook against 14,
s e o It’g.gealngy.

IFf it dossn't work,

» = =« « Lt's physics.

It it atinks,

s = w n Lt's chemistry.

{Charles Dawson?

Burvays have identified ssveral factors why students
dislike chemistry. The most prevalent is the difficulty in
comprehsnding  and understanding chemical concepts, princi-—
ples, +theories, and laws. To the students, fthese concepts
or  ideas are very abstract and have no relevance to their
day—ho—day activitﬁeﬁu I# is believed thalt deesp  zppracis—
tion  of the subject goes hand in hand with uwunderstanding.
Complimentary to the first factor is the brosd scope of the
subject which makas the study of chemistey more difficult.
Because of its wide coverage students find 1% hard relating
ofe  concept bto another conoeph. Concepts  in cheamistry
whould be learned by students not as bits of inforsations or
ismlated facts but as a2 systenm of related facts interwoven
together. In +the words of Keenzan, Hood and Klsinfelter
(19763, Y Chemistry is an arsa of knowlsdge remarkable for

its breadth and depth ".



i

The abstract nabture of chemistry as a scisnce is
reflectad in Dawson s (1991 description of the aim of
sience. According bto him, the aim of scisnce is o
gdescribe  the obssrvable world. But more imporhantly,
scisnce noes bevond the m@ﬁervable -~ fthose that cannot  be
HEEM . In trying to yvepresent +the world, human beings

construct theoretical sntitiss which have nobt besn seen liﬁe
electrons, protons, atoms, genes and black holes. Eéience
alzo postulates processes which are not directly obssvvabls
-  alectron whivling dinside the atom, photosynthesis, sho.
For these constructed theorestical sntities zand processes to
e more realisktic and comprehensible muliitudes of  syvmbols,
diagrams, models, written descriptions and mabthematical
formuias are used which ars in themsslves abstract conceplbs.
The complets understanding of a2 oconcept is WETY
impmwtaﬁt to anvhody or students zlike. According to Arends
(1988) 3
Concepts are basic building blocks for thinking, sspe-
mially  higher-leval thinking, in any subjescth. Con—
feptﬁ allmmbinﬂividualﬁ to classifty objects and ideas
ard  to derive ryles and principles ¢ they provide the
foundations for the idea networks thal guides  thinking.
The learning of concepts is crucial in schools and  ino

ayeryday life, bscause concepbs allow  mutoal  unders-

tanding among people and provides the basis for  verbal
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intearaction.

To facilitate students’ wnderstanding of abstract
concepts  Lawther (in Skinnsr, 19241) supgests that teachsrs
should  fteach students in such a way that students are not
suddenly thrust into the abstract. Studiss have shown that
this order of presentation is nore sffective Ythan the
reverase ordsr of presentation.

On  the otherhand, the process of describing and
srplaining world phenomeng resulds in the generation  and
accumulation of large volumes of chemical facts, theories,
principles, laws and ideas (Keenan 2t al.,1%97é4),

To make these large volumes of scientific informations
ard knowledge accessible and uanderstadabls to studenis,
prasents a8 major problem among aubhors and educators. What
has been done was o divide the scisnce of ochemistry into
several bhranches - Biochemistry, Organic Chemistry,
Inorganic Chemistry, Analytical Chemistry, Physical
Chemistry, and Muclear Chemistry. Selected topics from sach
of these branches arve Llifited and collected into a unified
Tmubject rcalled General Chemistry. This is the kind of
chemistry subjsct being offered fto high school students and

firast vesar college studenks.

On Languane Difficulby

fAccording  to Bnith and Dechant (19413 the .capacity of
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inventing and acoguiving langusge is  one of  fhe most
distinctive featurss of human development. Theay furkher
gxplained  thalt languags plays & central role in the
acquisition of scientific concepts. Human beings do nob
only havs bthe ability to invent concepis in describing  the
world but also how o wubilizs  +thes constructed concepts.
tilization of concepis is also one aﬁpeaﬁ ot 1iﬁgui%tia
ackivity in sciencs,. They collaborated Turther by saying:
Chemistry, liks any scieffioe subject, has ils own vooa-
bulary and concepts. Though vocabulary tends fto  be
precise and definite, the concepts fregquently are broad
and exfremely oifficulit to derive from concrebs e&wam
rignce. For sxample, atom, valsneoe and electron  are
difficult o conceptualize. Whereas, one can  readily
learn terms such as slechtron orbital and snergy  level,

2 full understanding of them is beyond immediate reach.

Smith and Dechant farther menbiona2d that vocabulary
skills are basic determinants of school achievemsnt. Vo g
hulary skills also correlabts highly with competencises.
Without understanding of words coaprehension is impossible.
& shild with  the best  angd  voluminous -vocabulary will
penerally have a good ammwréhenﬁionn

The opinion of Peierson 2% al. (1989) is also relevang

to  the above views. The uses of a suitable vocazbulary is =
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difficult problem not only by the learnsr but also by the
teachar. Mew conceptbs should be introduced by the tezcher

in & language that the student, himss1+, can  uwuse  funocbio-

nally. Ever, simple languages will not elarify a difficuls
idea -~ Y The atom is the smallest particles of an  elemasnt”,
for example, or " During chemical reaction mass is  neithen

created or destroyed®. To cite perﬁiNEﬁt portion of  their
opinion s
In chemical bonding, covalsnt bond can be described  as
‘shared sisctron pair’ Yo mean Lthat the =2lectron pair

+

sxiste in some space betwesn the atoms in 3 molecule,

¢ [

in  the sveryvday English languans “to shares’ means rin)

posEess or uwse or endurs Jjointly .

Tha implication is thatlmhemiﬁtry teachers nesed fo
pmphasiz the distinction of meaning of the same words in
averyday English speech and in 2 chemistry oontaxt.

n language difficuliies in learning sciance, Gaww@gan
{in Skinmer,1961) said that the most obviouws characteristic
of science information, concepls and generalizations is that
they are in largs msasurs verbal. H

In his report "Project WISP ¢ Womds in Bocience -
Philippinss" submitted %o the Philippine Boisnoe ERoducation
Center  (now URISHMED) in 1974, Bardner supports the idea of

Barrison by describing the characterisiic of scientific
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languanges as &

In

Brientific 1an§uage ig nobt dust a collection of verbal
labels for science concepks. Scientific concepts are
gxpresssd by means of proposiftionsy these propositions,
it they are 4o be understood, reoguire the student o
have learned the synlbayr of English —  ifts grammabical
structure, the way in which ideas are linked togesther
wikthin and beftween propositions — and to have learned,
largs hody of non-teachnical vocoabulary as  wsell.

e sams  vepord Bardner pointed out the sources of

-

language difficultiss of students in  learning scisnce.

ficcording ko him g

a¥ult]

Many childyan iﬁ pountriss where English is the mother
tongus have difficuldy in wbtilizing ftheir language as
an instrument of 1gawning four several reazons. Firsk,
the Yeacheyr i% wusing language which is ton btechnical or
o complex ko the students. Beoongl, the typical
classroom is giving shudesnbs insufficient  oppordunity
1o discuss theiy ideas, to apply ths students” oub-of-
sohool kEnowledge to new informaEtion. Third, in many

homes, parents oo not encourage reading and discussion.

If thess are problems in English-speaking countries,

much  more  seriods  avre they in countries  like  the

Philippines, whers The wernacular of the home generally
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giffers from the language of instruction in  ths  school.
Students ié non~English speaking counbries are a2t 3 disad-
vantage with respect to instruction and also in  reading
textbooks writften in English. It is expected then that
Filipino Etudsntg will supsrience conaiderabie gifficulties
at school, especially in subjects like scisnce where they
are fregquently presented with many new concepts ofbten unre—
lated to their direct personzl experiences.

This leads +to the assumption that bthe wse of the
English language as a medium of ingstruction presents a2 major
lsarning difficuliy for many students. Using dialect which
are uhderstood and accepted by most individuals is one way
of impraving undersbtanding concephs (Meecado, 1982, He
Furfher said that in genevral, the ftarget clientele sspecial-
1y in  the rural arsas prefers the local dialect over  fthe
English language or national Ianguage: But in places whsere
people are proficient in the English language or using
varied dialects, +the compromise is o wse the English
language .

The 1992 EDCOM Report cites that a sbudy in 1987 made
by khe Institute for Science and Mathematics Education
revealed that the English understanding of a sample of ele-
mentary school bteachers is eguivalent only to Grade 7 and
meveral other resegarch studies have shown that students

learn mors and faster when taught in Filipino or in  their
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native language rather than in Enalish. The raport  recom—
mends the wse of vernzcular or dialect as medium of instruc—
tion inside the classroom and to develop pight away instruc—
tional materials written in Filipino and the vernacular.

The use of Filipino or vernacular had so long ago  been
recomnmendsd by khe Presidential Commission ©to SGurvey
Philippineg Education (196%9) as cited below 2

The Commission belisves that bilingualism in Filigino

or  English is bobth a2 fact of Philippine nabtional lifs

today, 2% well as a desirable condition of the contem
porary world. The choice is not sither Filipino or

English, %o the exclusion of the other in our  educa-

tional sysbtem. It is recommended fthat Filipinﬁ he the

main  language of instruction at the elementary level,
with the main vernacular as the medium in the first ftwo
grades. At the secondavry and higher educaltion lsvels,
it is recommended that Filipino or English, whenasver

practicable, be the instructional medium.

The use of vernacular in convaying chemical ooncepts
cannot be avoided. The English language is not complete in
itself to describe the science of chemistry. Tao cite ths
inadequacy of the English language, btake the definition of
matter and mass. HMatter is generally defined as anything

that oocupies space and has mass. The word mass s used  in
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the definibtion o get & clearsr understanding of the msaning
of matter. But what is mass? Mass is Fhe guantity of mat-
ter present in an object or material. Again, here makter
is wused to define the word mass. Further, mass and weight
ars two different physical gquantities in scisnce. Howsver,
it somebody wanbts to determine the weight of a cerfain
abjsct the verb used is "bo weigh". Similarly, if it is the
mass of the same object that is %o bhe determined +the verb
ussd is again "to weigh". Whether it is mass or weight that

is to be determined the sample objisct has to be welighed.

Un Cognitive Bevelopment of the Students

A serious problem for students going into ths chemistry
and other natural scisnces and mathematics is the require-
mert in, these fields of specizlization for 3 rel&tivaly high
level of absitvact and critical thinking. The wvast majoriby
of Filipino students simply do not possess such cognitive
develapment. In ferms of Plaget’'s stages of mental develop-
ment, only between 3% and 20% of Filipino students 'have
attained the formal operational stage of intsllectual deve-—
lopment (Javier,1984).

Smith and Dechﬁnt (1241} said that abstract and oriti-
cal thinking is not a simple gadget that can be faught and

acauired on the spot in one lesson, uwnit, or even in one

single subject. It is somewhat a way of life. It is neces-—



sary to sse abstract thinking as a developmental preosmess  in
which fShevre is a psycholegical ledrning ssousnce bthat  shu—
dents need o follow.

Azl high school students ftaking ehemistry ahout  the
word  "mass", ranges of different answers will bs obtained.
Gome studsnts may say mass is a religious ackivity, others
will probably say it is a pile of sand and cement, sic.
This is nobt surprising according o 8mith and Dechant since
the davelopment of a concept by an individual is 2
cumplative process like oriftical thinking.

In teaching chemisiry concepts, theoriss, 28¢., therse-
fore, the teacher should be asare of the studdents cognitive
abilities (Hevnander, 19782). The tsachsr has to maich - his
teaching  sityle to the mental capabilities of hisz students.
The point hers is not only that students  learn specific
vorabulary or mathematical operations underlying the concept
of avery soientific phenomena bul should develop general
mapacity for thinking. Many students who enter high school
have never developesd good reading, comprehension and  compu-
tational skills., The study of scisnce materials requires
critical thinking on specific‘prmhlems followsd by gesnerali-
rations fto relabted problems. What is Rappening in  most
most classrooms is that concepts are inbtrodusesd and  learned
rotely  but bhe relationships to existing cognitive . struc—

tures or prior knowledge of the students are neglected.



For new materials ko be meaningfol o the  students,
teachers must  find wavs bto connescht or zssociate  the new
material to what students alrsady krow. The pre§ené idesz of
tihie  students on & particular bopic defeymine which  new
concepts are poventizally meaningful (Arends,1988). Tha role
of previous kEnowledge or experience is further sxplained by
Garrison fin Slkinner, 1941 when he said:

fnother fundamental in the teaching of science is to

begin with ths ﬂ%pﬁ?ian&ea of the childran. Childresn

Mave considevable knowledge about the snvironment  when

they anier school. They bring with them seven years of

gupearience. The lessons in scisnoce must be in harmony
with thess syperisnces. Arbificial mobivation will nog

e necessary o enlists children’s interest in science

it the fteacher will relate the wmatevials Yo the

sxperisnoes of the students. Often voung children  are
challenged by ideas that appsar commonplacs or  aven
duall do the adulb. It is only when ﬁhehteacher ig able
tin view the universs from the lsarner’s point of view,
as well as his own, that he is able fo enlist the inte-

rests and beal efforts of the students.

fAlong  this  line, Lawbther (in Skinner,1%61) advises
tearhers +to be carsful not to  abbreviats ewpsrience  af

shtudents tm verbal symbolism. He sbiressed further @
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Teachers should bsar in sind  that concepts develop
through  numsrous  speoific swuperiences  from  svervday
1ife  and grows slowsly from the taﬁﬁrﬂteg parceptual
level o thes absiract, relationship-of-common-elements
level. Following thess principles of conceptual dseyve-—
lopment, the teachéw can acceleralts understanding of
of concepts bhys (1} inducing  the concepd with sxamplss
in which the basic relationships stand out, (2 keeping
the examples as oclose as possible to the concrete -
Jeots and partéptual level of the svervday life of the
dearner, and (3 reducing ths numbsr of concepits to be
moveresd  and alloming more bTime and g%eaher wealth of

l

expearisnce for sach.

The esoisnce sducation literabars of the late 1%BO's
indicate the smergence of a new teaching spproach in scisncse
which takes into accounts the cognitive structures of the
shtudents. The so-called constructivist theory of teaching
61 eNce .

“Constructivists  as  implied by Driver and  Oldham
(19M5)  Yyisw learning as z restructuring of experiesnces,
ideas or concepbts pressntly held by siudents". The work of
Some nmtabla.ﬁcience edusabors Like Briver and Erickson (in
Oshormne and  Wittrock, 1985) among others revsaled that

students often bhave views of scisnce concepis sven  bafore
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formal schooling that differ from those generally accepbed
by science teachers. Thesse alhevnative science views have
been callsd, among cher terms, s  Ychildren’'s scisnceY,
"zlternative frameworks", Talternative concephions", and
"mini-theories".

Aocording ﬁm-Dﬁbarn; and Wittrock (198B5), Pilagst could
be considered as s constructivist. Central +to Pizagest’'s
theory is fthe idesa that children’'s cognikive development
follows a well-defined seqguence of stages whareby shudents
acguire "cognitive structures® that enable them to deal with
the world.

FPiaget hypothesized four factmgs affecting the cogni-
tive development of a child, namsly =

(1Y makturation =~ +the older 3 child is, %the more
likely that he will have cognitive structures that
act in more coordinated ways,

{2} sxperisnce — the moras expaﬁiante that a2 child has
with physical objects in his snvivonment, the more
likely that related undersbanding will develop,

(3) smocial interaction ~ the more opportunitiss
children have to intsract wikh peers, parents and
tearhers, the more viewpoints they will hear
explicitly and implicitly, and

(4) eguilibration - not only does 2 child assimilate

guperience into his existing mental framework, he
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alesn accommodatss the structurss of his  framework
in  response fo his experience (Eprinthall and

Sprinthall, 1987).

-~

Dther +than experisnce there are still some factors
that affect the cognitive development of a student which
promokte  learning such as teaching strategies used by the

teachar.

On Teachinng Strateciss

Many concepts  are relatively concrete  and sasy  bo
dafine Hrant, 1920}, When somebody sees 2 car, .on most
oroasions the individozal s able do raecognize ig immediétely
beravse of its appearanoe, mobtion and sound. Human beings
have learned Lo associabte bhese characteristics to a piece
of  machine walled automobile. Howaver, some concepbts  in
chemisktry are abstract and very difficult to define, for
axample, oconcepis such  as molecular orbitals 5% linsar
combination of atomic orbitals.

Toy  tone down complexity of concepis models, esxamples,
or illustrations are employed. In applying the examples $o
induce the concept Deese and Hulse (19467) said that the use
of strategies will clearly 1ift concept learning out of khe
domain of simple discrimination lsarning and robte learning.

However, necessary precautions should be exercised in

the wse of examples, models or illusdrations. Aumubel



(1968 cautions that the wse of s2ramples, models and
illustrations should be intended o clarify the meaning of a
concept and not to serve as  superfluous  padding or o
generate & spurious sura of scientific authenbticity. It
they are parmitbted to beooms sxcessively defailesd, coaplsy,
or  esobsric, they fend to become  ends  in themselves,
thereby obscuring  rathey than clarifying the oconcepts op
ideas they sxemplify.

HMelping sftuwdents to develop and clarify their wunders-
tanding of concepts is the fundamental purpose of  the
teackher {(Brant,1990). He further explained that it is not
only  the wvery fechnical concepits of scisnce which nesd
rarsful consideration but to correct misconceptions already
hald by students when thesy snbtesr school. What ocollsos
insbtructors complain zbowult is not the lack of scienbific
knowledges of their freshman students, but the firmly held
srrongous  scientific concepts with which so  many students
possess  whan  they enter collegs and which  ave freguently
vary difficult to eradicate hecauss  these concepls  are
already imcorporated secursely in Tthe ﬁmgﬂitiwe shtructures of
the students. An awarensss of these problems will assist
the teackHer in selecting appropriates teaching strategies -
those which enable students to fmrmula%e new concepts, o
challenge +those which zre alveady learnsd (sometimes not

caorrectly) angd to develop links betwesen mid, already
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learned, concepts and new concepts as thay ars lsaroed.

Laya (1985) recommends the usze of analogy as a teaching
strategy when smployving sxamples, models or illustrations.
Analogy which shows paralleiiﬁm 5§ﬁween a2 new concept ko be
lTearned and an old concept already learnsd can be made  mors
affective using examples that respond to the lifestvilie of
the students with which they are familiav . Teachers should
gselect from students’ oun lives some previous knowledge oar
axperisnce thalt exemplifiess the same critical atbtribubtes of
the nmew and old concept. For example, in schools located in
the oossbal areas most studsents are familiar at least with
fishing. In such & situation, the sclience teacher might
draw oult immediate response from bthe étudeﬁt if the teacher
concentrates a2t least initially on  the marine objiscts.
Similarly, *fhose students in the mountain and agricultural
aregas would  respond immediately to plants or bhirds.

The potential of anzlogy as an effechive teaching
atrategy in problem solving is reflected in tThe work of Bick
and Holyoak (in Anderson, 1985, With this technigue, the
problem solver attempts to use the structure of the solubion
to one problem fto guide solubions to anothsre problam. This
strategy is usually emplayed in solving exercises in
mathematics which is also apélimable to chamistry feaching
especially on topics where mathematics is a requirement.

A teaching strategy similar o analogy being recommen—



dad by White (1988} which doss nob appsar &9 have been s
tangsively siuwdied is synscbtics. Originally devised o pro-
mote creabivibty in  snginesrs, syneotics can bes wsed  in
secondary  and 2% the uppsr levels of primary schools  $o
induce students o think asbout and exbtend faobts. One  oould
alan expecht  that students who freguently pavriticipated in
synectics sxercise come to oreats analogies spontaneousliy,
and =m0 would elaborate btheir knowledge habitoally.

Lastly, in selscting appropriates teaching techriguess bto
facilitate growth in concepdt learning Brant (1990 advises
teachsers to consider the following :

{13 the teacher’'s obisctives,

{21 the fteacher’'s understanding af  how students
learn § &#hd

(3} the tGeacher’'s desire B0 teach in a way which

4

catare for  the individual needs of the studsnts in the

ol zmsroonm.

Related Studies

The Ffollowing studies conductesd were considersd perti-
nent  and relesvant to the presant study, hsnoes theiv  inclu-
mion in this stady.

{*apibes (1990 conducted 2 study *to determine  +the
ralationship bDesiween Engiiﬁh competency  and  sciesnce legar-

ming. The subjecks involved in the study were 96 first year
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high school students of Balayvan Collsoss cabegorizaed attﬁr—
ding ko ktheir level of competency in English as  high  and
1o The study made use of the descriptive method of
research of the correlation type. The study revealed fthere
in a significant relationship betweesn English competency and
ability to  investigate, learning of science oontent, and
class sianding  in scisnce of students mitﬁ high English
competency.

Suaraz (1984) found out that thes most frequently used
teaching method in feaching chemisbey kg the lecture—discus—
sion and lecture-demonstration. The subisct of her shuchy
mware 14 college chemistry tsachers of the Cebu S8fate Uollage
cof Scisnce and Technology during the school year 19851984,
The normative-descriptive fype of rasearch was used which
emploved guestionnagires and interviews in data gathering.

Brimnes {(1982) ocpmpared bthe effecbivensss of the
modified individualized approach and the lecturs—discussion
method of teaching high school chemistry. EBriones axperi-
mented on G Ehivg yvear high school  shudents .during the
schonl year 19811982 using a tsacher-made achisvemsnd test
in gathering +the data. The result showed that *the two
me thods did naot diffar mignificantly in fterms of shtudent
achisvemend. However, the teaching methods wsed had ofher
p ronouncad effechs on students’ bahavior. Students

subjiected %o  the modified individualized approasch besoame
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more active in classroom discussions than students subjeched
to the lecture—-discussion approach.

Pili (1984} investigatsed the effects of the Piagstan—
based learning cycle spprozch on the lsarning of chemical
reactions  and  egquabtions using &8 sample of 212 first  yzar
tollege students assigned to experimental and conbrol groups
during the latisr part of the first semester of school year
1203-1984. The approach made use pf concrete obsevrvatbtions
from results of laboratory activities from which %o derive
abstract thinking involved din writing Lthe chamical
sgquations. The results showed that achievement of the
desirved instructional objectives of chemical reactions  and
equations can be improved uwusing the Piagetan-based learning
tycla“

Caﬁtillu (1274 conducted an analysis survey on the
effectiveness of molscular models in teaching arganic
chemistry. The respondents were high schopl  chemistey
teachers from randomly seleched schonls in Metreo Manilz  and
in  the provinces. Majority of fthe respondents agreed thatb
they have szperisncead a more effective way of communicabtion
Lo the students when wsing the models. Further, students’
imterest are esasily aroused and a more sbimulating learning

atmosphere is created.



Relatipnship with Present Study

The present study is essenbtizllly similar to the wsorks
of Camibes, Suarex, Briomes, Pili and Castillo for the maémr
ragson that 511 studies were concerned in helping situdents
understand and meaningfully learn the subject matbter in
chemistry by ddentifving fthe most e2Fffective teaching
approachas  and other fa%tcrﬁ that go with' it.

’

Bamibes shudy  rvevealed that English compebtency of
students have & significant positive relabionship with lsar-—
ning science goncepts. This finding is similsr to the pre-
ment study in the sense that English languages used as mediam
of  dnstrucbion affectsd bthe stuwdents’ wnderstanding and
learning conbent aress in chemistey. The differences liz2 in
the research desion used, sampless of the study, and place of
whudy . *

The study conducted by SBuaver is similar to the present
sty in bhe sense that both studiss identified the teaching
method most  freguently used in teaching chemiskry. The
present sbudy did not only try o didentify  the teaching
method But attempted to find out fthe effectivensss of the
comtb ined lechure—disoussion %ﬂd Laboraboery me thod as
comparsed  to  the comparative analogy approach of  fteaching
ehemistry oconcepds. Both studies diffar in the method of

research wsed, +the time and place of study, and samples

time .
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Eriones’ sbtudy was to find out ths sffeckivensess of the
lechure—discussion method of teaching chemistry concepts as
comparsd  with the modified individualized zpproach of tea—
ching. Pili wsed conocrete observations from laboratory aoc-
tivity resulbs to induece learning of chemistry Eﬂﬁﬂﬁpﬁﬁi
The teaching approsch used was the Piagstan—based lgarning
eyile . Castillo’'s surwvey dealt on the sffect af wusing
models in ksaching. Models were used to simplify sbstract
chemistry conoepis as a btouch-and-ses visual aid  to  the
wnsesable nature of chemistry concepts. The pressnt  study
identified the most affective tsaching method in thamiatry'
inghruction.

Thae main differsnces of the zsbove oibted studies as
pompared  bith the éraﬁent shedy are on the partisular bes-
whing approaches wsed, time element, the place wherse the
studies were condocted, the samples ussd, and  the conbent

argas coverand in the study.



Chapter 3

METHODE AMD PROCEDUREES

El

This chapter presents the resesarch design, descrip-
tion of subjects, sampling proceduors,  Sopic identifi-
pation, instrumentation, data gathering and the statis-

tical treabtment of data.

Research Design

This study on the effectiveness of +the comparative
analogy approaach of teaching chamistry concepis employed the
gxperimental method of research using in parficular  the

Pretest-Posttest—Control Broup Design represented below as s

Purposive Pretest [Treatment (Postiest] Difference
GBrouping )
Expervimental - 04 Xy O Deg = Oe—0y
fGroup (P
Control = X 0y -ch = [lg—l=
GBroup {P)
and
Degcgp b0y — B3
DE‘QCQPP (UE‘“BI) o {D;{_"D::‘
Whers @
B - Purposive selection of the members of the con-

trol and experimental . group.

=8
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By — Pretest of the experimental group.

O~ — Postiest of the experimentzl group.

Xy =~ Gomparative Analogy Approach of  fteaching che-
mistry concepts.

Xy = Traditional method of . feaching chemistry con-
cepts.

0z = Pretest of the control group.

Og — Posttest of the conirol group.

Deg - Diffaran:elbetwaaﬁ the posttest and pretest mean
grore of the experimental group.

ch ~  Riffarence between the postitest and pretest msan

score of the control group.

Dea - Differencs bstwesn the pretest mean scores
augp .

of the experimentzl and control group.
Dagcgpp -~ Differance bstuween the difference of the

pastitest and pretest mean scores of the
experimental grouwp and the conbtral group.

Subjects of the Siudwv

The study was participated by all thivrd year high
schoel students  taking chemistry under the Mew Secondary
Education Cuwrriculum (NSECY in the laboratory school of
Samar State Pmlytecﬁnic Collegse.

A fotal of 5B students served sz samples of the shudy
(Bppendix 8). This figure is actually 41.7 per cent of the
total third year high scheool population of Samar State
Polybtechnic lelgge, Catbalogan, Samar.

The age of these students ranged from 14 to 14& years

old.



Sampling Procedure

Purposive sampling was emploved in this study. The
researcher asked from the two third year high school ssction
advisers the subjects’ previous report cards. Sex and grade.
in Science and Technology-II in the previous vear of sach
student served as basis in identifying sguivavalent samples
af +the two groups — 2% situdents in the experimentzal group
and aznother 29 stud?nts in the control graupJ

The Scisncs and Technolmg& 1T grades between any two
students of the same sex from the two sections were cor-
respondingly mabched. Each group formed consisted of 10
males and 1?9 females.

The non—-gsamples were ranksd from highest to  lowest
based on their Science and Technology grades and wers dis-—
tributed bhetween the two groups finally forming two hetero—
QENBOUSE QTOUDS.

To reduce Hawthorne effects by samples and Hun—ﬁamples,
the students were kept uninformed thaitk they were
participating in an experiment being conducted by the

reasearchar.

Topic Identification

To really find out the effectiveness of the compa-
rative analogy approach in feaching chemistry concepts, the

topics discussed under the instrucktional phase of the study
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were the lavw of definite composition and the law of multiple
propovrtions. These topics were identified in the study of
Oliva (1991} as only partially isarned Dby students but
teachers feel competent to teach. For purposes of increa—
sing the coverages of the study, additiomal ftopic on the par-
ticulate nature of matter — zhout atoms, 2lements, molecules
and compounds was included. The additional topic was justi-
fiable since it is a preregquisite for the “total uwunderstan-

ding of the subject matters in chemistry.

Instrumentation

A table of specifications of objectives on the topics
particulate nature of matiter, law of definite conposition
and law of multiple proportions were preparvecd (Appendix Fl.
& table of test specifications based on the sSpe-—
cifications of objectives were also made (Appendix G).

A multiple choice tesht of thirty thres (33) items
rovering the range of the identifiesd topies were construcied
based on the table of specifications. The whole test was
made wp of three parts. Part I (8 iftems including 2 extra
items) and Part ITI (12 items only) wsere of the fixed-res-
ponse type and Part IT {13 items including 1 extr% item?d was
g multiple-response type of testh.

Copies of %he fivst draft of the ftest items were pre-

sentaed to knowlsdgeable collegques, the research adviser and
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chamical educstion expert for ftheir opinions, commenits and
suggestions to improve the instrument.

With the expert’s approval the first draft was revissed
integrating the consolidated Euggeséions. The revised test
was tried out to 101 fourth year high school students of the
Samar State Polytechnic College, Catbalogan, Samar and item
anelyzed (o debtermine its difficulty indices, discrimination
indices and test reliability. No obther criterion was needed
axcepnt  that these students have taken and passed chemisbry
in the previous vear.

Factors +that may affect the result such as sitting
arrangement (one seat apart), lighting (flourescent lamps
onyy, ventilation (windows were open), use of calcoculators
(not  allowed) and discipline (no  talking and cheating)
during the try out were properly controlled. The +time
consumned by most sbtudents to finish the whole test was
likewige noted and recovdsad.

The | D—index item analyszis was performed after
retrieving, correcting and scoring the papers followina the
steps recommendad by Stanley and Hopkins (1972)

1. The scored answer sheets werse arranged from the
highest to the lowest score, thekhighest‘at the top and the
the leowest at the bottom.

2. The high group was separated by counting - 27

(0,27 % 101y answer sheesets beginning from the fop. Simi-
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larly, thes low group was separated by counting 27 answerp
sheets starting from the bottom.

S.  The total number of cwrréat rasponses per item  of
the high group were counted and divided by 27. This is the
proportion of the students in the high group who answered
the item carrectiy, designated as p» The same was done for

the answer sheets of the low group, designated as .

Fesults were fLabulated for sasy analysis and interpreta-

tion.
Mo. of correct items for the high group
P =
27
No. of correct items for the low group
P =

27
4. The index of difficulty per ibem was conpubted by
adding py and pp and dividing the sum by 2.

P+ Py

2
5. To abftain the discrimination index per item, the p
value was subtracted from its corresponding py value.

D= py — Py

The accepted indices of difficulty ranged from Q.20 to
0.465. This acceptance was based on the interpretation of

Ebhel (19465) shown below
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Indeyx of Difficulty Item Evaluation
.86 - 1.00 Very easy items
0.7l - 0,83 Easy items
.40 - Q.70 Moderately difficulid
items
.15 - 3.39 Difficult items
0.01 — o.i4 Very difficult items

Likewise, the accepted discrimination indices range was
fraom G.303 and sbove based on the interpretation of Ebel

(Stanley and Hopkins, 19732) as follows:

Incger of Discrimination ITtem Evaluation
0.40  and up MVery good items
.30 — 0.39 Reasonably good but pos-
. wibly subject to
improvemsent
0.20 —  0.29 Marginal items, usually

nesding impravement
Ba low .19 i Poor items, to be rajected
or improved by revision
Test items with discrimination indices below 0.30 were
gither rejected or improved in order to come up with a 30—
item test of ratios 1:2:2 for knowledge, comprehension, and
application, respectively. The final revised test was used
as the pretest and posttest instrument of the study.
The interpretation of the computed v (reliability coef-

firient) was based on the interpretation given by Ebz2l shown
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tielond ¥
Reliability Coefficient Degres of Heliability
G.93 -~ 0.99 Very high, rarely found
among teacher made test
G.90 - 0.94 High, equalled by faw
. teasts. ’
.80 -~ 0.8%9 Fairly high, adeguate

for individual mes—
suremant; .

.70 -~ 0.79 Rather low, adeguate
for group measurs-—
mant but not very
satisfactory for
individual measureg-
ment.

B low 0.70 Eow, entirely inade-—
wprate for indivi-
duzl measurement
although wseful for
group average snd
achool survey.

Data Gathering Procedure

The experimental group znd control group were pre-—
tested using the final revised test fifteen days befare the
experimental phase. At the outset, students were informed
that tée test wWas bheing given for prognostic purposes to
minimize getting bias results. Afterwards, the test papers
ware collected, scored zand recorded for subseguent statis-
tical analyses.

The resesarcher used comparative analogy approach to the

experimental group teaching the topics on the particulate
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natuge of mattery, law of definite composition and law of
multiple proportions guided by Five (5) detailed lesson
plans group. In the other group, (CE), traditional method
of teaching was uwsed based also an five (3) detailed lesson
plans. Sample lesson plans ars pressnted in Appendix K.
After covering the range of topics of fthe study, the
posttest was administersd o both groups using the same test
instrument in  the pretest. Hgain, answer shesis were
collacted, scored and recorded for statistical treatment.
‘ Factors that may affect fthe resuli gduring the

pretasting were also controllsd during the posttesting.

Statigtical Anglvses

The test reliability was defermined wsing the modi-
fied Fudsr—Richardson Formula 20 given by Stanley anc

Hopkins ast

& & Lpg
T ee—— L 1
k- 1 (D
whars s :
r = reliability coefficient
I = summation
p = proportion of students who answerad the par—

ticular item correckly (difficulty indexr).

q = proportion of students not getting the cor-
rect answer far a particular item (1 - pl.

i =  total number of tesh ibtsms
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D = mean of discrimination indices

The results of the pretest and posttest of the control
group and the sxperimental group were analyred by computing
first the mean scores and standard deviations using the

following general formualas 2

_ 10
1y O =
Y
arnd
3 -
/ MOEDSY - (D)=
2) 8D = /
AV MIN-13
where @
o - Mean
z ~  SBummation
] -~ Pretest and postiest scores of the two groups
or differsnce of the posttest and pretest of
the bwo groups. )
Io - Bum of the 0 column
0% ~ Sum of the 02 column
N - Number of students of sach group
8h -  Standard deviation of the posttests and pre-

tasts

To find out if there was significsnt difference at «
{significance level) equal to .05 betwesen the pretest and

posbttest mean scores within the group, the t-test formula
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for dependent means as follows was used 3

DX N/ N
3y B =
S
wihare =

t- — Computed t-value for dependent means,.

D - Average difference betwesen the posttest and pre—
test of the control aroup (ch) ar the supe-
rimental group (Deg)n

N = NMumber of students of sach group.

50 - Standard deviabtion of the postbtest and pretest

af  ths control group or the srperimental
group  (Walpole, 1982).

Ta find out if there was a significant difference a3t &
egqual to 0D between the pretest mean scores of the experi-
mental and control groups and  the mean of the difference
of the prebtesst and postbtest scores of the +two groups,

the t—test Fformula for independent means as follows was

ueer] &
D
4y £ =
/ (Ny=1)8D;< + (No—1)8Dg?
/ (L/7Myg + 1/N)
N N'I "i"NE""E
mhére H
b = Computed t-value of independent means.
n - Difference aof the pretest mean scores (Degc }
" of the experimental and control groups or %Ee

difference of the mean difference of the post-
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test and pretest (Degcgpp} of the ftwo groups.

Numhe% aof stuwdents in the control groug.
Mumber of studenis in the expervimenizl group.

Standard deviation of the pretest or diffe-—
rence of the posttest and pretest of the con-
trol group.

Standard deviation of the pretest or diffe-
rence of the posttest and pretest of the supe-
rimental group {(Halpole).



Chapter 4

PRESENTATION, ANALYSIS AMD INTERPRETATION OF DATA

This shapter presents the data gathered,; their analysss
and interpretation of results broksn down into six catego—
ries as follows: 1) profile of the subﬁects, 2} item analy-
ses of ftest insbtrument, 3} comparigson of pretest mean scores
af  the sxperimental group and cmﬁtrmlvgrmup, 4} comparison
of the posttest snd pretest mean scorses of the experimental
grodp, 5} comparison of the posttest and pretest meaﬁ BSCOTES
of the control group, and &) comparison of the posthest and
preftest difference mean bebtween the esxperimental group and

+
control group.

Profile af the Subjiscis

The students’ profile are shown in Table 1 ,_The table
includes the students’ Sciesnce and Technology 11 grade, sex
and age.

It can be read from the table that the average age of
the members of the experimental group is 14.99 vears while
the average age of the members of the control group is 14.88
yeérs. The mean difference is 0.11 year.

Other things being egual; such as sex and science
grade, it can be said that the members of the ému groups of

a0
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samples were nearly of the ssme age.

TABLE 1

Gragde, Sexw and Ane of Samples

Tt TmT St S T PUT S T T Tr e mm o mms NLa My N G4 WIS G T M rd me et s e ame s s ges g re e Mrn M M SR M G M ANE GSe BHE beid M S bkt G e e nasy e g Y NS b f
—e e L T I N N N L S N N I T T N N I T I I N N s o iR s e o

Students”’ fige (No. of Years)

No. Beay 5 armid T Grade{ Experimental Control
1 F 0 15.5 15.1
2 M 0 15.5 13.%
3 F 87 15.8 15.3
4 F 88 ' 15.2 14.8
a F 88 1% .0 14.8
& F 87 14.5 14.7
7 F 87 13.6 1&5.6
g8 M B7 15.53 1.1
2 F 87 15.0 . 14.8
10 F 87 15.4 14.8
11 F B34 15.0 15.3
i2 M Bé& 14.% i4.9
13 F 86 14.% 14.8
i4 F B4 id.& 15.3
i3 F 85 14.3 14.8
1é 5] BE 15.0 i5.4
17 F 85 1.0 14.9
18 i B84 - 13.3 14.3
12 F C 84 18.1 14.8
2 F 83 15.5 14.3
21 M 83 13.2 1ha3
22 M 83 14. & 14.13
22 F a1 14.4 15.2
24 F B1 L 14.2 14.7
25 F g0 14.2 14.6
26 F 77 14.7 14.8
27 i 78 18.3 18.4
28 M 77 i4.7 i5.2
29 M 75 12.9 1%.5

TOTAL 454 . HO 431 .50

= — Surn e wms rms mm tr L S Ce m mm mre AT ST WS ATH TS ATE AT M T SN WAt P S Bt frar My Mt et pe fean ey s map et s S g meme tuas dand proy bem yem e pers
R N L O R I L NN RS R NN e S S T S T N N T N T o N e o NS o Sdm e mS



ITtem Anglvses of Test Instirument

The item analyses af the first draft of the test ins-
trument which was tried out to 101 fourth wvear highschool
students of Samar State Polybtechnic Lollege is presented in
Appendiyx L.

Difficulty indices ranged from 0.20 to .65, providing
a wide vange of difficulty. 0OFf the original 33 items, 20
items were identified to be moderately difficult (MDY and 13
were difficult items (D).

The indices of discrimination ranged from 3,15 o 0.75.

In order to come uap with a 20-item test instrument with  an

B

lttem ratio of 1:242 For knowledge, comprehension and

application, respectively; items with discrimination indices.
greaéer than 0.30 with funcfional distracters were accepbed
without  the need for further improvement. Two (2)  test
items under Part I of the insirument (Items 4 and 35)  with
ahove 0.30 discrimination indices were improved dues to
nonfunctional distracters. Another two (2) itsms (Items 18
and 3I0) were improved for low discrimination indices which
was attributéd to ambiguous statements or guestions. Item 1
ard & were rejected as extra items of Part T duse o poor
discriminating power among the eight (8) items. ITtem 28 of
Part III was rejected as exbtra item due o its similarity
with item 2%. All in all, 26 items were retaiged, 4 items

were impraved and I items were rejected.
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The modified Huder-Richardson Formula 20 was applied o
tletermine +the test relisbility using as data the compulbed
indices of discrimination and difdficulty indices of the
retained and ko be improved ftest iltems. The best
reliability cosfficisnt was compubted to be Q.80 (Appendisx
#Mi. The test instrument was interpreted ag Righly réliabla
for group measuremnsnt.

Az oz whole, the test instrument wes composed of mode-
rately difficult items as refleckesd by ifts compubted diffi-
culty indsy mean of .42, With a calculated discrimination
inder mean of 0.49, the test is intsrpreted as being made
wp of very good items. Thse final form of the ftest instroe
ment is presentsd in Appendix I.

Comparison of Predtest Mean Scorse

of the Experimental Sroup
gnd Control Group

¥

Table 2 displayvs the statistical ftreatment result of
the pretest scores of the sxperimental group and control
gruﬁgu The compubations of the means and Lt-test are
reflectad in Appendix N,

The datz and results displaved in Table 2 are clear and
straightforward. Inspection of the mean scores shows  that
students’ achievement in sach of the experimental group and

contral group are essentially sguivalent. The prefest mean

groare of  the experimental group is 7.793 and  the conftrol



TABLE 2

Datz znd Result of the Pretest Mean Srores of the Expe—
rimental Group and Control Group

Evperimental Control Diffurancs
Students
Pretest - Pretest " ) Begc o
0y 0,2 0= 0> 0y 2
i i 100 12 144 -2
=2 10 100 10 100 ]
3 L 100 4 81 i
4 B &4 7 49 i
] 7 42 12 144 -3
& 8 &d -8 b4 O
7 2 B81 11 121 -
] i1 121 8 & G
@ 3 4 & =& -
10 14 194 11 121 .
11 £ &4 11 121 -
12 10 100 1t 121 -1
13 2 a1 7 43 2
14 8 & g érdh 0
15 16 1040 7 4% &5
16 3 9 B &4 -5
17 5 25 2 243 —4
18 11 121 12 i44 -1
19 8 &4 & 34 2
20 7 4% 4 1é =
21 & b 7 LA -1
22 7 49 B A4 -1
23 & 34 G 2b 0
24 7 49 9 81 -
28 ) 9 & b -3
26 8 &4 3 25 3
27 8 ha 8 b4 0
28 7 45 3 25 e
2% =) 25 b 36 -1
TOTAL 226 i942 257 2089 -1%
MEAN 7. 773 8.172 -3, BT
" COMPUTEDR £ @ 0.596

TARULAR © : 1.960 alt o = 0.03, df = 56&
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group ‘s mean is B.172 with a mean diffavencs of Q.379.

Tt determine the significance of the difference between
the pretest mean scores of the two groups, a bwo-tailed G-
test for independent means was debtermined.

The computed t valus of 0.5%946 is smallar than the tabu-
lar t value of 1.960 at G.03 significance level with S
dagrees of freedom. The smaller value of the compubtsd
compared o the tabular £ value supperts +the observalbions
that fhere is no significant difference in the levels of
understanding of chemistry concepts by bthe srperimenshal
group and control group at the start af the experiment per -
pratest results. This leads to  the acceptance of null

hypothesis 1.

Mull Hypothesis 1z

There is no significant difference in the levels
of understanding of chemistry concepts by the superi-
mental group and the control group at the start of the
sxpariment.

Comparison of the Posttest and Pretest
Moan Scores of the Experimental Group

Tabhle 3 presents the results of the statistical
analysis done on the posttest agd pretest mean scores of bthe
gxparimental group. The t-value was compubted using the &
test for dependent means. The calculation is presented in

Appendix O.
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TABLE 3

Pata and Result of the Postiest and Pretest of the Experi-
mental Group

o VL Mot bms B Bk B b b r mw BLE A bt Sl Ake oy A felt Lod b s G LR Sar SR Bk L4 P e WS M b My oiE s M MH RS b s b AL Mt U A b G WA BET S G bk ius Gs bmb L s e b
NN NI T D N T L L L I L L I N L N NN N L o LN NS oo RN RSN o mman

Posttest] Pretest Difference -
Students 0= 0y Deg = Do - Oy (ijli,éugit‘i
1 28 10 15 228
) 19 10 @ Bi
3 21 10 1l 121
4 21 8 13 147
b 17 7 10 Lo
& i9 ] 11 i21
7 14 9 5 =23
2 21 11 1 100
4 15 3 iz 144
10 17 14 5 G
11 13 & 7 49
12 24 10 14 194
3 17 9 g e
14 17 b5 2 81
13 14 10 & &
ié 15 3 12 144
17 3 5 a8 &4
i8 15 11 4 1é&
19 13 & 3 =5
20 9 7 2 4
21 15 & g Bi
22 17 7 1i¢ 100
=23 14 & 10 160
24 12 7 ] 25
25 12 5 G Bi
=& 18 3 7 4
27 14 ] & o
28 15 7 & &é
29 &8 5 ) &
TOTAL 447 224 241 2319
MEAN 1&6. 103 7 V9E B.310

COMPUTER £ & 13.369

TABULAR & 2 2.048 at o« = 0.05 , df = 28

e e p e e e M e R L M L I TN NN T N NN N R N R N T e R I NN I I N I N T RN S SN RN s e = -
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It «can be read from ths ftable that the posttes?t mean
gscore of 1&4.10% is higher by B.310 compared to the pretesth
mean score of 7.723. It can be said that there is a signi-
Ticant improvement in the lsvel of understanding of chemis—
try concepts by the superimental group doe o the exparimen-
tal treatment. .

To check the finding statisticzlly, a two-tailed t-test
for dependent means was applied. The compubation yvielded a &
value of 13.3548 which is greater than the tabular E-value
of 2.048 af .05 significance levael with 28 degress of

freedom. Hence, null hypothesis 2 is rejscted.

Mull Hypnthesis 232

There is no significant improvement in the level
of understanding of chemistry concepis by students
using the comparative analogy spproach of teaching.

The rejection of +the agbove null hypothssis is
interpretgd that there is a significant improvement in  &he
level af understandino of students who were treated with the
camparative analogy appreach of teaching chemistry con-
cepts based on thé statistically proven positive signi-
ficant difference in their postitest and pretest megan scures.

.The significant impravement could be atiributed o the

lectures and comparative analogy approach through the use of.

comparable esxamples as advance organizers.
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Comparison of the Posttest and Pretest
Mean Scores of the Control Sroup

Table 4 shows the results of the statistical treat-
ment between the posttest and pretest mean-gcmreﬁ ot the
control group. The mean and t—test computations arse pra—
sented in Appendix P.

As  an be pbserved from the asbove table,; the posttest
mean score of 183,276 is definitely higher than the pretest
mean score valus of B.172. The mean difference is S.103. As
8 conseguence, the computed £ value of B.B3Y is signifi-
cantly higher than the ftwo-taileo tabular & value of 2Z.048
at .08 sgignificance lavel with degreezs of freedom egual
o 28. Based ﬂﬁ‘ﬁhéﬁe resulis, null hypothesis 3 of the

study is rejected.

Mull Hypothesis 3¢

There is no significant improvement in the levels
of undevrstanding of chemistry concepts by the control
groug using the traditional method of teaching.

The rejection is interpreted that there is a signifim
cant improvement in the level of understanding by fthe stu-
dents of the control group following the traditional method
of teaching chesmistry concepbts.

This significant improvement could be attributed to the

lectures and laboratory activities.



59

TABLE 4

Data and Result of the Posttest and Prekest of the Control
Groun

A b L S i mo i L L BMA M AL AL Al ML D ML M Sy A U L L SR M e Sy phe mis Fmi pm fes mm mm mm mm m mve e L mw m mer M M fmw mes ma gmm mwy mm o mn me gt mr twr pev mw mw
e e e R R e R R e e R R R e e s e g S

Posttest] Pretest RDifferencs -
Students Qg O= I ch = 04 — Of {ch)“
1 14 12 4 14
2 12 10 9 g1
it Lo 7. 1 1
£, 13 7 & A
3 14 13 2 4
& 13 & 3 25
7 17 11 & Zé
& 15 8 7 4%
9 18 & 12 144
10 18 11 7 45
11 17 i1 & 3
2 12 11 1 1
i3 14 7 7 4%
14 12 & 4 14
15 15 7 g &4
1& i8 8 10 100
17 15 7 & 3
i8 21 12 & 21
12 10 & 4 1&
20 2 4 ) 25
21 14 7 2 g1
22 ) g2 1 1
23 11 & 5 23
24 g o - 1
25 7 & 1 1
2h 2 5 4 14
27 12 s 4 ié
28 7 5 2 4
29 10 & 4. 14
TOTAL SEa 237 148 Lo2b
MEAM 15.274 H.178 S.103
COMPUTEDRD £ B8.839
TABULAR & & 2.048 abt & = Q.05 , df = 28
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Comparison of the Posttest and Pretest
Diffevence PFean Betwsen thse Euperimental
Group and Control Group

Tabie & reflects the posttest-pretest difference means
of  the esxperimental group and  that of the conbtrol group.
The table alsn ﬁhawﬁ the number of hours missed by the stu-
dent samples of each group from stard to  finish of  the
sxperimental study. The computabtion of the means and the %
value is shown in Appendix Q.

Inspection of the entries of the table will reveal that
7 students in the experimental group and b6 students in the
control group missed one or several class sessions. In terms
of the number of hours missed, it is the sxperimental group
which incurred the highest with 9 hours and & hours  for the
control group. The sxperimental group is at a disadvantage.
Yet, it can be gleaned from their posttest-pretest diffe-
rencze mean that the sxperimental group performed bstter than
the control group. The average posttest-pretest - difference
of the experimental group is 8.310 compared with that of
the control group of 5.103. The mean difference of the
means is 3I.207. In other words, the comparative analogy
approach of teaching the cﬁemigtry concepts was more effec—
tive than the traditiunal approach as shown by the superio—
rity of the means of the students in the experimental group.

To statistically check this findings, & two-tailed +€-

temt was carried out. The computation vielded a & walde of
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TARLE 3

Dets  ang Result of the Posttest-Pretest Difference Behwesn
the Euperimental Group and Control Group

fon e = R = i e e f o § e o e R R T R R

Exparimental Conbrol Difference
Students o =
D D.,.~ IHours D D = Hours D
023901 b Misgsed Dg{_E 3 =o Missed DEDTECSZB:
1 15 22 4 ié 11
2 ' =1 7 B1 O
3 1i 121 1 1 16
4 13 169 i & 3 7
5 10 100 2 & g
& i1 121 ) 25 i &
7 b 25 & S -1
i 1C 100 7 42 =
] 12 144 132 144 3
10 & 2 7 45 ~d}
1t 7 49 2 & 3 L1
12 i4 196 1 1 i 1
13 8 édh 7 49 1 1
14 2 81 4 i6 5
13 & b B &4 -
ié i3 144 10 100 2
17 8 &d & 3é i 2
ig 4 14 1 7 B1 -3
12 5 28 4 i4 i
20 2 4 9 28 1 -3
21 @ 27 2 8i ]
22 10 100 i 1 7
23 10 100 b 23 5
24 k] 29 1 | 1 &
28 9 81 i i 5]
264 7 453 4 16 1 =
27 & 36 2 4 1& 2
28 B LT 2 4 )
2 3 2 i 4 ié 1 ~1
TOTAL 241 2319 ) 148 1024 & =
MESN 8.31a 5.103 Sa207
COMPUTED ¢ & 3.773
TABULAR 3 1.9460 at o = 0.08 with df = 54
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30775 which  is significantly greater than the tabular +
value of 1.960 at 0.05 level of significance with 546 degrees

of freedom. Hypothaesis number 4 is therefore rejeched.

Mull Hypothesis 43

There is no signifTicant difference in the gain of
levels of understanding of chemistry concepts by stu-
dents subjected +to the comparative analogy approach
aver those subjected to the fraditional approach of
teaching.- '

Based on the zbove results, it is safe to infer that
the experimental group experienced a more significant laar-
ning than the contreol group in terms of levels of understan—
dirnng of the chemistry concepts presented as reflected by the
significantly greater postiest-pretest difference mean of
the former. It clesarly shows that the comparabls examples
piven to the euxperimental group Just prior  to the achual
ﬁreﬁemtatimn of the learning materials enhanced the unders—
tanding of the students about the concept, hence They scored
highe; in the pﬁgttest than the control group did. The
examples used in the analogy provided a general framework or
;eference pﬁinta that aided %the Eéudents in assimilating and
arganizing the concepts into a logical pattern.

The szbove result supports the theory fthat understan—
ding of chemistry concepts is more likely to occur  and
retgined longer if students learn ideas within a meaningful

verbal conkext with &the uwuse of comparable esxuamples as



advance organizers which is an integral component of the

caomparative analogy approach of teaching.



Ehapter 5
SUMMARY of FINDINGS, CONCLUSIONS AND RECOMMENDATIONS

Thiz chapter contains the summary of findings, conclu-

sions and recomméndations of the study.

Summary of Findinas

Based on analwvses and interpretation of the data
gathered, the following findings ars sstablished

1. There is no significant difference in the‘ lavaels
of  wunderstanding of chemistry concephs betwsen the sxperi-
mantal graﬁp and  the control group at the start of the
ayperiment per pretest as indicated by Hthe insignificant
difference of %heir pretest mean scorss. The t—test for in—
dependent means yislded a computed ¥ value of G.5%6 which is
gignificantly lower than the tzbular t value of 1.960.

2. In ftasting whether there was a significant imprave-
ment in the level of understanding of chemistry concepts by
students subjected to the comparative analogy approach per
pobtest-pretest results, the compulbed t of 13.343 was ocon-
trasted with the tabular § -value of 2.048. The computed *
value was greater than the tabular ¥ wvalue suggesting a
reisction of the null hypothesis. Thus, there is a signifi-

cant improvement in the level of understanding of chemistry

&4
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concepts by the students wsing $the comparative analogy
approach of teaching.

EZ. The t—test for significant difference bebween posi-
test and pretest mean scores of the control group yvislded a
higher computed t valus of B8.8B3% zgainst the tabular t value
of 2.048 indicating the rejection of null hypothesis 3.
Thus, there is a signifticant improvemsnt in  the levels of
understanding of chemistry cmn;epta by the students using
the traditional approach of Yeaching.

4, To debtermine the significant difference in the gain
of lavels of understanding by the students subjiected to  the
comparative analogy approach over bthoss ﬂf.the traditional
approach of teaching, the mean posttest-pretest difference
af the experimental group was compared o the mean posttest-
preftest difference of the control group. The computed £+ of
5.773 was significantly higher than the tabular t value of
1.9260 in favor of the sxperimental group. Hence, there is a
significant ‘difference in the gain af levels of undarstan—
ding of chemistry concepts by the students subjected to the
comparative analogy approach over those of the traditional

mathod of bteaching.

Conclusions

fis & conseguence of the above findings, the following

ronclusions were made @



b

1. The awarsness or knowledge of the two groups of
students about the chemistry concepts at the start of the
treatment weavre ths same.

Ze  The group subjeckted %o the opmparative analogy
approach  learned, the concepts on the particulates naturs of
matter and the two laws of chemical changs.

Fo  The grogp subjected to the traditional  approach
of teaching in the same learning content learned the cone
mepts.

4o The comparative snalogy approach iz more effeo—
five than the traditional approach. Ths formsv  enhanced,
reinforced and concretized the understanding of chemistry

concephs.

Recommendations

In viegw of the forsgoing findings and conclusions, bhe,
following proaposals are highly recommended 3

1. Chemistry bteachers are fncouraged o use compara-
tive =analogy approach $o snhance  and concreftize wunders-—-
tanding of chemistry concepts.

2. Teachers are advissd to use comparable axamples
that are mors or less within the students’ level of wnders-—
tanding and experiences for maximum effectiveness of the
comparative analogy approach.

Z. Comparative analogy approach is  highly P e Om—
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mendsed  in the absenoe of laboratory materials when a2  labo-
ratﬁry autivity is reguired in pressnting a concepth,
aspecially  in barangay high schools where availabhility of
laboratory materizls are often times not available.

.4. Chemistry teachers are snoodraged to use  combined
traditional and compavative analogy approach Yo reinforee
the former. '

5. Helf-instrusctional materiale'w; mmduléﬁ bhe deve-
loped mn-the use of the comparative anslogy approach.

&.  BREPL Ressarch Cenfer should pronote the compara-
tive analogy approach during scisnces ssminars  and  in-
service fbrainings. It iz well documented that research
findings in scisnce sducation take a considerable time o bs
applied in the classvoom,

7. Similar studies showld be conducted uwusing other
control variables, mmderatov%, content btTopic and  sxperissn—
tal design to fully substanbtiate the validity and pnotentials

of ke comparative anzalogy approach.
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APPEMDIX A

Republic of the Philippines
SAMAR BTATE POLYTECHNID COLLEGE
Catbalogan, Samar

February 28, 1992

The Dean of Instruction % Related Services
Samar Btate Polybechnic Oollege
Catbalogan, Samar

L= R - .

In my desire to start writing my thesis proposal, I
have +the honor to reguest approval of one of the following
research problems, preferably problem no. 1.

1. EFFECTIVENESS OF COMPARATIVE ANALOGY APPROACH IN
TEACHING CHEMIZSTRY CONCEPTS

2. A COMPARATIVE STUDY OF STUDENTS® PERCEPTION OF A
CHEMISTRY TEACHER

F. EVALUATION OF AN EXISTING MODULE OM THE MOLE CONM-
CEPT

I hopes for yvour sarly and favorable action eon  This
request.

Very truly vours,
ema
ESTERAN 4. MALINDOG, JR.
Graduate Student

Recopmandi Approval :

TERSNO Al ALIPOSA, Ph.D./ Ed.B.
‘Chief \Redearch/Extension/Pubhlication

SERE AL EdaDa
Dean, Instruction an slaged Services
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APPENDIX B

Republic of the Philippines
SAMAR .8TATE POLYTECHNIC COLLEGE
Catbalogan, Bamar

fngust 21, 1992

The President
Bamar Btate Polvischnic College
Catbalogan, Samar

Sir s

I regpecifully reguest permission o ubilize the Third
Hear  High School stodents of the college as subjects of  my
shudy gntitled "EFFECTIVENESE OF COMPARATIVE ANALOGBY
APPROACH I TEACHING CHEMISTRY CONCERPTSY for a duration  of
one (1) month %o start on September 1992,

Hoping for yvour 2arly and favorable consideration on
this matter. -

Respectfully yvours,

Esteban &. Malifidog, Jr.

Graduate Student®:

Recommending Approval s

HMead, Teachers Education
fppraoved @

BASILIONE. FRINCILLO
CollegpPresident
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Republic of the Philippines
SAMAR STATE POLYTECHMIC COLLEGE
Catbalogan, Samar

September 23, 1992

The Prasident
Samar EStzte Polytechnic College
Catbhalogan, Samar

Sir &

In my desire to write my thesis and finish my master’s
degree, may I hereby respectfully apply for study leave good
for one year starting this second semester, school year
1992-19%5.

I hopese for your kind and favorsble consideration on
this matter.

Regspectfully yours,

a/la:naw?/
Esteﬁgg1ﬁ. Maldndog, Jr.

fApprovael s

Recmmm@ﬁ
TERESTTAVYT.

Head, Tead

Presided%

Vic Academic Affairs

Approved @

BASILIONN,. FRINCILLDO
Caollegp||President
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APPENMDIX D

Repbulic of the Philippines
S4MAR STATE POLYTECHNIC COLLEGE
Catbalogan, Samar

Febraury 3, 1993

The DRean

Sochool of Graduate Studies
SGamar State Polytechnic College
Catbalogan, Hamar

Bir =

I have the honor to apply for Final Oral Befense of my
Thesis entitled "EFFECTIVENESS OF COMPARATIVE ANALOSEY AP
PROACKH IN TEACHING CHEMISTRY COMCEPTE® on a date conveniani

for vour office.
Thank you.

Very truly yvours,

'a(,o?«/
Esteéggag%nﬂa indog, Jr.
T Applicant

Recommanding Approval

é%?%%%é?%%ﬁ%izé%f9ﬁﬁ?s:

Faculty Adviser Approved =

ﬁzzgggégﬁggapaﬁﬁ NEANAN, Ed.D.
ean of GBrafluate Schoonl

Date of Oral Defenss : February 17, 1993

Time ¢ 200 P.H.
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APPENDIY E

CALEMDAR OF EXPERIFENMTAL ACTIVITY
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Lesson Plan 1E g 13 | Tus = Lesson Planm 10
Mo Class(Meeting} ¢ 16 |Wed 1 hNo Class(Meeting?
Leggson Plan 1E g 17 1Thu @ lLegson Plam 20
Lesson RPlan 2E 1 18 (Fri ¢ Lesson Plan 20
Mo Classes v 12 [8at ¢ No Classeos
Mo Ulazsses g 20 18Bun ¢ No Classes
Lesson Plan 2E ¢ 2L IMon ¢ Lesson Plan 30
Lesson Plan 3E p 22 1 Tue 3 Lesson Plan 30
No Class g 2% [Wed = Mo Class
Lesson Plan 4E : 24 {Thu ¢ Lesson Plan 48
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Mo Classes r 27 lBum 1 Mo Classes
Lesson Plan S5& i 28 (Mon @ Lesson Plan 80
Lesson Plan BE ¢ 2% |Tue »  Lesson Plan 5O
S5tandby g S0 fWed ¢ Standby

s 0ok 92 =
Posttesting s 1 Thu ¢ Posttesting
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TABLE OF SPECIFICATIONS
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GENMERAL DIRECTIGNG

This test is divided into thres (3) paris. Read
marefully the direcitions before answering e=ach part.

Fach test item has four choices, only one of which is
the correct answer. Read +the guestion ov sbtatement/
statements of =ach itz2m carefully and after you have
decided shich is the best answer, encircle the letter
corresponding to it.  There are 30 items for $the whole
best. Be sure to anmwer a2ll ifems. You have one (1) hodr
to finish answering the test.

I yvou wish to change your first answer for  anobher,
put 8 ecross (X)) on your first znswer and encircle  anather
letter.

‘ You can use the sides of the guesbionnaire  fTor  any
conpubtation you might want to do.

83
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Mame & Date ¢

Year/Section :

PART I

Directions : This section consists of & items (item 1 to
' item &). Ezach item has four (4} choices, only
one of which 1is the correct answer. Rexzd
gach ibtem carefully and encircle the latter
carresponding bto the answer which you think
is corrach,

i. All matter is composed of fundamsntal and indivisible
particles having definite masses that are nearly
alike for a& given element. This fundamental particle
is called

2. atom . molacule
be element d. compound
2. The simplest form of matter composed of only one kind

of atom is

2. & molacule . & compound
bhe 2n element d. a pure substances
3. Atoms of an element may combineg chemically with other

atoms of an element forming

a. elementary particles Cw & compound
b. 2 moleculse. d. an atom
4, When an element combines mhemically with another ele-

ment, the prodoact formed is

a. an atom ©. 8 compound
be 2 molecule d. a&n sligmentary particle

5. The smallesst particle of 3 coepound that exhibit its
characteristic properties is called

2. an slementary parvticle c. an atom
b. & molecule d. an element



b Which of the following pairs of substances have simi-
lar chemical properties 9
2. 0 atom and © atom
b © plement and O slement
. B0x moleculs and Clp compound
d. O molecule and COo molecule
PART II
Directigns ¢ Each guestion (iftams 7 to 18y of this part
is followed by three statements or ideas, com—
binations of which correspond to the correctd
answer. fAnalysze the statements carefully  and
gricircle the letter which you  think corres—
ponds to the correct choice.
7 Which statements are trues about an element and 2 com-
pound 7
I - An  element may combine ohemically with another
aglement to form molecules of a compound.
IT - Compounds are chemical combination of slements.
ITI =~ An element is a group of nearly the same atoms,
gimilarly, 2 compountd is a group of nsarly the
same molecules.
a. I and I w. I and III
b. II and III d. All of the zbove
B.

Whirh statements are false abowt an element angd a8 com—
pound? '

I — An element is the smallest particle of a8 com—

pourtd .

IT - EFach element in & compound have the same pro-
perties.

ITI — A compound is a growp of similar elemenis.

a. I and I . c. I and III

he. II and III - A1l of the abaove
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Which statements are true about a2 molecule and 8 come
pound P

I - The molecule is the smallest particle of a com—
pouid .

IT — The compound is the smallest particle of a mole—
cule.

ITI - The characteristic or properties of &  compound

is denonstrated by its individual molecule.

a. [ and I . I and 111
. II and III . ALl af the above

Biven that the correct formulz of iron oxide is  Fsd,
which statements are trwe zbout iron oxide 7

I -  Fell is 2 compound formed by the chemical caombi-
nation ef the €lements iron and oxygen.

IT ~ Fel expresses the compositian of iron oxide com—
pound .

ITI ~ Fell expresses the composition of iron oxide

moaleculs .,

#2e I and I3 ey I oand I1I
bhe II and LI d. ALl gf the zbove

Whern iron chemically combines with sulfur to form =
compoung, it is fouwnd thert 1.0 g of sulfur zlways com—
hines with 1.78% g of irvon. If 10 g of sulfur and 1739 g
of iron are used in making the compound, which stats-

~

mernts are possible 7

I ~  All of the sulfur will be consumed in forming
the product but not gll of the iron.

IT ~— There is more Lthan snough iron that is needed to
combine with all the surfur.

IIT -~ There is more than enough sulfur that is needed

to combine with 211 the irvon.

a. I and II . I and II
b. II anmdg III d. All of the abaove

Every & parts by mass of carbon, 4 parts of oxvgen by
are nesded for complete reaction fo form carbon  mono-
wide., I+ 3 g of czrbon and 4 g of oxvgen are placed
inside a closed containsr for reaction, which state-
ments are possible %
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I - The total mass of the system will remain the
SAME .
IT = The %of%al mass of the veactants (carbon  and

oxygen’ is egual to  the mass of the product
(warbon monoxide) formed.
ITI -~ Carbon and oxygen will all bs consumed.

a. I and IX c. I and IIT
B. II ang TIT da. All of the sbhove

Determine which of the following  statements describe
the Law of Befinite Composition 7

I - In forming the compouwnd AB, a fTixed mass of
alament A will always oombine with =2 fixed
mazss of element B.

IT ~ In compounds, =lements oombine in a fived mass
ratio,
LII - Different aktoms combine in varving wvatios in

forming malecules of oompounds.

#a. F oand 11 i c. I and 111
bhe II anmd IIT d, 411 of the abhove

Determine which of the following statements axplain the
Law of Definite Composition 7

I — Compounds have definite compositions because
atoms of slements wombine in 2 definite ratio
farming & compound.

IT = The ratvtio of the masses of an elesment combining
with a definite amouwnt of another element in
forming several compounds vary in simple whole
rnumbers. )

111 — Each atom of an element has a3 definite mass,
thersaforse, the masses of the elamenids in a
compounid have also a definite ratio. '

a. I and 11 o. 3 oamd III
e IT ang TIX d. All of the sbove

Which of the following prirs of chemical syshtems shows
the Law of Multiple Proportions 7

I. Q> and NO I1T. COp and CO
I1. NGO and Wi

#. 1 angd II . IIT and I
b IT and TIII d. ALl of the above



-
[

17.

18.

portions ¥

T

28

Identify the statements which describs the Law of Mul-
tiple Proporbions 7

T = When two slements combine o forsm morse Lhan  one
campound with the amount of one element remai-
ring  Tiwed, the ratios of thes other elsments
are in simple whols nunbers.

IT ~ Tuwo different atoms may chemically combine Tor—
ming two different molecules of varying ra—
tios.

111 ~ Elements A and B may chemically combine to  form
conpounds AR and AB. The mass ratio of A in
compound AR and  compound AoB ds 112 i thae
mass of B is held constant.

ga. I and II c. I oand I11

bhe IT and TII d. AL of the above

Which of the following idezs ars brue aboul the law of

P

Multiple Proportions 7

) - Masses of elements +that combine &0 form a com-—
pound are in definite ratio.

IT1 =~ Twn elements may combine to form sevéeral com-
pounds .

I1T —~ The ratioc of wmasses of slements forming diffe-

rent compounds  vary.,

2. L and II e I oand ILI
e IT amed 11X d. All of the above

Which observaiions agree with the Law of Multiple Pro—

L]

L — The mass ratio of oxygen combining with a2 fixed
amountt of hydrogen in the compounds water and
hydrogen peroxides is alwavs 1312,

IT — A compound of carbon and oxygen when decomposed
will always produce 3 pards carbon snd 4 parts
OHYEEN DY MaSH. '

III — M and O, can form thres different compounds 1 WO,
N, and NeO., In these compounds, the mass of
prygen combining with a8 fixed mass of hydrogen
are in the ratico of o431, regpectively.

a. I and IT . I and TII
be II aﬁd 1z d. A1l of tne above
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tions @ For each problem, select the coarrect answsr
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by encircling the corresponding letter. You
may uWse the space at the sides for vour compu-—
tations.

Uporn =zpplying heat, &B.4 g of sugar ssparated com-
pletely into carbon and water. The reaction prodouced

4.4 g of carbon. What is the mass of waker produced 7
a. 14.4 g €. 94 g
b. 2B.8 g d. 82.8 g

Andlysis shows ammonia to contain 14 g of nitragen for
every = g of hydrogen. How many grams of nitrogen are
combined with 0.13 g of hydrogen in Q.89 g of ammonia 7

a. G3.70 g b.o 1.0 g c. 1.0 g d. 17.0 g

a4, ITtems 21, 22, and 23 are based on the following
informations

Lead and oxygen combine at 2 mass ratio of 1542
tmn  form lead oxide. Available are 30 g of lead
and 4 o of oxygen.

What mass of ls2ad oaxide is produced 7
as 19 o b. 30 g . 34 g d. 45 g
What is the mass of the limiting reagesnt 2

8. & 0 £ 13 g

How many grams is the unreacted excess reagsnt 7
W] . 13 g
' d. 30 g

a
b

B 3

What ig the limiting reagent 7

8. lead . both lead and oxygen
b. oXygen d. ALl of the above

Items 25, 26, and 27, are based on the FTol-
lowing information
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2.01l6 g of hydrogen (H) combines with 1&6&.000 g
of  oxygen () fo form water (Ho{). The same
amount of hydrogen will combineg with 32.000 g of
aoxygen forming hydrogen peroxide (Hollad.

What is the mass ratio of oxygen combining with  the
same amount of hydrogen in  the fwo compounds 7

a. 1z1 Ca =8
e 332 d. 2:3

How  many grams of water will be formed in ths above
amount of hydrogen and oxvgen 7

. 2,176 o] c. 34.0l4 o
h. 1B.GlA g . A4.000 g

What is the mass ratio of hydrogen combining with the
same amount of oxygen in the two compounds 7

a. 1
b 2

AN

: Ca 24
o 22

1
=

] ©R

28-20. Items 28, 29, and 3I0 are bassd on  the Following

k3
~

AN

information @

Carbon  and oxvgen can form carbon  monoxide  and
carbon dioxide compounds. The mass ratio of
carbon to oxygen in carbon monoxide s 34, The
mass ratio of carbon to oxygen in carbon dioxide
is 318 .

How many grams of oxygen is needed to combine com—
pletely with 6.0 g of carbon to preduce carbon  mono-
wide 7

a. 4 g ba &g . B g d. 16 g

How many grams of oxygen is required to combine com—
pletely with the same 6.0 g of carbon to produce carbon
dioride 7

a. 4 g b & g c. B g d. 16 g

What is the mass ratio of oxvgen combining with the

same amnount of carbon in the two compouwnds 7

2. 12l e 132 C. S84 d. &8
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APPENDIY K

LESSONM PLANM 4E (EXPERIMENTAL GROUP)
I TARGET

At the end of the lesson, shtudents should be zble
toy ot

Solve problems involving the Law of Definite Composi-
tion.

II LEARMINME TASKS

A. Subject Matber 3 Law of Definite Composition
1. Concept |
2. Refinite Composition

2. Bkills
2. Identifying similarities and differences
b. Ahalvsis
iz, Problem solving

B, HMaterials ¢ Teaching aids

L. References ¢ a. Practical Chemisiry fof Sscondary
Schools, pp. &53-3é

B. Time Allotment ¢ 2 hours ( 2 days?

ITI TEACHING STRATEGRY

TEACHER ACTIVITY STUDENT ACTIVITY

1. Preparation 1, Preparation

Today, we will fake up another lesson. Our new lesson is zbout Students listen and pay abtention to the
the lay of definite cospesition, Before proceeding fo the new lesson,ilecture of ihe fmacher and actively participate
let us review our past lessons because they are sfill a parb of to- {in class discussion by raising Eheir hands or
day's lesson and succeeding lessens. when called upon,

He have learned from Balton's Atonic Theory thaf an atos can
chemically coshine with another afom forming a molecule. Furlher,
when an atom cosbines with anether abom; they do so in 2 fixed ratic
of small whole nusbers such as ene is io one, one is Yo fua, two is
to one, eichatera, when forming molecules. The fined rabio is reflec-
fed in the formulz of 2 splecule or compownd, Biven the forsula of
water a5 H-2-0, supgests that to form 2 molecule of water ue really
nesd two hydrogen atons and one oxygen atos.




1.1 Advance Drganizer

Let us consider again the mafch sticks s aboms. Every triangle
formed by combining the black sticks and red sbick is eguivalent to 2
ealeculs, To form the frizngle e nesd two black sticks and one red
stick, Tne rafio in feras of the nuaber of pieces of black sticks ta
the numbar of pieces of red stick is fwo is to one.

If w2 have sin pisces af the black sticks and teo pisces of the
red sticks; how many friangles will be formed 7

To fore the triangle ¢
n-1 —a
ratio: 2 ! {

Biven :
& blacks and 7 reds

Solution ¢
I A
I “‘—_"A ! "
Liniting reageni - substance or material thal limits the formabion of
the desired product,
- substance or material that is pressni in short
supoly,
Excess reagent - substance or material thaf is in ewcess or over-
supply.
- subsbance or material thaf is present sore than
uhat iz needad, i

Limiting reagent = red stick
Eucess reageat = black sbick

fuo black sticks and red stick. Since we have twp red sticks if needs
four black sticks,

Hofice class that all of the red sticks were used up and  thers)
are repaining black sficks, We consider the red stick as fhe limiting!
reagent. A liniting reagent is a substance that limifs the formabion
of the desired product or if is the material that is in short supply.

“Twp friangles.’

93



B the otherhand, the black skick is called the excess reageat. If is
the substance that is in excess or more than enough than hat is
peguired.

How let us try this. How sany Sriangles can he foemed from one
thausand black sticks and one theusand one hundred forty red sticks ¢
Drawing the sticks on the board will requira a wider space.
Eounbing by nemavy the right coshinabions may be cusherseme. He aight
even geb lost on the process of counting and we have %o go hack

g2i,

e can solve the problem with sase by applying fhe apprepriate
pathenatics taking into considerabion the fized ratio in forming the
triangis.

Hers, s will apply the methed of radin and and preporfion.

To fora & trisngle of 2 blacks and £ red :

black stick + red shick — triangle
28 LR 1 BR

Biven 2
1000 blacks sticks and 1340 red sticks

Find ¢ 2} the limifing reagent
b} the excess reagent

¢} no. of triangels that can be forned

Salution «
B+ R ——3 T

ratis 2 ¢ 1 : 1
a) For B = 8000 —— %R

Ist ¥ = . of red shicks that can cosbine conplately with the
1000 black sticks fo form the friangles.

By ratio and proportion,

B:R=8:R or B B
10060B:2=28:1R R R
{Z By = (1 RI(IGDS B 108 1B
« - 1R

{Z B (1 RILIODD B)
= 2 B(x} = (1000 BMi R}

{2 B (2B

B4



{1301000}

§ =
2

% = 500 R ~—) available R is 1140 pieces

Therafors, limiting reagent is the hlack shick,

b} The sxcess reagent is fthe red skick
) Hunber of triangles that can be forged,

B+ R-— T
£000 360 i

By ratin and proportion, in teras of black sticks :

0o B

1 it

3 (2B} = 10608 (T
x {2B}  10O0B {IT}

i i

1060 {1}

e T

2
x = 500 Triangles
or, in terms of the red sbick:

SOR:x=1R:1T

¥ {18y = 500 R (i1
g {18y SOR (T
it 1R
00 {1}
X= T
i

% = 300 Triangles

Knowing that 1000 pieces of black skicks require 500 red sticks,
we counk 500 red sticks from the available 1140 red sticks. Using mur

Q3



fingers, we pick one skick ab 2 $ime until we have the 500 red
stitks,

If we are given one billion of the black sticks and mne billion
alsa of the red sticks, its not a proflem how to detarpine ihe unber
of hlack and red sticks that will be used in forming the triangles,
e jusk apply ratio and proportion, Haw meny trizngles will be
foraed ? '

Very good. One billion black sticks will require one half bil-
lion of the red sticks because the pabin is tuo black for every one
red,

Houever, to coust one by one half billion of the red stick fron
the oae Billion red sticks will take us sonths or lenger. Probably,
by the time we are through counting, we are physically and meatally
axhausted,

The point here is that atops are very very small. fctually, a
group of sinilar atoes fo be considerad as an element, large emeugh
to be chsarved, takes several hillions of aloas. If we want io pro-
duce one cup of water fram hydrogen aless and ouygen atoss, we will
need hillions of billions of the hydrogen and oxygen atoms, If wa are
to count the nusher of alons pesded in making the water, before we
can drink the water, thers iz 2 great probabilily that we ars alrea-
dy long dead and yab s have nal oone half way theough. It is not
sven possible to pick the atons one by one because of their very very
yary small size,

. Powever, knowing the consfant mass of each stick or alom we can
ohtain the correct nusber of sticks ab a shorter time wilh less of-
fort by weighing.

Let ug say, sach red stick weighs 0.5 gram and sach black stick
weighs 1.0 gran, ¥hat will be the mass of one thousand ene hundred
forky red shicks?

fne thousand ons hundred forty of the ved sticks is equivaleni
to 570 grase. He aultiply one thousand one hundred forty by the gass
which is 0.5 gram. Similarly, 400 grass of red sticks is equivalent
to 1200 pieces. We divide 400 grans by 0.3 aram per stick. How many
grans are one thousand black sbicks?

Yos. The tofal gass of the black sticks is 1000 grams.
2, Preszniakion

2.1 The Law of Definite Cospositien

In 1799, after numerows experinents, 2 French chesist by the
nage of Josoph Froust (1754 - 1826) formulated the law of constant

proporion otheruise keoun as the law of definife composition. The
1au states that elesents coshine in a fixed mass ratio to fore 2 con

"fine half billien."

*Five hundred sevenby grams.”

“Ope thotusand grams.”

2. Presentation

Studends pay attention to the lecture and par-
ticipate by raising their hands or when called

ugon,



patnd,

The law 2 stated is sisilar fo Dalten's nusber § assusplicn,
atons cosbine in @ fived vatio of small whole nunbers such as one is
to one, ane is fo twa, twe is to ons, eichetera, when fovning mole-
cules,

The fun statements differ ealy in fwn minor aspects. What ars
these fwa differences ?

Yery good, The two statepents differs in ihe use of the ferms
atoms, elements, molecule, and cospound,
fnother difference betueen the twn stabements?

Excellent. The am of definite composition fells us that the
fined rabio is in teras of mass vhile in Dalfon's assumpbion it is
vin ferms of the aunber of atoss or nusher of pisces just like in 2
farmela,

aton + atop —» nolecule
aton ¥ atop -—>» wmolecule
atan + ator —} aolecule
{billions} {hillions} {hilliong)
elepent + elegent —  compaund

Instead of counting billions of sticks or hillions 2foms or bil-
lions of elenenis, it is ouch easier o weigh thea.

We can therefore restate the law as, ators of an element can
cheafcally coshine with other atess of another element forming mole-
cules of 2 cospound in 2 fixed mass ratin of small whole nusbers, or
an aton chenirally coshine with another atom in a fived mass rafio of
small whale numbers when forming 3 malecule.

Noting that a syshol can also stand for an atom or an elegent,
and a faraula for 3 moleculs or compound, another way of stabing the
lav is, two elements, A and B, can chemically conbine in a fixed
pass ratio forming the cospound 4B, or tuo atoms, # and B, can cheni-
cally comhine in a fixed mass ratin forming the mnlecule 8B,

2.2 Advanice Organizar

We ga hack to our atomic sticks. fgain, we assume that each
black stick weighs 1 grem and each red sbick weighs 0.3 gram. Hince

G7

"Balfon’s assusptions speak of atoms and
solecules, While the law is shout elemenis and
capounds,

"The assumpbion of Dalten deals on the number
ratio of atoms cosbining with snother atom while
the law deals on the mass rabio hetueen combi-
ning alements.®

the friangle is made up of two black sticks and one red shick, the
nass of the Eriangle is 2.5 grass. Leb us work together on the ane |



thousand black sticks and one thousand one hundred forly red sficks.

Probleat
10605 pes black sticks x 1 g/pe = 1060 g blacks
14468 pes reds 2 0.5 ofpe = 570 g reds
Find:
a} the liniting reagent
B} the mass of the eicess reagent
c} ihe mass of the triangles formed
Solufion:
Ta fora the triangle,
B ¥ R— 1
29 03 g 204
From given data,
B + R - T
1400 g a7 g
alFar B = Mg —> 7R

Lot « = mass of the red shicks needed to coshine with 1000 g of
the black sticks.

By ratis and proportion ¢
0¢gB Zgh

% 0398R

{2g8y {1000 g B}{0.3 g R}

2g3 293

(10000 {3,5)

¢ =230 g R ===) since there are 570 g of R,

o8



Therefore, liniting reagent is the black shick.

Ta check 1 Zi0 g
no. of red sticks =

= 500 red cticks
0.5 ofskick

b} Excess reagent is the red stick.

mass of axcess red = 570 g - 200 g

=304
320 g
ary 80, of exbra red sticks = — = 44 reds
0.7 gfstick
£} Hass of triangles = mass of blacks used + mass of reds used
formed
= 1000 g+ 30 g
= 1230
1230 g

ar, ng. of {riangles = — = 500 triznples

2.3 glshick

3. feplication

How, let us substitute atoms for sticks throdgh this probles,

Prabisme

finalysis shows that water confains 11.1 g of hydrogen for svery
B8.% g of onygen. 2} How many grans of hydeogen are nieeded to react
cospletely with 15 g of ouygen 7 b) 11 10 g of ouygen are madz to
react with 5 g of hydrogen, which substance is the lismiting peagent?
t} Which substance is the excess reagent and how much is fthe axcess?
d) How nany grass of waber will bhe produced in b ?

Solution 3
H I HQD

1.1 g 8.9 ¢

3. fpplication

Students parkicipate in the drill by resing
their hands ar vhen called upen.

EATs



.1 g igH

H
fmiass ratig = ~— = cee——c
0

al

LH

Far

88,9 ¢ Bgl

B+ 0 ) Hf

1 hg

Let « = mass of hydrogen needed fo react completely with 16 g
of otygen

By ratio and propertion «

4 1ogH

gl Bgl

wBo = (bgBligH
{th g 0ill g K}
K:—-—
Bgl
t=2gH
B+ 8 — Wl
ig i0g
H=25g — 20

let ¥ = mass of nuygen required to cochine completely with 5 g
of hydrogen.

By ratio and proportion :

JgH Igh
X 8a1
x{lgtt= (GgHEg D
{SogHHEg O
Y 2
1gH

% = 4) g 0 ——> available nxygen is only 10 g.

100



101

Therefare, the limiting reagent is aoxygen.

t) Excoss reagent is hydrogen
For =109 —3tH

Let « = mass of hydrogen needed to coshine cosplately with 10 4
of oxygen.

By ratic and proportion :

g8 g0
H igH
Bglix ={0gBMlghh

(10 g O}1 g K}

Bgl

13

22 1.BgH— anailabla His S g,

Eweess H = 3g-14.8g = 375

g} Hags of sater formed = mass of H reacked + mass af 8 reacted

={Bg + W0g
=11.05 g

4, Evaluation : To be deferred undil 211 identifiad fopics of the
experigental study had been covered,

IV AGREEMENT

i« Answer/solve the following guestions. To  bs  sub-
mitbted in a one whole shset of paper.

1. On analysis, a compound is found bo consist of
40 g of & and 120 g of B. a) How many grams
af B are required +to form  the compownd
if there are 153 g of AT b)Y If 40 g of B are



Ly}
o )

2. Read

Reteranss

Lo

mixed with 12 g of & and allodwed to react,
which swubstance is the limibing reagent? How
many grams of compound will be formsd?

Sordium and chlorine combine a2t a8 mass ratio of

233 to form bable salt. Available are 20 g of
chlorine and 8 g of sodium. a8} What is  $he
limiting re=agent? b How much is the suicess
reagent? ol What mass of table salt is pro-
e ?

How oo we acoount the constancy in mass  rabio

when elements combins forming & compound?

and study Law of Mulbtiple Proportions

Write in half shseht of papesr bhe statement of

the 1as. .

¢ Practical Chemistry for Secondary SChools
PRe wb—38
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 APPENDIX K (Dontinuation?

LESSON PLAM 4C (CONTROL SROUP:

I TARGET
At the end of the lesson, students should be able
to o«

Solve problems involving the Law of Definite Domposi-
Biom.

IT LEARNING TASES
A Bubject Matter ¢ Law of Definite Composition
1. Concept
2. Befinite Composition
#. Bkills
g. Following rules o. Analyzing
e Aosarving d. Problem Bolving

¥. Materials 3 GBlasswares and chemiczls

. References : Practical Chemistry for Sscondary
Sochools, pp. 33-34

B. Time Allotment 2 2 hours (2 davs)

IIT TEACHINME STRATEDRY

TEACHER ACTIVETY ETHDENT ACTIVITY

1. Preparation 1. Pre-Instruction

Bur lessen for today is not entirely mew. IV is sbout the law Students listen to the teacher and perform the
of definife eomposition. Bub before we go indo ity let us review  jachivity later,
our previous lessons, '

He have learned that compeunds are chemical coshinations of ele-
geats. Or, 2 colecule is a chemical cosbination between aloss, Bal-
fon's Atomic Theary further assumed $hat when an afom chemically con-
hines with another atom, they de =6 in a fixed ratic of ceall whole
nushers such as 1, 122, 211, ebc. This fixed ratio is reflected in
the formla of the solecule of the compound.

To check this fived vatio betueen coshining atums or elemsnts,
you are going ta perform the activity which I assigned to you yester-
day. -

+




ihat is the title of the ackivily ?

In the activity, you are going to decospose sater info its coms-
tifusnt olements by the passage of elecheicity. After 2 cerlzin
periad of bime, you have o stop the supply of electricify and mea-
sura tha volume and masses of the gases produced. From the moasurad
height and mass; you will be able to determine the fived ratio hst~
seen the tyo gazes that combined forming walber.

further, this activily will desonstrate the method of identi-
fying the elements that make up water.

Earh group will be given diffecent sizes of pair of fest fuhes,
find while the experiment is on progress, I will go around $o tell you
ghen o shop the supply of eleciricity. You can now proceed to the
activity.

2. Presentation

et us discuss now the results of your superisent.

bhat happened in the two elertrodes inside the test tubes seve-
ral minutes afier closing the circuil ¥

Yes, hubbles were foraed at the two eleckrodes. Yeu probably
noticed that the rate of formation of the gasss ab the bwo elschrodes
were difforant.

In shich slectpods was tha fornzbion of gas faster?

Gaod, Bas production ab the negative electrode was more faster
than at the positive electrade.
Yhat g5 was produced ab the negative electrode ?

How did you know i€ was hydrogen ?

Yery good, The gas was hydrogen since it produced a slisht pap-
ping sound upon ignitien. The pepping sound upon ignition is a posi-
tive test for the presence of hydrogen gas.

Hou shoub the gas ab the other electrode 7 What gas was it?

Yes, the other gas which was produced ab the positive electrode
was oxypen. The glowing splinksr glowed more intensely when inserted
inside the test tube containing orygen gas. {uygen gas suppords con-
bustion,

Froa these observations, what conclusion can you make regarding
the composition of water ?

104

"Elertrolysis of water.”

2. Presentatian
Students listen to the 1ecture~di5tussiﬂn.
and actively participate by raising their

hands ar #hen called vpen.

“Bubliles wars formed ab the fwo electrodes,”

"Bas formation was sore faster at the nope-
tive elechrade.”

*Hydrogen gas.”

By placing 2 lighted wond splintar near the
mouth of the test tube containing the gas, 2 pop-
ping sound was produced,

"The gas produced at the positive eleckrode
as oygen.”

"Water is a cospound made up of the elssents



Very qond. Recall that it is ot only heat that can cause decom-
position bebween eleents in a cospound. Electricity can also cause
decanposition belwesn elesents in a cospound. The passage of elachei-
city to effect 3 chemical change is called sleciralysis.

fgain, water is made up of hydrogen and oxygen. The question
noy is, dn elenenis of hydrogen and osygen coshine ab different ra-
tios to forn the cospound wafer? To answer this, we have fo debarmine
the voluge ratin and mass rakio of hydrogen fo oxvgen obfained from
your activity. )

For 3 constant dizseter fest fube, the height ratie is propoe-
tional to volume ratin. Aiso, Yor gases, volume vati is proporbio-
nal fo nusher rabia - the musher of atems.

By fthe way, sach group were given fwe different sets of fast
tuhes and slopped the supply of slectrivily ab differsat intervals of
tine. It is expected fherefove thal you will obtain different re-
sults of the amount of hydrogea and oiygen gases generated,

froup leaders, write on the board your results, We will coa-
pare all your resulis.

{HYPOTHETICAL REGMLTS)

Height in cm Bunber rabio

i i HiA ratio
firaup 1 6.7 3.4 Lai L — 21
Broup 2 3.2 2.0 LB 1 — 201
Group 3 1.4 37 205f 1 -y 2L
Broup § &4 33 L% L -— 211

Bz reflected on fhe board, you haye different resulis. These are
due to different sizes of the test fubes uced and the time of usimg
tha electricity. WNobice class that by dividing the -height of hydre-
gen hy oxygen, the quobient, rounded off fo the nearsst whole nusher
is fuo, The quotient was supposed to be exactly tue. This discrepan~
ries ara abbributed to what we call euperigental errors or dncer-

taintiss.

Ehat is the significanre of this number?

Bood, This nusber $alls us that for svary fuo hydrogen will re-
guire 1 oxygen o form 2 compound of water, Or, if we have 8 hydro-
gen, 16 oxvoen is needed for complete reaction befwesn ihe fwo atons
ar elesents to fore water.

How, what is the formula of water?
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hydrogen and oiygen,®

1% means that in wafer, thare are two hydrooen
and ene oxygen elements.”

2. "



Very gond. figain, do nob forgel that a foroulz represents the
naze of 2 coppmmd af the sase bime i% tells us the conpesition of a
conpaund.

ALl your observabions and resulis confirm the validity of Dal-
ton's Atoric Theory. Atens of elements really coshine at a fived nua—
ber ratio forming melscules of a compound. Again, this fired nusher
ratia is evident in the foraula.

Nou lef us focus ooe abtention to the next sst of dafa. Notice
anain that you have differsnt resulls, This is atbribufed fo the dif-
ferent sizes of the test fubes and masses of the stespers, Housver,
rounding off the nusbers io the nearsst shole nusher we will ohtain a
tass ratio of { is o 8. This ratio is not the sase as the nusber
ratin. It is nof aviden} in the formula unlike the nusber ratin.

{HYPRTEETICAL RESULTS)

Hass in grams Hass ratia

H f ]
Browg 1 0.5 1.95 1/7.8 - {8
Group 2 0.4 2.2 1/8.2 - 148
Broup 2 0.3 .5 17,9 - 1/8
Braup 4 621 176 i/8.4-1/8

If we have 2 grams of hydrogen, this znount will require 1A g of
miyaen to fora water. Ho more, no less,

This fied sass ratin is echedied in the law usually called the
1au of definife cosposition.

In 1798, affer numeraus experiments, the same as you did, a
French chenist by the name of Joseph Froust forsulated the law of
definite congosifion, There ars several yersions of it but pub sia-
ply the lay states that afess of elements cosbine at a fixed mess
ratio forning moleculss of cozpounds.

Noting that a sychol tan stand for an atom and an elesent, and 2
formsla can stand for 2 aolecule and 2 cospound, another way of sta-
ting the law is @ tuo atoms, A and By can chemically conhine at 2
fixed mass ratin forming the soleculs B, or two elements, A and B,
tan chenically cosbine ab 2 fixed mass ratio forming the compaund AB.

3. Application

Ha w%ill now salve probless by applying the principle of the law
of dafinita compesilion.

Hhen solving probless related to this law, bwo imporbant terss
should e tlearly onderstond. The substance thal limits the reac-
tion in forping the desired product is called 3 liaiting reagent, On
the ntherhand, a substance that is present more that what is needed

3. fgplication

Students parbicipate in solving fhe sasple
problen,

is called the excess reagent.

is



Probles 11

fnalysiz shows that water contains 11.1 o of hydrogen for
syvery 88.% g of ouygen. a} How eany grass of hydregen are needed to
react cospletely with 16 g of oxygen ? b} If 10 ¢ of oxygen are pade
to react with 5 g of hydrogen, which substance is the limiting
reagent 7 ¢} Uhich substance is the excess reagent and how auch is
the excess ? d) How.many grams of waber will be produced in b7

Selutiond
H + § ——— H
1.4 g £8.9 g
14
mass rabio t WE = 11 gH/ BBS g0 = —0o
g
a M + 8§ — Wl
? thg

tet % = mass of hydronen needed fo react completely with
it g of owyaen, o

By ratic and proporfion ¢
X ig H

g0 8g 0

t{Bgli= 1hgB(tgH}

bgd(lgh)
x B ————
Bgl
x = 2gH
BH 4 B —) Hfl
ig “i0g

Trial 1 H=5g —3 180
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By ratio and proporbion:

SgH igH

% Bgl
s{igHl=JgHBgd
5o H (g0
:( | —
igh
x = Mg 0 —— availsble oxygen is anly 19 g

Theratora, the limiting reageni is oxygen.

£} Excess reagent is hydrogen.

Trial 2t 0 =#0g—>1H

By ratio and proportion:

g8 Bgl
S gl
«Bogli= Wadllgh

g0 {lqgh

8910
1 = 1,23 ¢ H ———) availahle hydregen is 3 0.
?ﬁﬁHﬂW¢n=59-Lﬁg
= L7ig

d} Mass of sater = mass of H reacted + mass of O reacted
forasd

=170+ 109

= 1Ly

ion



Ho will Sake fhis Iact problem.

Problea 2:

Annonia has a conposition of B2Y aitrogen and 18% hydrogen by
mass. How much asmonia can ha produced fram 10 g of nibrogen and 10
af hydrogan? .
Colution:

Basis: 160 g anmonia

mass of nitrogen = 082 (M g} = B2 ¢

‘mess of hydrogen = 0.18 (100 g} = 1B g

aitrogen +  hydroger ——) apmonia
B2 4g iBg 100 g
N By 45
ratia = = =
H 18 g 1

given: {0gH + 0 gH —) amoenia
Trial iz H=10g —2 7 N

By ratic and proportion:

i0gH 1ghH
H 4,36 g M
x{lgHi= i0gH &obg M}

10 g K {4.56 g 1

1gH

¥ = 456 g N -—> available is 10 g nifrogen,

Therafore ¢ Limiting reagent is nitrogen.
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Teial 21 ¥ =1Gg-—) H
By ratio and proporkien;

109 4136 N

] i #

x (4,36 H)

[}]

104 H {1 H

W {h
430 N

2189 0 —) availeble B is 10 9.

o4
m

Produck formed = H used + N usad

2095 + i0g

12.1% g of asmonia forsed

4. Evaluation ¢ To be deferred until all the identified topics of the
enperigental shudy had been covared,

V. ABREEMERNT

1. Answer/salve the following guestions. To be submib-
ted in a whole shest of paper.

L. On analysis, 2 compound is found to consist of 40
g of & and 120 o of B. 2) How many grams of B
are reguired ftTo form the compound if therse
are i85 g of A% by If 40 g of B are mixed with 12
g of & and allowed to react, which substance is
the limiting reagent? How many grams of  the
compound will be produced?

2. Bodium and chlorine combine at a massratio of 2:3
to form  fable galt, Available arve 20 g of
chlorine angd 8 g of sodium. a) What is * the
iimiting reagent? b} How much is the excess
reagent? o) What mass of table sa2lt is produced?

F.  How o we account the constancy in” mass  ratio
hetwaarn elements when forming compounds 7
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2. Bead and study the Law of Mulbtipls Proporvdions

2. Write in a half sheet of paper thes ststemsant of
the law.

Reterence @ Practical Lhemistry for Secondary Schools
PR . 3638
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Activity 2-E (Part B)

Electrolysis of Water

Materials =

230 ml 10 ¥ sodium hydvroxicde solution
digtilled water

wood splinter

2 400 ml heaker

agloohol burner

teat tubes {(same dizmeter) with rubber stoppers
alactrodes

dry caells

one-~holed wooden test tube rack
balancs

conmeching wires

iron stand with clamps

PIRIF BN

Procedure

Ced BT v

8.
g-ﬂ

1G.

Fill the beaker with 10¥ sodivm hydreoxide solution.

Attach wirss to the 2lectrodes.

Attach wires Yo Ythe poser source and put the asgeoblaed
glectrodes inside tha bsaker containing the solution.

S%ir solution for 10 minutes uvusing the electrodes by
holding +the wires, (Avoid hands getbing wet  with
The solubtion, or immediztely wash hands with plenty of
water until slippevy fasl is remove.)

Disconnest wirass from the posegr sourcs.

Fill ssparately btwo btest ftubes wibth the solubion to  the
brim.

Carefully plase test tubes upside down into  the beaker
conbaining the solubtion. Be sure that no bubbles form
in the test tubes, otherwise repeat the procedurs. Ses
to it that sach elegctrode is inside the test tube.

Attach wires o poser source.

As soon as ong of the test tubses is flLled antirely with
gas, disconneckt wires from power source.

Measure the height of sach gas in the two ftest tubes.
The height of the gas can be related to the 'volume of
tha .gas provided that the two test tubes have the sams
digmeter.

Remove the +test tubss bult keep them inverited. Stopper
right away.

Label which batftery ends they came from.

Bet fhe best btube filled with gas from +the negative



i4.

15.

lé.

7.

ig.

19 .

O

21,

113

electrode. Hold the test ftube upright. Remove stopper
and put immedizately a2 lighted wooden splinter near its
moukh. Describe what heppens.

Bet  +the ftest tube fTilled with gas from +the posibtive
glectrode. Put 2 glowing splinter near its mowth.
Dbserve what happens to the glowing splinter. Describe
whal you s8e.

Determine the masses of the two wooden racks.

LUsing another set of test tubes, fill the tubes with the
solution to the brim and stopper them. Be sure no bub-
bBilew are formed inside the tubes,

Wash sides with water, wipe dry and weigh sach test tube
azssembly and record the masses.

Proceed Yo procedurss 7, B, 7, 11l.

Wash sides with water, wipe dry and inssrt test tubes in
upright position to the wooden racks. Slowly remove
the stoppers to lat the collscted gas escape.

Waigh sach fest dube in the rack together with the stop-
per, Record the masses.

Determing the mass of gas collected in sach dest tube as
follows 3

Mass of gas collected = (Mass in P-17 + Mass in P-13) -
- Mass in P20

DATA ANMD RESULTS:

8 — HEGBHT RATIOD

Test tubes Electrode collected Height in om

Test tube 1 .

Tegt tube 2

B — MASS RATIO

Test tubs

1 =

Mass of wonden racks (P-13)

Mass of test tube, stoppgr,
solution (P-17)

Mass of test tube, stopper,
pamaining solution (P-320)

Mass of gas collected
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Item Analyses {n The Test Instrument Adainistered To 101 Fourth Year Student Of Samar State Polytechnic £ollege

APPENMDIY L
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b C d Diffi~] Ifem | Bis-

Tten KEY | py | p (culty {Evalua-jcrimi-} REHARK { q g
Mo. | H] LjHFLYH}JLIH]L index | bion |nation

t] 8] 4 (10110 ] 41855 )a {03063 {02] D |013 Rejected

alm iz elw stz )8 omm|oor|os] e |05 |Retained) 0.6 | 0,280
J 3119 3 4] 3 UL TOpb |00 00| 64 HR g 0.5 |Retained] 0.59 | 0.201%
b2 424 100 )AL T [OB03|0.83) M) | 0.92 |Inpeaved! 0.37 | 0233
H] 13§72 16105 | c (078021050 M | 0.5 {lsproved| 0.30 | 0.2500
171288394 cjoMBI0II]030) D |07 {Rejected
712|864 & (0] 3 {5 b [0.59{815{0F] B |0.4% Refained 0.63 | 0,233
gty 7 1] 6B/ a8 | c|0B}0R]0M] M |04 |Retained| 0.45 | 0.2484
g1 5110214476161 7] d([059]0,26]0,42] M | 0.33 |Retained] 0.58 | 0.24%6
o a9 745811233 )d (0410028 D 033 [Retained] 0.72 | 0.2016
#Hy2 )18 |1]24{2]3 '.Z. ] c | 0821049050 HB | 0,63 lRetained] 0.30 | 0.Z500
@717 211041584 d|052{045)034] 1 |03 jRefained] 0.66 | 0.2284
i 26105 )83 |74 a {0.48)007(028] T |0.4 |Retainad| .72 0.2016
M) 4110 )5 8 113} 2 | & c (059019039 I |0.40 {Retained] 0.61 | 0.2319
i 8136t |5t | B a |0.87]030]0.80f KD |09 |Retained] 0.40 | 0.2400
Gl 131374178 4] % c 0630300477 M | 0.35 |Refained) 0.53 | 0,249
7] 2161548 {1026 b |056]015]036] D |04 |Retained 0.64 | 0.2304
B4t &) 71871019 |3 d |0Bjoil02] D 622 iproved 0.78 | 0.1716
7] & [ 9 pi6 ] AL} 94| 5 )b [039]05)0F] B |0.4 [Retained] 0.63 | 0.233
wl2p 9L 7T iB w1ty [08]0F )06 M |048 |Retained] 0.39 | 0.2379




APPENDIX L (Continuation?

H] b £ d Biffi-] Ifem [ Dis-
Itam KEY | py | p joulby jEvalue-lcrimi-} REMARK | g g
Mo. § H L Bl LIH L HL. index | tion [nation

A0 19316 A 713 (07402050 ]) M [ 0.48 |Retained| 0.50 | 0.2500

2y 4041813817} & [0.70]045)042}F HD | 0.35 {Refained] 0.58 | 0.243

Rl 3 1710721 % 240k [ 07410260050 ] MD | 0.48 |Retained] 0.50 | 0.2500

2) 4181719618174 | b [0.A3]0.39)048] M | 0.30 [Retained| 0,52 | 0.24%

R PTyRl3 27320 (08001080 0 0.3 (Hetained| 0.70 | 0.2100

20279 yE)I]T]2ET (070300521 H | 0.4 |Retained] 0.48 | 0.24%

AL (1840 441845 [ b 0671005040 HD | 0.52 [Refained| 0.59 | 0.2419

wiol 4l il izielz)aslo jos]oalos| m |04 Rejected

Bi 2621814147 | c(0A0]02104] M [ 0.48 |Retained] 0,34 | 0.208¢

wr2i84{831079% 2’ 897 {c (G6BIOAJLA] O |02 leproved| 0.80 | 0.1400

Hy 48 380107 181 36 [0630300047) M | 0.37 [Retained] 0.57 | 0.2091

)3 & 2034731166 d (03702040 M 0.3 jRefuined) 0.60 § 0.2600

Wi (S (@309 ]380 (04800802 0 |02 Retained| 0.74 ] 0.192¢

TOTAL 12.65 13.55 £.75597
HEAN 0.42 ]

TEST RELIABILITY = 0,80 )

Mote = D ~ Difficult itsm

MDD -~ HModerately difficult item
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APPEMDIX M

Computation of Reliability Coefficient, r =

k & Epag
r = e— 1l - po i
k-1 (kD)=
G & (L. PEBY)
POF e [ — 1
0 - 1 (Z0 X 0.45)4
=0 41,7522
R e M e |
29 182,25
30
rE e L1 — 3,28 3
29
1%
TF e [ 0OLT77
2

roo® 0,80
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APPENDIX N

Computation of Means and £—value ;

m

sSD<

PN
it
et

=3
LS

7L 7FE

o 2
MOEO=) - (R0

MON-1)

S 01947) —~ (2D&IF

2R (2911

B4518 - J1074

g1

A 357

v &.4568

2,541

SD*

i}

DG (POES) - (BETIS

117

2P (EY-1)

LHOAES ~ DhAlLAY

B1Z2

JN=118D T + (No—1)8Do

/

V4 ’ Ni “{“NE"“’E

( 1/My + 1/No )



(APPENDIX N (Continuation?

?u?q’g - Bul?g

116

+ - -
/OA29=1) {6.4848) + (PO9—1)(5.291) 1 i
/ “+ }
\/ 29 + 26 - ny 2
- 0. ETD
t. =
/ 1BO.7B7 + 148,120
/ (0. 08T}
\/ 54
0,379
t. = (Bisregard sign)
N/ B.EB73 (0.069)
0.379
e . =
G835
b, = 0.596
= Fd

Walpole, page 4B1, Table 4.5, at « = 0.05 and df

Ttabular O 1.960 (twer — tailed)



APPENDLIX 0
Computation of Means and t—value =
_ pA R
o =
M
PEE . ;
Gl = = T TRE
29
_ 46T
Om = = 1&H.103
=29
=241
D = B2.310
&
d 22
- NeEO%) - (Em=
GO =
MIN-13
-
BR2IELYY — (241)F
5[.)1“ =
229 (29-11
a7EE1 -~ 58081
5[)1“’" =
g12
]
SDI* = 11.293
8Dy = NS L1293
SI} 1 = 3 n 3&0
Beg X N/ N
tc =

SD4
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APPEMPIX 0O {Continuation}

B.310 X N/ 29

o
AT
b = 13.34D
Walpole, page 481, Table A.D

b tabular

2.048

at m =

(two — Hailed

.03 with df

)

2g

"
n



APPENDIX P

Computation of Means and Et-value =

'

- £0
0 =
N
- 327
O = = 3.003
- 29
_ z88
O = = 13.276
29
_ 148
Deg =~ ° 5.103
= >
- N(ED®) - (2=
8D <=
N N1 )
- 29(1026) ~ (148)%
SDE'— =
2929 — 1)
. 29754 — 21904
SDE‘" =

Bgiz

R

8Da% = 9,648

VSR .66B

fl

SDx

8Dy = 3.109

Deg X \/ N

5D
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APPENDIX P {(Continuation:?

H.103 X A 29

F.109

& = 8.83%

Walpolie, page 481, Table A5 at o = G033 with df = 2B

ttabular = 2.048 (two - tailad)



APPENDIX 0}

.Computation of Means and t—value =

iy

4]
i3

= F.207

NCEDS) — (2=

5

MN—13

s
2F LI — (241

29 (29--1)

L7281 - 5081

a

I}

812

11,293

AW B Ao

e Z60

29(1026) - (148)%

B
Ll

29 {(29-1)

SDE"" =

- 29754 —
SDE“ =

812
8DoC = 9,668
8D = \/ 9.6&8
SDy = 3.109
eg ~ Deg

/ ANy~1)8D; €

/

© b (Ny=1)8DoS

\¥4

N1+N2"'2

B.3F10 — S.103

/oRF-1 (1l

29%) + (2913 (9.4648)

/
\¥'4

29 4+ 29 - 2

¢ 1/Nj +.1/Nm )
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APPENDIX B (Continuation?

G207
b =
SO ELALIO9 4+ R70.645
/ (0. 0AD)
V4 812
S 207
tc =
VO10.478 (G069
a7
t c n s —————————
2.BEO
tc = B.773

Walpole, page 481, Table A.3, at o = Q.08 with df = 94

ttahular = 1.9460 {two ~fFailed)
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APPENDIX R

SAMPAGUITA (EXPERIMENMTAL CLASS)

HORNING SESSEGN
ERISINAL REVISED
TIHE BUBJECT TEACHER : SUBIECT TEAGHER
7:00 ~ 7:40  Pew 1ipt ¥S, M. REPOSD : EMaLIsH ot KI5, 1. CUNA
70 - B:20 HATH III HRS. 6. ESPARD. s HATH III HRG. B. ESPAMD
820 - 900 SOCIAL STUDIES 11T MRS, C. DABLET ¢ SOCIAL STUBIES 11 HRS. €. DABUET .
B:00 - 10:00  CHEHISTRY ENGR. E. WALIMDOB, JR. : CHEMISTRY ENGR. E. WALTNDOS, IR.
AFTERNGEN SESSION
ORIGINAL REVISED
TIHE SUBJECT TEACHER : SUBYECT TEACHER
1:00 - 140 VALUES 11 KR, V. VILLEBAS ¢ VALLES 11T K. ¥, VILLERAS
140 - 220 peus o HRS. 1. CURA ¢ et HAS. M. REPOSD
2 - 300 FILIPING II HRG. . CORDUMA ¢ FILIPING 111 ¥R, 5. CORTORA
00 - 500 SHOR IIE ¢ SHIP 111
RTONOTIVE TECH. KR, L. EREBELLO s QUTOHOTIVE TECHNDLORY HR. L. CREBELLD
FOODS TECHUOLOBY MRS, H. CONDE ¢ FOODS TECHNOLOGY HRS. M. CONBE
ORCHIDS (CONTROL CLASS)
ORIGINAL STHEDULE
MORNING SESSION AFTERNDON SESSION
TIKE SURJELT TEACHER : THE SHRIELT TEACHER
700 - T4 HATH IIT WS, B. ESPARD r B00- :00  GHP III
: HORD WORKTNE KR, G. DABEAY
7:00 - BiOD  VACANT : FONDG TECHMOLOBY MRS, M. CONDE
B:00 - 9:00  CHEWISTRY ENR. E. MALINDDG, JR. @ 3:00- 340 FILIFDG I YRS, 5. CORDUHA
200 - 940  EMBLIGH 11T MRS, 1. ELBA s Tedd- 20 VALUES III HR. V. VILLEGS
. Sed) - 10:20 SOCIAL GTUDIES WRS. C. DABUET s 20— 500 PHEM III HRG. R. REPOSD
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SAMPAGUITA (EXPERIMENTAL CLASS)

Mo.

Mo. of Samples

Chemistry Schadule =

Original Students

=
L

n

E
S

a

o

0N U R

(

H
—

.
(L0, )
Li.

12,
(13,9
i4.
(18,
i&.
(17.1}
18,
(19}
{20, )
2.
22
23.
(F4 .3
{(25.)

l.egend

Arayva, Japar

Cananua, Expedito
Chus, Pater

Farfaran, Mariano Jr.
Mabansag, Albino
Mabulac, Melvinm
Orale, Reynold
Pabunan, Lsonardo
Picson, GOary

Sipin, Dominador
¥bhoa, Michael fAngelo
Arcales, Emelinda
Bael, Virginia

Bazal, Emelians
Labanganan, Beline
Daeca, Anna Lou
iocton, Glarifil
Bonzales, Maryvjiane
Margusz, Rics

Ofiex, Lucille
Pagli-awman, Bwen Ferlyn
Bison, Renee

Tan, Myra
Yillanueva, Mae Bmile
Yentures, Mary Jean

g {no.? -

af Students =

47
29

F:O0 — 102083 A.M.

From Orchids

(2&.1
27,
2.
(29.2
5.
(31.1}

sy gy
Ak atn

(F5%. )
{(34.}
{35 .1
{(Féh.)
{(EF7.)
(58,7
(F2, 1
(40,3
41,

(42,1
(45,7
(44,
45,

(A2
(47 .}

actuzl samples

Aragon, Pablo
Eautista, Erwin
Covrales, Rodolfo
Lampitoc, Christopher
Lauzon, Randy
Hacionales, Reynour
FPiczon, Lesandrs IIT
Uy, Flaorencio
Valles, Paul

Baco, Cristina
Bartolome, Barbara
Borjiz, Ruth
Baganzo, Haile=en
Deang, Antonietds
Gonzales, Geraldine
Molito, Ahmie
Mabablit, Domenda
Parambita, Jocslwn
Radaza, Anna Low
Rama, Rutchelle
Teradn, Janics
Villarin, Charlene



1l
(2.

* =

SR ETIRR I L O

*

(
(14,
{(1L.
(12.
(13,
14.
{15,
(14,
(i7.
i8.
19.
2.

-
( n:..l n
ey
Haal v
i

el B

{24,

l.egeanc 2

APPENMDIY 5

ORCHIDS (CONTROL

Mo

NMo. of Samples

Chemistry Schedule

Original Students

De los Reyss,

y Gayds, Gibson

Grefaldeo, Alvin

Labine, Manuel Jr.

Lamograr, Dino

Mabansag, Eric

Morofa, Shamel

Ramos, Oonrad

Reamos, Lisandro

P Rodrigusz, Rodrigus

} Bacarro, Haides

) Beo, Cherish Jov

} Baston, Jennifer
Daganzo, Zenaida

} EBEscareazal, Dyesebel

Y JTaboli, Joan

} Mabansag, May Ritchell
Papauran, Rowsna
Busbec, Nevada
Szlecedo,- Mary Jov

} Sultan, Eeath Francis
Tan, Madonnsa

} Tapia, Rositz Abegail

FVilla, Marianne

Geaffray

L

——r

(no.}

of Students

137

{Conftinuation?}

47

29

‘CLASS)

HB:00 — 2:00 A.M.

From Sampaouits
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44,

(45,2
(46,2
(47 .3

gotual samples

Afonueva, bLino
Carilla, Bryan
Corveche, Sonny
Cungtas, dMelson
Daco-ag, Melvin
Jaboli, Samuel Jr.
Matilla, ankhon Nifso
Rogue, Alvin
Sapitin, Silver
Topacio, Ronald
Dineo, Rio

Cugtas, Rona Flor
Baguman, Ma. Dolores
fiabiana, Jasmenia
Gacelos, Rosario
Josal, Sharon
Llana, Ma. Bylvis
Mencias, Melinds
Ramirez, Sharon
Ravandayan, Jesehsl
Ruedas, Rhonpalie
Oliva, Jill

Ortiz, Daisy
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PERSOMAL DATA

MNAME

ug

ESTEEBAN A. MALINMDOG, JR.

ADDRESS Brogy. San Fablo, Catbhazlogan, Samar

DATE OF RBIRTH

E1d

October 7, 1957

RPLACE OF BIRTH

Wright, Samar

CIVIL STATUS Married

-1

WIFE Julizanag Moldez Malindog

L]

EHILDREN Jules Avla, Danil Ayn, Magan Alil

ax

EDUCATIOMNAL BOACKGROUND

Elementary « « « &« « &« » « [Ratbalogan TII Elementary School
Cztbhalogan, Samar
1B70

SecondaTyY  « » o o« o« o« o« « Samar School of Arts and Trades
Catbalogan, Samar
1974

College .« & o« o w n « » « febg Institute of Techhnology
Cabu City
19279
B.%. Chemical Engineering

Graduate . 4 « « 2 2 « « = De La Salle University
Tatht Avenus, Manila
1981 — 1982
Me8. Chemistry (22 units)d

Gamar Bitate Polytechnic College
Catbalogan, Samar

1991 — 1993

MAT Chemistry

LICEMNSURE EXAMIMNATION / ELIGIBILITIES

Chemical Enginesrs’ PBoard Examination, Manila, 1979,
FPassed
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Career Barvice Professional Examination, Cathalogan,
Samar, 1987, Passed

Professional PBoard Examination for Teachers, Catbalogan,
Samar, 1992, Passed

SCHOLARSHIP GRAMT

Braduate School of Education Scholarship Srantss, De La
Balle University, Taft Avenus, Manila, 1982

WORK EXPERIENCE

Laboratory Analyst « « . « Marcelo Steel Corparation
' Punta, Sta. Ana, Manila
1980 — 1982

Part-~time Instructor .« « « « Collage of Engineering
Technological Institute of
the Philippines
Beiapon, Manila

. 1980 — 1982

Part-time Lecturer . . « .+ . Chemistry Department
De lLa Balle Universitby
Taft Avenues, Manila
198l

t.aboratory Supsrvisor o .« - Monos Mining and Ind’l.
Corporation - SBurigao
Mickel Refinary
Monoe Island, Burigao Dity
1982 ~ Presant (on indefi-
nite shutdown after Lthe
Feb. 1284 EDSA Revolution)

Chemist  « o o 5 3 2 & o = » Oman Mining Company
Bultanate of Oman
Jan. — Mar. 1990 (on lesave
at BHPL)

Imstracbor 1 0 0 0 2 2 & s w Bamar State Polytechnic
Collsane
Catbalogan, Samar
1987 ~ Prasent



TRAIMINGS, SEMIMARS AND WORKSHORS

Firg Prevention and Control Seminar, Philnico Mining and
Industrial Corporation, Surigao City, &pril 16 - 21,
199

Computer Operation Specializing in Wordskar, Lotus 123,
and Dhase IT1I4+; Samar Htate Polytechnic Collage,
atbalogan, Samar, 34 hours, July -~ October, 19%0

Teachers Indusiry Attachment Program for Related Tool/
Bubliect Teachers, Institute of Vocabtional Training and
Development, Mational Manpowsr and Youkh Oowneil, Cebu
City, Dctober 19 - 2&, 1990

SEDF Mass Training of Secondary Schools Teachers in
Boience and Technology 111, DECE, Catbalogan, Samar,
April 7 - 21, 12%1

EAPMAYAM 91, UPLE Chemical Bocisty, UP st Los Bafos,
L.aguna, November 12 - 1&, 1991

iith Regional Seience and Technology Camp, Dolores, E.
Samar, Fesbruary 37, 1992

Seaminar—-Workshop in Interactive Exhibits Approach in
Teaching Sciesnce, DOST-DECS, Tacloban City, February 20—

ne, 1992
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