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ABSTRACT

THE EFFECTIVENESS OF TRADITIONAL LABORATORY METHOD
ON STUDENTS’ ACHIEVEMENT AT HIGH SCHOOL

LEVEL PHYSICS

SAYAR, Havva
M.S. in Science Education
Supervisor: Prof. Dr. F. Esen OZSAN

September 1990, 88 Pages

The purpose of this study 1s to lnvestigate fhe
effectiveness of "*the traditional laboratory" nmethod of
instruction with respect to '"the expository” methed in
achieving <-ourse objectives at different levels of Bloom's
Taxoncmvy 2f FEducaticnal Goals- Cognitive Domain: (Bloom and
athers 1996 in physics at high =chool level.

This study includes t+the resultz af two treatments
conducted separately. The samples of the treatments were Lycee
I students at TED Ankara College during 1988-1989 and 1989-
1990 academic years. In the first treatment 74 students and in
the second treatment 198 students were involved. The students
were divided into two comparable groups sa that one of them
exposed to the traditional laboratory method and the other one
the expository methaod, rondomly.

Physics Achievement Tests developed for this study were
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used %o collect the data. The tast used during the first
treatment <oonsisted of 17 multiple-choice questicons whereas
rthe tzst used during +<he <=acond treatment consisted of 483
multiple-choice gquestions at different levels of PBloom's
Taxonomy af Educational Goals- Cognitive Damain.

Data are analyzed by using different statistical
methods. Namely, student's t-test for two independent <samples,
twao wav analysis of variance and point biserial correlations.

The data analysis ravealed that the difference btetween
the means of upper level achievement =zcores of the traditicnal
laboratory group and the 2expository zroup <=ubjects was

significant at «=.09 level in favor the expository method.

Key words: Expository Method, Traditional Laboratory Method.

Scientific Code: 222.13.00
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OZET

KLASiK LABORATUVAR YONTEMiNiN LiSE OGRENCiLERiNiN
FiZiK DERSiNDEKi BASARILARINA

ETKiSt

SAYAR, llavva
Yiksek Lisans Tezi, Fen Bilimleri Egitimi B&liimu
Tez Yoneticisi: Prof. Dr. F. Esen OZSAN

Eyliul 1990 88 sayfa

Bu g¢al:i:smanin amaci klasik laboratuvar yonteminin, lise
sgrencilerinin, Billissel Alanin Az:amal: simiflandirilmasinin
¢Taxonomy of Educational Objectives: Cognitive Damain) (Bloom
ve arkadaslar:, 19960 farkl. ddzevylerde ki basarilarina
2tkisini anlatim yontemivl2 kar:ilaztirarak belirlemektir.

Bu jali:ma =irasinda, tki ayri1 uygulama yapilmistir,
Birinci sali:manin kapsamina 1988-89 ogretim yilinda TED
Ankara Koleji Lise I siniflarindan 2 tanesi -toplam 74
ogrenci- alinm:stir. ikinci uygulama 1989-90 &sgretim yilinda
ayn: Liseden 6 Lise 1 sinif: -toplam 198 &Sgrenci- 1ile
yapilmistir.

Galiz=ma verileri, arastirmaci: tarafindan geliztirilen
. Fizik Bazar: Testlert kullanilarak toplanmiztir. ilk

uygulamada kullanilan test de 17, ikinci uygulamada kullan:ilan
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=23t de ise 48 ¢okdan se¢meli =zoru bulunmaktadir.

Yarilar student'zs t-test'i, ¢ift yonlii varyans analizi ve
nokta ¢ift serili kullanilarak analiz edilmistir.

Yapxlén analizler sonunda anlatim yonteminin Bili:zsel
Alanin Azamal: Siniflandirmasinin (Bloom ve arkadaslari, 1956
ist dizeylerindeki hedeflere ulas:lmasinda «=.03 dizeyinde

daha etkili oldugu gorilmi3tir.

Anahtar Kelimeler: Anlatim Metodu, Klasik Laboratuvar
Metodu.

Bilim Dali Sayisal kodu: 222.13.00
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CHAPTER I

ISTRODUCTION

The purpose of this study is to compare the effect-
iveness of "the traditional laboratory method” and '"the
axpository method” of the instruction in teaching physics at
high schoaol level.

Any new <urricula introduced in science <such as:
Pyhsical Science Study Committe, Chem Study) are tfallowed by
numerous studies attenmpting to determine whether a new
surriculum facilitates student's achievement more than the
older one. Each <urriculum aims to be attaining different
educational goals, therefore it 1s difficult to declare the
supericrity of the new aor the ald one <«Wasik, 1971). Renner
(1982> pointed out that the objectives of baoth the new and the
ald ~-urricula are t2 impart knowiedge and the abillty ro use
that &knowledge ta solve problems, but the new <curriculum
provides an opportunity to students to learn how to acquire,
evailuate, and retrieve knowledge too. In aorder tao achieve the
subabjective af the new curriculum requires some process
skills; such as:

1. Stating problem

2. Suggesting hypothesis

3. Experimenting

4. Observing

S. Collecting and analyzing data

) W. 3.
Tiksekogretim Kuruig
Doktimantasyon Merkegs



6. Reexperimenting to verify data

7. Drawing conclusions from data

The =kills that stated abave <an be gained through
laboratory activities.

It may be concluded that the abjectives of a specific
course determine the method of the instruction.

Heath(1962) suggested that instead of attempting to
sarry out <comparative curriculum experiments which probably
~an neaver answer the question 0of which is better. attention
should he Jdirected ta determining <characteristics that
differentiate between twao or more curricula under study. The
present study attampts to compare the cognitive performance of
physics students exposed tao two different methods of
instruction, nameiy the "expository” methad and "*raditional
laboratory" method. The Taxonomy of Educational Objectives-
Cognitive Domain (Bloom and others, 1956) was selected as the
2Cheme for categoriz=ing abilities. A hierarchical arrangement
of the Taxonomy <ognitive levels provides for and implicit
6rdering of cognitive processes by cognitive complexity. The
caognitive levels are moving from simple to complex: Knowledge,
Comprehension, Application, Analysis, Synthesis, and
Evaluatian.

The Taxonomy has been used as a frame-work in develaping
physics achievement tests tao measure cognitive performance

levels of the subjects of the study. Instead of testing the
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data for each level separatly, they are <classified in to two
Zroups. Namely knowledge and comprehension levels were handled
together and called lower level, the remaining four cognitive

levels were called upper level as given below:

Knowledge

Comprehension Lowear Lavel

Applicaticn~_7

Analysis

Synthesis Upper Levei

Evaluation

The spesific <classroom and assessment procedures
corresponding to each cognitive levels of the

Taxonomy (Sprinthall, and Spriﬁthall, 1977, pp.365-368) are
summarized below:

Knowledge level

Students have to know spesific rfacts, terms and methods.

The achievement performance at this level is assessed by
direct questions and multiple-cholse tests.The purpose i3 to
test the students ability to recall the facts, to identify and
repeat the information provided. \

Caomprehension Level

Students must show they understand the ideas, fact and
thearties.

At this level students are assessed on the basis of thelir

capacity to act upon, or process, lnformation. Objective or
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multiple choise questions can be used.

Application Level

Students must be demonstrate that they <an apply their
ideas to real situations.

Ve have to go well beyond the usual procedures in order
assess how well students apply what they 1learn. 1If, for
example, we are teaching Simple Machines, the test would be ta
make a real simple machine.

Analysis Level

Analysis requires that students <classsify or break
material down into its components, understand the relationship
hatween the <components, and recognize the principle that
organizes the structure on the system.

The ability to analyze material <an be assessed in
number of ways. For example, we might see whether students can
identify the assumptions behind an argument.

Synthesis Level

Synthesis requires making =omething new, bringing ideas
together to from a new theory.

Assessment should be designed to produce new ideas,
methods aor procedures.

Evaluation Level

It 1s most complex level of the cognitive domain.
Students are developing the ability tg create standards of
Judgement, to weight, to examine, to analyze.

In science education the objectives are categorized
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in two groups (Robinson, 1965; NSTA, 1271; Renner, 1982.)

1. Understanding pra&hcts 0of science

2. Understanding procéss o0f science

A couple of Instructional methods are suggested to
achieve those objectives some of them emnphasizes concept
learning Ausubel is one of them. In Ausubel’s theory(Moreira,
1978>, what the learner already knows has a great importance
and the new informaticon must be relatable to them and
arrangement of content (s done from the most general abstruct
form to the more specific form.

Gagne (1974) admits different types of learning associated
characteristic strategies of instruction one of them is called
the "e2xpository strategy” (from rule to examples) which he
favors on the ground of consuming less learning time. The
second strategy suggested by him is called 'Guided Discovery”
(from examples ta rule) whiéh he favors when longterm recall
and ftranster to similar learning tasks are required.

Renner«1982) suggests to follow an instructional strategy
sumnmerizZed as inform, verify and practice, {f the aobjective is
content achievement. But, in addition to content achievement,
understanding process of science 1s considered he suggest to
follow a strategy c<alled "Learning Cycle” that requires a
sequential instruction as

1. Experience with the phenomenaon through materials of

discipline.



2. The introduction of the language o©of the phenomenon to
label the new idea.

3. Crganization 2f new idea with existing knomiedge tao
expand that knowledge and newly acquired idea.

This strategy provides sStudents learning through the
materials of the discipline.

Gagne's and Renner's approaches are two extreme exanmples,
the other apprcachés are intermediate between them. Most aof
them makes use cof different types of laboratory works as
verification, discovery.

Tamir (1976, pp £-9) claims that there are rfour major
rationales for using the laboratory in science teaching

1. Science involves highly complex and abstract subject

matter that elemantary and some high school students
fail to grasp without concrete abjects and
opportunities for manipulations,

2. Laboratory works give an opportunity to participate

in and have and appreciation 1or the methods and
spirit of science,

3. Practical experience promotes the development of

skills with a wide range of generalizable effects,
and,

4. Students enjoy activities and practical work and

concequently become motivated and interested in

science.
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Shulman and Tamir <1973) have identified the goals of
laboratory instruction as

1. to arouse and maintain interests, attitude,

satisfaction, open-mindedness and curiosity in
science

2. to develop creative thinking and praoblem~solving

ability

3. to promote aspects of scientific thinking and

sCientific method

4. to develop conceptual understanding and intellectual

ability

5. to develop practical abilities, e.g., designing and

executing investigations. observing, recording data,
analyzing and interpreting results.

The purpose af this study is to compare the physics
achievement pertormance of students exposed to Y“raditional
laboratory" and “s:xpository” methods interms ot upper and Llower
level <cognitive domains and Llnterms of their overall
achievement.For this purpose, a design called "Posttest-QOnly-
Control Group” was used. The group exposed to the "traditional
laboratory" method is called experimential group, and the
group exposed to the "expository” methocd is called control
group.

The instruction of experimental group had three phases.
At the first phase concepts and principles were introduced and

some example problems were solved. At the second phase, the
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oncept ziven in first phase was vaerifiad in laboratory and
finally some rproblems. <o =2xpand ©the .conceprt gziven were
30lvad. The «<—ontrol group students were taought with the =same
sequence as the experimental group, but the verificaticn of
the <concept was omitted. [n both groups students were free to
ask questian.

For both experimental and control groups the same amouth
of *ime was spent %o canduct the subject matter. Certain
amounts ot total “ime was z=pent %to verify the cancept *=2ught
by =xperimental group, “he .<control group students spent that

time -a practice and *they did not have any concrete

axperionce The Adesign need in this study is summeri-ed
in rhe diagram given helou-

[ TrReaTMENT 1| TRFATMENT
Y
npe Feporimanrall Contral Fxpeorimenral | Conrral 1
"rhAd . T Tradirianal [Fypasitary Traditional [Fxpository
l.aharatary Labnratrory
hyrere 17 female 18 female 18 frmale S2 female
18 male 21 male 61 male 47 maile
‘Acher: SAYAR H [MARATS SAYAR  H AYTACOGIIT, O,
y v
riariong S weeks duneks
AClass houryweek AClass hours/week
Btrument, PAT1:17 multible choice PAT2:48 multi choice items:
ritﬁms,q at lower and 24 at lower and 24 at upper
A at upper lavels levelis

e e — am— _—*—--‘-————-ﬂ

Concept Kxpnsition
Nisrnssion 4 t.abhoratary Works
Exampels After the Lecture

Hamewarie prohicas

-

|
I
|
]
L. Expository Method \

-—p ers e aup A oo - —_—-———--——-——4
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CHAPTER II

REVIEW OF LITERATURE

In this chapter, a raview of the <onceptual and the
eaxperimental research literature related to evaluating an
instructional method according ta the criteria suggested in
the present study are given.

It =eems reasacnable to begin the discussion with the
¥oals af sctience 2ducatian and the methods and/or strategies
suggested <o realize the :=tated joals, to :identify the
relation tetween the goals af science 2ducation and
instructional systems. Gagne' (1974) states different types of
learning, recently they are called as intellectual skills. He
relates each 3kills to a specific Instructional strategy
facilitating students' learning. He <called the instructiaonal
strategies as "instructiognal —-onditions.” Lt L3 neccessarvy o
provide -<=suitable instructional :onditions t9 produce Jdesired
c~hanges in students. Gagne’' s intellectual skills are
sequential ordered from simple to complex.

For higher order intellectual learning, Gagne' presants

two alternative strategies-the '"expository” (from rule to
examples) strategy, which he favours on the ground of
consuming less learning time In general, and ''guided

dizcovery"” (from examples to rule) strategy, which he favours
when long-term recall and/or transfer to similar learning

tasks is required.
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Szinsnu ¢1976) underlines the interrelationships among
learner, instructional process and outputs <(i.e. terminal
hehaviours). When output or process <changes, each induces
~hanges on the other., and process is the major factar
responsible for changes accured in the learner.

Renner (1982) implies that the goals of science educaticn
have to reflect the true nature of science. "Science is the
quest for knowledge". When one remembers that the complete
name of the discipline 1is "natural science"” or "the science aor
nature" than the content into which quests are to be conducted
is easily identifiable. Science is a discipline which inves-
tigate the natural world and science education is a discipline
devoted to discovering how to lead students to learn to
investigate the natural world. The power of establishing the
purpores of science education has led to conceptualization of
the nature of the discipline of science. Thereiore.whenever
materials and instructional procedures are designed to teach
science, the content selected must allaow the questing nature of
the discipline toc be evident and obvious. Making sure that the
facts., principles, and generalizations are clearly spelled out

\
is not adequate. In fact, spelling out generalizations and
principles maybe deleterious because students must experince
the search in isolating the relevent information needed to
invent the principles and generalizations. Furthermore,
.evaluation must not only concern itself with ascertaining if

the students know information (as most standardized and
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teacher -made-tests do) students must be evaluated upon how
they wauld find something else.

Renner«1982) categories the purpose of science education
into two groups:

1) mastery of content
2) leading students to adjust the understandings
held about a field and/or concept.

He further <categories instructional strategies which
provide the attainment of *the purposes stated above. If
mastery of content is the unique purpose then tao follaow an
instruction strategy summerized as inform verify, and practice
can be functional. But, 1 and 2 both are considered as the
purpose of science education, he suggests "learning <ycle" as
the instructional model Learning Cycle requires a sequential
instruction as:

1) experience with the phenomenon through the materials

of discipline.

2) the introduction of the language of the phenomenaon to

label the new idea, and

3) organizaticon of the new idea with existing knowledge

to expend that knowledge and the newly acquired idea

The major goal of science education 1is to develap
scientifically literate and personally concerned individuals
with a high competence for rational thought and action. This

choice of goals is based on the belilef that achieving
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scientific literacy involves the development of attitude
pracess skills, and <oncepts, necessary to meet the mare
general goals of all education. Such as:

1. Using rational process

2. Building competence in basic skills

3. Developing intellectual and vocational competence

4. Exploring values in new experiences .

5. Understanding concepts and generalizations

6. Learning to live harmonigusly with the biosphere

(NTSA. 1971>

Robinson (1965) regards ctoday's teaching aids being
adequate. [t seems that the problems reside in muchmaore
prozound questions: Have the students, as a result of doing
the activities, reading and discussing what they have read
indeed increased their "understanding of science?" What is the
nature of science which they are to understand?. Can aspects
nf the nature of science be identified and so specitied as to
provide for guidence 1in %the selection and organization of
2lements which are tg be included in science curricula.

He <clasifies into three groups the emphasis in science

curricula:
1) Process of science
2) "Structure of science” as a discipline and the
"process of inquiry”
3) Science concepts

According to Robinson, process and product of science
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are <onsidered being separable, identifiable and t=zachable,
therefore science curriculums differ in their emphasizes. But
he i3 douptfull and states the following‘ questions: <Can
process be separated from product in science? How da product
and process relate to the structure of science and what is
meant by the structure of science?

Robinson prepared a dissertation to clarify the nature or
structure of scientific knowledge. He analyzed six writings
concerned with the nature and organization of scientific
knowledge. He identified <£four 2aspects of *the structure of
science seemed significant for curriculum implementaticn:

1) the distinctions as between correlational and exact

sCience,

2) the constructional nature of scientific reality,

3) the process of deservatiaon and the emergence of rules

of carrespondence. and

4) the considerations which lead to the verificaticon and

acceptance of scientific thearies.

Renner and Stafford(l972? stated three purposes of
science education:

1) to develap in learners a commond of rational paowers,

2) to develop in learners the ability and confidence to

inquire, and

3) to develop an understanding of the changing nature of

the environment in terms of matter, life, energy and

their interactions.
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They did further <classifications about the ways of
involving the student with science, and stated the outcomes
of each way. First, students reading about or being told about
the process and products of the scientific enterprise. This
science program makes a contribution to the development of
reading ability.

Second, discussion among the students or between the
students and the teacher of some scientific topic. But if the
students are at zgncrete aperational level, abstract
discussions have little value.

Third, the teacher demostrates something to learners or
the students demonstrates to each other. This procedure
provides an gppourtunity to learner to move from verbal
abstruction to the concrete realizm. The data produced by this
procedure <can be placed, by the learners in their cognitive
structure and can be used to solve the problems facing them.
In other words this procedure 1s more meaningtull to concrete
operaticnal students than the two procedures stated above.

Fourth, inquiry-centered science teaching; The student is
given objects and/or materials with which  he needs
experiences. He performs all manipulaticons, makes his own
observations, records his own data, and makes his own inter-
pretations. Most of the science educator regard this procedure
°as being the most effective way of the student involvement
with science(Renner and Stanford, 1972; Purser and Renner,

1983; Ward and Herron, 1980; Crumb, 1965).
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The last procedure demonstrates haow the learner must use
3uch ratiocnal powers as imaginations., analysis, synthesis,
<lasification, comparision and inference which are the essence
0of the ability to think.

Most of the researches related science education focused
at science laboratories. Blosser(1988) tried to identify the
reasons pushing researchers to 1lnvestigate the effectz of
Science laboratories on students performance so frequently.
First reason he identified was that laboratory activities
require mare time and money than +the other —<-lassroom
activities. Secand, laboratory works. require, Zenerally,
double <=lass periods. Such a time frame presents scheduling
problems for administraters. Third, one was curriculum
development. Because educators need to test their new methods
0f curriculum and instruction. The last one was that most of
the research done on the role of laboratory <found no
significant difference in achievement or attitude or 1lab
skills between students given experiment based la2ssons and
Students given lecture-hased lessons.

There are theoratical support to laboratory-based
teaching. According to Piaget(1952), until formal operational
level is attained by an individual, qualitative changes in
tought takes place. Changes in tought continues life long by
assimilation, accommadation and equilibration but the changes

in tought are quantative after the completion of formal
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operation periocd. An individual can solve complex verbal
problems, hypathetical problems, or those 1nvolving the future
at the end of formal operation. An individual at concrete
operaticnal or/and at +ransitional from concrete tao faormal
operation needs some concrete experiences to learn a concept.
Therefore laboratory work can be facilitate the concept
learning for concrete operational and transitional students.
Some methodolagical defects were shown belng responsible from
the contradicting situation of theories and research findings
by Bloaser. She faund Sund and Trowbridge's list of six

skillzs that laboratory work develaps in Students wvaluable.

They are:
- acquisitive skills, =such as listening, cbserving,
investigating, gathering data, and researching

- organizaticnal skills, such as recording, classifying,
organizing, outlining, and reviewing

- creative skills such as planning ahead. designing a new

problem or approch. inventing, and synthesizing
- manupulative skills, such as using and caring faor
instruments, demonstrating, constructing, and
calibareting
- Communicative skills, such as asking questions,

discussing, explaing, reporting, writing and graphing
- safety skills, such as handing equipment, hazardous
chemicals and dangercus situations(pp 57).

Pickering(1986) argued that organization is the limiting
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factor of the laboratory education. His argument depends on
his personal research project for over 10 years related to the
laboratory education. Pickering explained the meaning of the
organization as the structure of experiments, grading, and
suppart, things that are rarely examined.

Klopfer (1969) discussed two major purpose of teaching
science in schools and colleges. The first one is to provide
the required science learning and to persue them to make a
career in some rphase 0f =3science or technology. There i3 no
doubt today about society's need research scientists.

The second one i3 to contribute *to the individual's
scientific literacy. He discussed three component of
3cientific literacy:

Junderstanding key concepts and principles aof science

2)understanding how scientific ideas are developed

3dunderstanding the interaction between science and
the general <ulture.

Klopter aimed to show that i{nclution of history of
science 1in the science curricula can make the present-day
learning of science more meaningfull for students.

He suggested three teaching strategies:

l)using of the history of science in case studies

2)suplementary reading of biographies of scientists

3)using scientists’ original research papers to show

how certain scientific theories envolved.
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From the point of view stated above we <can say that
science education is a need for all people not only for
individual who are planning to make career in science.

Science educaticn fails tao increase student appreciation
for the totality of science, and far understanding its role in
daily life. Ost and George (1965) give some examples to make
this more apperent.

First, synthesis 1s neglected and analysis 1is ogver
=mphasized in traditional science curriculum. Therefore,
Student=s spend much more time learning to take ideas apart
than to assemble the "big picture”.

Second, the distinction between product and process (s
over-emphasized in the traditional curriculumn.

This. artificial separation of product and process hides
the <amplexity of science and the fact science 13 a way of
dealing with the environment. not a body of knowledge and/or a
method of discovering knawledge «pp. L15).

Third, textbooks {mpiies that sclence is static and
certain. This discourages an apprecitiation for incompleteness
of knowledge and the dynamic nature of scientific progress.

Fourth, students should learn that science and scientists
operate within a value-reliant system. Therefore, science
curricula should include the subjective and value—-laden side
of science.

Ost and George, finally states that science education
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has *to increase =tudents flexibility, allowing ‘“them to
incorporate —new knowledge into their <conception of the
2nvironment. It will result with the transier of science franm
the classroom to everyday life.

As a summary we can sSay that a scientific way of thinking
has become survival tool for all individuals and science
instruction 1is important in fostering creativity, flexible
thinking, and self-worth.

Ramsey  and Hawe (1969) analysed researches on
instructional procedures, in secondary school science, interms
af clearly defined outcomes. When the researchers' papers ware
analyzed according to instructional aims 97 were directed
toward knowledge of content as the prime outcome expected,
while 30 attempted to develaop outcomes other than <ontent
knowledge-outcomes from the cognitive, affective and
psychomotor domains. They did this however, from the content
of ~he <anventional <:tlass-teacher instructional arrangement
only 24 studies used an instructional method other than the
conventional one to attampt to develop outcomes ather than
knowledge achievement. They concluded that the instructional
mean applied determines the ocutcomes so, the researchers have
to manipulate the variables the outcome and the method.

Ramsey and Haw, from the analysis of researches for
knowledge achievement concluded that the external arrangement
imposed in terms of the course taught or pedagogical method

used generally has made little difference to the knowledge
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Jutcomes of students as measured by current tests.

The analysis o©f researches interms of "Understanding
Scientific Enterprise” showed that the nature of course taught
and the background and experiences of the theacher baoth zeen
to effect the gain 1in a sStudent's understanding of the
scientific enterprise.

They concluded from the researche papers analyzed that
if an increased ability to think <critically is a desired
gutcome, then an instructiocnal procedure which is laboratory
~entered can be developed to increase this ability.

An inductive, problem—solving, and laboratary-~entered
approach can be expected to produce significant paositive
changes in students attitudes.

Most of the researchers investigated the relative ef-
fectiveness of a new instructiocnal methods over old methods.

Vasik(1271) investigated the relative effectiveness aof
traditional physics <curricula and Physical Science Studing
Committee (PSSC) Physics curricula at high schoal level. He
tested the following hypothess:

1) There will be no significance between group
differences in relationship of academic uptitude and
cagnitive process

2) There will be a significant difference in favor of the
non—~PSSC sample on the Taxonomy process measure of
knowledge

3) There will be significant differences in favar aof the
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PSSC sample of the Taxonomy process measures of
Application and Analysis.

CEEB Physicsz Achievement Test was used to measure
cognitive =kills additicnal to recall and application of
learned formulas.

Form LAC2 of the College Entrance Examination Bord's
Physics Achievement selected to provide estimates of student
cognitive performance. The answer sheets of random samples of
370 =tudents were selected from the identified PSSC and non-
PSEC populations. The vwverbal and Mathemetics Scholostic
Apti*ude Test (SAT) standardized scores were optained for each
condidate in the samples tao provide measures of academic
aptitude test. Items were categorized according to the
Taxonomy of Educational Objectives-Cognitive Domain.

The findings of this research agreed with the opinion
that PSSC instructional materials were more «ffective |in
developing higher cognitive process skills.

Babikian (1971) investigated *the relative affectiveness
of three instructional methods-discovery, labaratory, and
expository methods-at eight grade physics.

He explained the strategies of each method as following:
1) Expasitory Method:

(a) The concept is stated first, and then examples

are given for further clarification

(b) The teacher may make use of no audio-visual

material but the chalkboard
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(c) Students are allowed *to ask questions or ta
discuss the concept
2) Laboratory Method:
(a) The concept i3 stated first, and then the procedure
is described for the varification of the concept
(b) The teacher may explain the concept if necessary
(c) Students may ask questions
(d) Students do not cooperate with each other
3) Discovery Method:
(a) The teacher may explain the procedure but not
the concept
(b) Gtudents may request assistance on procedural
matters
-(c) Students may inquire about the concepts being
discaovered, but they get anly "Yes" aor "Nao" fram
the teacher
td) Students do not cooperate with each other
The research invalved Z2 Junoir High Schaol classes and
measure the acquisition of seven learning criterion tasks. A
conprehensive test of 38 items was prepared. 1.Q. scores of
students obtained from the school records. He used pre-test,
post-test and control group design.
Babikian concluded the following:
1) The expository and the laboratory methods are

significantly more effective than discovery methad
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for teaching =cience concepts to eight grade

students. {in respect tao follawing criterion
measures: averall achievement, verbalization of
cancepts. recaognition of concepts, and the

application of concepts to numerical problems.

2) Irrespective of method by which students in upper
IQ group are instructed, they achieve significantly

better than those in the lawer 1IQ group in

reaspect to the following sriterion measures:
overall achievement, verbalization of cQncepts,
recognition of .—-oncepts, and the application of

concepts to numerical problems.

3) Irrespective of methad used to instruct, baoys achieve

significantly better than girls, in respect tog
following <ritericn measures: overall achievement
recognition of —:oncepts. and transfer of concepts
(tpp =07).

Another research related to the effectivenes of PSSC
physics and traditional physics programs conducted by
Crumb(1965). A study population consisting of 1275 students
was selected from twenty-nine rural and urban high-schgols in
USA. The Test on Understanding Science (TOUS) was
administrated at the begining of school, and near the end of
each semester as a measurement instrument.

Crumb found a significant difference in understanding

science as measured by TOUS between those students who
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studied the traditional pyhsics and those students who studied
PESSC physics. The difference favored those who sStudied PSSC
physics.

In addition, *there was some evidence to 1indicate that
PSSC course may have a greater impact over the short period of
one semester than doces the traditional physics course.

In the last 10 year, a new methad of science
instruction (Learning Cycle) has been included inta the
methods being investigated. Learning <ycle was developed by
Dr. FRobert Karplus and the persons whao developed the Science
Curriculum lmpraovement Study (Renner, Abraham aand BEirnie,
1988>. This methad depends on the opinion of Piaget about the
way of understanding the world. According ra Plaget ane
invartant process is used again and again to understand the
world by the individuals (Piaget, 1952 pp. 2-7)>. That process
beings with "assimilation” by the learners, of data tfrom their
2nvironments into their mental structure where those data are
processed. [n processing *the data the mental 3structure <an be
changed. This {5 called "accomodation” by Piaget. The learner
now acquired a new concept. Assimilation and accomodation
together are called " adaptation”. Each new cancept effects
other concepts beld by the learner. Therefore, the learner
must organize the new concept with other concepts (Plaget,
1952).

In "Learning Cycle" a strategy parallel to the mental

processing stated above 15 used. At the first phase of the



learning cycle, students are given directions and materials
which they use to study what happens when they dao something
and to get data. This phase 13 called "axploratieon'. The
second phase is called 'conceptual invention". The concept is
identified and the language is assigned. The last phase of the
learning <cycle utilize the invented <oncept in many ways.
Additional experiments might be carried out with the concept.
Readings about the concept, problems and questions using the
concept are all the ways expending new concept and relating it
to other concepts.

Renner, Abraham and Birnie (19895) conducted a research tag
understand the learning cycle and investigate what elementz of
its structure account for its effectiveness. In order to dog
this, three variables were investigated:

1) sequence of phases

2) necessity of each phase

3) the torm in which the students acquired data

The research was «conducted in the Normon, Oklahama,
Senior High-School. Three classes were used taught physics by
the same teacher, and 7 experiments were included.

Three types of data were collected. Student understanding
0of content was aevaluated with Caoncept Achievement Tests
(CATs), student attitudes were evaluated with the Birnie-
Abraham-Renner Quick Attitude Differential <(the BAR)> and
naturalistic data were collected through individual student

interviews regarding student caontent understanding and student
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opinions of physics, the teaching procedures used and how the
learning was progressing.

They concluded from the statistical analysis that
The CAT means showed that the form in which the phases of
the learning cycle are experienced does not influence the
level of achievement reached by the students collecting their
own data, being given it 1in a written form, receiving it
orally, collecting it through  watching a  videotaped
demonstration or through watching a live teacher demonstration
did not effect the <content achievement of the students as
measured by CATs.

The quantitive data from the BAR Quick Attitude
Differential show that favorable attitudes were found among
the regular-form learning cycle-group.

The naturalistic data from student interviews support the
conclusion that the students were overwhelmingly in favor of
regular-zorm learning <cycle as oaoppased *to getting data fronm
some other form.

A research was conducted in the Normon, Oklahoma Senior
High School involving three secondary-school physics classes
in order to test that the necessity of each phase of the
learning cycle.Three classes were taught by the same teacher
and enrclled a total of 62 twelfth—grade students—-39 males and
23 females. (Renner, Abraham and Birnie, 1988).

The conclusions of the research were stated in five

items:
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1) Praviding just materials and directions f3dr students and
allowing them ta explore 1s not efficient in learning
—oncepts. That <conclusion l=ads to have serious doubts
regarding the "free exploring” environment, if the purpose of
such an environment is to learn content and the structure of
science.

2) Throughly explaining a concept before providing experiences
with materials results with little or no conceptual
under=tanding. The <onclusion casts seriocus doubt upon *he
teacher-~entered exposition fteaching procedure and the through
axplanations provided by textbooks.

3) Explorations which produce data need to be followed by
discussions-conceptual inventicns.

4) All phases af learning cycle is necessary, but there can be
specific conditions when cne aor more phases can be substituted
for.

5) tudents belive %that all phases are necessarv Renner,
Abraham and Birnie, L288: pp. ©6).

Renner and Schneider ¢1980) <onducted a research tag
determine the <effectiveness of expositary and inquiry
methods. The sample of study was consisted of 48 ninth-grade
students from a rural junior high school in central Oklahoma.
Inquiry instruction group consisted of 23 students and 25
students were assigned to the exposition group.

Each instruction group experienced the same <content

material for 12 weeks. Four physical science unitz were



presented to the students.

The instruction of expository group consisted of six
phases:

1) Oral explanation session

2) Motion pictures and filmstrips

3) Reading assignment

4) Questions and praoblens

5) Supervised study, and

6) Demanstratiaons.

The instruction of inquiry group based upon the teaching
>oncept designed and inmplemented by the Science Curriculum
[mprovement Study and called the "learning cycle" (Renner and
Statfford; pp.218-226>

Content achievement and retention, intellectual
development, and IQ wers the dependent variables of the study.

At the end of =ach unit students were given two -ontent

2xamiaatiaons: a multiple-choice =axamination,. and 1 ire

D

response <examination. To measure students’' retantion of ﬁhe
concepts, three months follawing presentation of -ontent
material the students were retested.

The intellectual level of each student who participated
in the study was assessed at the begining and end of
experiment, and three months later. The task was used to
assess sStudents' Intellectual level was designed by Inhelder
and Piaget (1958). ‘

The IQ instrument was administrated at begining and
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2t the end of the treatment.

The analysis of data indicated that concrete instruction
(learning <ycle?> group out 3sScored the formal (expasitaory’
instruction group on the three-months-after-instruction, and
end-of~the-unit administration of the examinations. The
results suggested that the concrete instructional procedure
was supperior ta the formal instructional praocedure if
knowledge and retantion of content was an impartant abjective
af the course. The secaond significant results of the study was
that the concrete instructicnal gzroup exhibited greater gains
in intellectual development than the formal instruction group
as nsasured by Plagetion tasks. Third result was that
concrete instruction group and formal instruction group did
not differ in their effect on the learners’ language IQ, nar
their overall IQ.

WVard and Herrcon(l1280) tested the effectiveness of
traditicnal laboratory and laboratory designed according to
the principles of 1learning <ycle on the achievement of
students who are at concrete formal Iintellectual development
levels.

The sSubjects for the study were drawn from two
introductory chemistry courses offered during 1977-1978 =chool
year at Purdue University.

Learning cycle was utillized in only 3 of 13 laboratory
experiments conducted by the students during the semester.

The Longest Test was used to determine students'
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intellectual development level. It is a 28 item paper and
pencil test. The achievement tests used in that study were
designed ta measure the extent to which the subjects
understood the concept.

The traditional laboratory experiments exhibited the

format outlined below:

1) Concepts to be studied in the experiment were

explained before the experiment begins.
2) (Observations and physical measurements were done.

3) Students were not encouraged to discuss ar to share
their ideas with other students in the laboratary.

4) Calculations were done and results were reported after
all data had been collected.

5) Questions, if any, were usually asked after the
experiment was cancluded. These questions do not
require making inferences from the data or stating
hypotheses to be tested with data. Instead, they
asked discription of the data (p.p. 33L)

On the other hand laboratory experiment designed around

the learning cycle exhibited the following formact;

1) Observations and physical measurement were daone.

2) Students were encouraged to discuss or to share
their ideas with other students iﬁ the laboratory.

3) Questions calling for inferences hypotheses testing
were asked during data the course of data collection.

4) Calculations and intermediate results were reported
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during the course of data collection.

5) The concepts on which experiment was based were

defined.

6) These concepts were applied in situations zimilar

those at begining of experiment (p.p.391)

The analysis of data indicated that, (1) the concrete
Students in the treatment group made significant advances
toward the performance of their formal classmates, (2) there
were no <cignificant difference between the performance of
concrete and formal students on questions requiring rule
memorization, (C) there were no significant difference between
the performance of formal students either in treatment zroup
or in the control (traditional) group, ¢(4)formal aperatianal
students did better on questions requiring formal reasaning
than concrete students.

As a result, one <-an say that, students who are at
cgncrearte operational lavel suffer a disadvantage when <ompared
to their formal <-lassmates. <Concrete and fprmal students
appear capable of competing at an equal level only on material
that requires naothing more than memorization of facts and
formulas.

Purser and Renner (1983) investigated the pollawing
questiens:

(1) What 1is the influence of teaching methods upon content
achievement of concrete and formal concepts by students differ

in level of operational thought? (2) What influence daoes
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concrete and formal *eaching have upan the intellectual
development of students?

They used pretest-posttest-control group design. £8 and
A7 students were assigned to the experimental and the control
groups respectively. Biology I was taught by two different
methods of instruction-learning cycle and exposition- to
nineth and tenth grade students in Yukon., Oklahoma, High
School. The research took a time more than 8 months.

The findings of Purser and Renner agree with the finding
of Ward and Herron<1980), such as:

1. The intellectual development gains made by the

concrete instruction group was greater than did by
formal instruction group.

2. The instructional method was irrelevent when the
attampt was made to teach formal concepts.

3. Concrete instruction led to achievement of
understanding of concrete biology <oncepts which was
sufficiently higher than comparable mean for the
group recieving formal instruction.

Spears and Zollman (1977) ({nvestigated the relative
effectiveness of structured and unstructured laboratories on
students’ understanding the process of science. The Velch
Science Inventory Form D was used as measuring instrument.

They defined the laborataory designs as described below:
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ctructured Lab., Unstructured Lab.

1.Pose a problem before Pose problem before class
class meeting meeting

2. Inform students available Inform students available
equipments equipments

3.State a procedure to Ask students to salve the
salve the problem problem

4.Require students to answer Require students to draw

gquestions about data conclusions from their data

S.Require students to

generalize from their
data and defend their
generalizations.

The sample population was <consisted of freshmen ar
sophomores students at Kanzsas State University. Man's Physics
World [ was taught by the design stated above.

They found that structured laboratory approach was more
effective than unstructured laborataory to teach the process of
science at college level.

Okebukola and Ogunniyi(1984) investigated the effects of
cooperative, competitive and individualistic science
laboratory interaction patterns on students' achievement and
acquisition of practical skills.

They concluded that students waorking in the laboratory

based on the coaperative learning canditions differs
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significantly in achievement than the students working in the
laboratory based on competitive and individualistic learning
zonditions. in favaor of the cogperative group.

The mixed ability-cooperative group design is favorable
for low and average achievers.

The competitive design 1is found favorable when the
acquision of the practical skills is the desired goal of the
laboratory waork.

The review of literature given so far reveales that the
ways of 3cience instruction should be <ompetable with the
aspects of science as a body of knowledge and as a process
(Crumb, 1965; Renner, 1982; Robinszan, 1965; Blosser, 1988;
Janners, 1288).

Most of the researches are comparing the methods interns
of certain tasks. Same of them compares new and ogld methods

interms of ¢their effect on studentz' cognitive achievement

levels (Vasik, 1971, Renner and others,1985>. There are .:qguple
aof researches lnvestigating the effects of the methods on
students’ achievement at different levels of Piaget's

cagnitive develapmental levels (Ward and Herron, 1980; Renner
and Schneider,1980). Most of these researches compare the
models taking place at extreme ends, such as "learniang cycle”
and 'expasitory” methods, ar verification . laboratory and
discavery laboratory. No one <compared the effects of
verification laboratory and expository methods. There are

some researches considering both of those methods in their
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design. Babikian ¢(1971) conducted one of them but he did not
attampted to compare them.

In the present s3tudy the attampt was done to compare
"expository method” and traditional laboratory method. since
these methods are mostly used in physics instruction at high-
school level in Turkey. Thus it is needed to investigate
whether the goals of the physics instruction are achieved by
these methods or not. This study intended to meet that need
interms o0f cgntent achievement at different levels aof the
Bloom's Taxonomy of cognitive domain.

The hypotheses and the statistical methods used :a this

work are given in the next Chapter.



CHAPTER II1
PROBLEMS, HYPOTHESES and EXPERIMENTAL DESIGN

3.1 The Problem

The present =3=tudy, was undertaken to investigate the
ralative affectiveness of "traditional laboratary and
expository” methods cf *teaching science c<oncepts to achieve
~he =a2bjectives <c-lassified according *a Bloom's Taxonomy of
Educational Goals. As 2 subproblem. che relaticn ©tetween
sontent achievement score and s2x (35 investigated.

Bloom's Taxonomy of Educational Goals (knowledge,
comprehension,application, synthesis, analysis and evaluation)
assessments were already given in Chapter I. These levels are
rearranged, +ta prevent the intervening =ffects aof the levels,
as 1% was explained in Chapter I[.

3.2 Hypotheses

As temporary =solutions to the problem stated above the
following hypotheses are stated. In the hypotheses, the
experimental group (EG) refers to those students expased to
the "traditional laboratory” method and the control group (CG
refers to those students exposed to the "expository" method of
teaching science concepts. All hypotheses are stated in null
form and tested for significance at «=.05 ({.e. p. ¢ .0

level. Each hypothesis was followed by its symbolic
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representation where +the symbols have the follawing meaning:

it =mean sScore

t =student’'s t-test

df =degrees of freedonm

& =significance level

Cemn =the correlation coefficient between PAT
scores and sex.

S¥ruecrar=Variance estimates for rows, columns and
interaction.
S¥ e =Within group variance estimate.
1.0 There will be ng significant difference between the
means aof EG and CG subjects' overall achievement scores as
measured by PAT.

(Hoai .0 Raa = Haa, t, df, o = .05)

1.1 There will be no significant difference ‘between the
means of EG and CG subjects’ lower level achievement scores
as measured by PAT.

(Hoo .0 @ Hea = pPea, t, df, a = .05) 1.2 There will be
na significant difference between the means of EG and CG
subjects' upper level achievement scores as measured by the
PAT.

(Hot .2 ¢ pPea = Mea, t, df, a = .05)

2.0 There will be no significant correlation between the
students sex and their overall achlievement scores.

(Hoz.0o ! Fow =0, t, df, o = .09
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2.1 There will be nao significant correlation between the
students sex and their lower level achievement scores.

(Hauw:. ¢ Fawe =0, t, df, o« = .05

2.2 There will be no significant correlation between the
students sex and their upper level achievement scores.

How ¢ e = 0, t, df, o = .05

3.0 There will be no significant difference between the
overall achievement scores of EG and CG subjects when they are
-lassified according ta their sex.

(Hoos oo 1 S¥%cvicten £ S%avevun, F, df, a= .99)

3.1 There will be no significant difference between the
lawer level achievement scores of EG and CG subjects when they
are classified according to their sex.

(Hetior ¢ ST tscear ¢ S¥%vrvrasr ,» F, df, a= .09

3.2 There will be nao significant difference between the

upper level achievement scores of EG and CG subjects when
they are classified according to their sex.
¢ H-:a P S':" g ey S.::‘.., A vtenaae * F ’ df ' Q€ = . 05 )

3.3 Experimental Design

In order to explore the relative effectiveness of the
"tradional laboratory” method and the "expository” Method in
acheiving <course abjectives at different levels of Bloonm’'s
Taxonomy of Educational Goals, "The Posttest-Only Control

Group Design” 1is used.
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The sample 0f the study, the variables, measuring tools
and the statistical analysis used are defined briefly in
following sections.

3.3.1 Population and Sample

This study includes two separate treatments. The
population of the first treatment -it is called treatment 1-
consisted of Lycee I students at TED Ankara Callege in 1088~
1989 academic year. Two classroom among 21 of Lycee classes
were assigned as the sample, totally 74 students involved.

The population of the second treatment —-it 1is called as
treatment Z- the students at TED Ankara College in 19895-1990
academic year at Lycee I level. Six classes among 20 gf Lycee
I classes were selected as the sample of the study. Three
classes with 99 students formed a group, left three classes
0of the sample with the same size as the first group, formed
another group. One of these groups was rondamly assigned to
the traditional Laboratory treatment which was named as
experimental group ¢(EG>. The another group was assigned to
the expository treatment which was called as <contral
group(CG) .

In order to determine whether a difference exists between
the two groups interms aof the previous knowledge related to
the content of subject matter taught during the treatment, a
pretest was introduced. The performance of experimental and
control group subjects were compared by applying student’'s t-

test for two independent sample. The difference between the
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two groups means scores was not signiflicant at «=.05 level as
seen in Table 3.1.
Table3.1 Summary table for testing the signnificance of the

difference between the means obtained from the pre-
administration of the achievement test by EG and CG

subjects
ROUPS N X S S= df T tTe P
EG Q9 7.85 8.24
————————————————————————— 75.99 196 285 1.960 P>. 05
CG 29 8.9 2,19

3.3.2. Variables

Students' achievement sores, as measured by PAT is the
dependent variable <(DV) aof this design. This variable 1is
continuocus and interval type data can be abtained.

Two different types of teaching methods utilized 1in
Lycee I Physics courses are the independent variable «IV) of
the present study. These are "traditiconal laboratory"” *type of
instruction in which the teacher presents the .<caoncepts,
procedural instructionz for their verification, and provides
all of the equipment necessary for verifying the caoncept; and

"exposition” type of 1instruction in which the teacher

presents the science concepts to the students verbally.



...41_
Sex is the intervening variable (INV) of the present

study. These variables of the study are tabulated in Table

2 o
de &

Table 3.2: Identification of variables

Type-1 Name Nature Data Type-2
DV Achievement scores Continous Interval DV
v "Tradional Lab” Discrete Nominal v
INv Sex Discrete Nominal INV

3.3.3 Measuring Instrument

A physics achievement test called (PAT).,, consisting 17
multiple choice items was prepared +to measure the dependent
variable, physics achievement in the first treatment

These items were classified into two groups.That is 9
items at lower level and the remaing 8 1tems at upper level
of Bloom’s Taxonomy of Educational Goals.

In the second treatment to collect data again a physics
achievement test called (PAT).. was prepared. (PAT).. contains
48 multiple choice items, 24 at lower level and 24 at upper
levels of Bloom’'s Taxonomy of Educational Goals.

The reliability of the (PAT):, and (PAT).. were calculated
by Kuder Richarson 21 method and they were found r=.35 and

r=,85 for (PAT):. and (PAT). respectively.
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3.3.4 Analysis of Data

Compbell and Stanley (1973 state the approrriate
statistical methods for the analysis of data in ""The Posttest-
Only Control Group Design"” as stated below.

The simplest design would be the t-test. The design is
perhaps the only setting for which this test 1s optimal
however, cavariance analyisis and ©blocking an "subject
variables” such as prior grades, test scores, parents occupation
etc.,can be used,thus providing an increase i1n the power of
significance test very similar *to that provided by a pretest
(p.27).

Since the general design of the experiment involves 'The
posttest-Only Control Group Design', the dependent variable in
the design 1s subjects content achievement which is assumed
not to be resulted from other variables such as previous
physics learning and the sex of the subjects prior to the
experimental treatment. So, the experimental design =should
‘involve appropriate analysis of observed differences due to
the differential treatments. For this purpose, the follawing
statistical methods are used (Fergusaon, 1981, which are
tabulated in Table 3.3.

1. Student’'s T-Test for Two Independent Groups

This method 1s wused to test the significance of
difference asked by the Hypotheses 1.0, 1.1, and 1.2 student's
t-test is computed as following:

t = (Xaa -~ Xca) / (Sxsa — Sxca)
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where Xee — Xeca shows the difference between the means
achievement scores of EG and CG subjects. Sxe — Sxec 1s the
standart error of the differences between the means of EG and

CG given by

SxE — SxC = S= (¥ + F=>/F1N=

and S= (Br — 1) 8= + Nz — 1) S%= [/ (F1 + Nz — 2)

Vhere N+ and Nz are the number of subjects in EG and CG.
The observed t value (to? will be compared to the table t
value (t+) for degrees of freedom (df) at o=.00 level.

2. Two Vay Analysis of Variance

This method is used to test the hypothesis 2.1 which is
in the form:

(Hoz.1 ! SPractor SCerrer, F, df, o=0.03)
Where S®tamctor 15 the variance estimates for rows, colums,and
interaction effects and S%arror 18 within group variance
estimate, F is given by

F = SPtacteor / SFarror

The observed F value will be compared with.table value
to make a decision.

3. Point Biserial Correlation

This method is used to test hypothesis 2.0 which is in
the form: (Ho! T'es = 0, £, 4df, o= .05
where rpb is the correlation between students’ scores on PAT

and their sex, and given by

ree = (X — Xq)  Pp.q /7 Su
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where S.. is the standard deviation of scores on PAT,defined as
(X-X>../N ,the quantities p and g are the proportiocn of male
and female subjects X, and X., are the mean scores,on PAT, aof
male and female subjects.

In order to test the significance o0of caorrelation
coefficient found,the following t-test in used.

t = res (N-2) / (1-r*gew)

The observed t-value will be compared with the table

value for 4df=N-2 at «=0.0%5 level.

Table 3.3: Statistical Methods Utilized for Testing of

Hypotheses
hode of Analysis Number of HYP H. x
Student’'s t-test for 1.0, 1.1, 1.2 X=X .08
two independent
variable
Point Biserial Corr. 2.0, 2.1, 2.2 Cae=0 .05

Test of Signifance
of Carr. Coef.

e o o e s - ————— et o — T S ——— — T T— et T — ——— o —— —— T — ——— — ——

Twa Way Analysis 3.0, 3.1, 3.2  S%taceaciSTaeeme .05
of Variance

3.3.5 Treatment

As stated previously, to determine the relative
effectiveness of '"exposition" and "traditional laboratory”

methods o©of teaching science concepts, two treatment subjects

were assigned. The researcher taught EG subjects and the CG
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subjects were taught by another physics teacher <(Sadi MARAL,
ozen AYTAGQOGLU during the first and the second treatments
respectively) at TED Ankara College. They were the regular
physics teachers of those classes.The teachers coopareted in
prepareing lesson plans and assigning examples, homework
problems. The first treatment was completed in 5 weeks. The
teacher and students meet 3 times per week at the end of the
treatment, the measuring instrument PAT was introduced.

During the second tfreatment 5 classes were assigned as
the =ample of the study. The subjects were taught by their
regular physics teachers .At the begining of the study a pre-
test consisting of 48 multiple—-cholse questions was introduced
at two occation. The treatment was completed 1in 4 weeks.
Teachers and students met 3 times per week.In the first week
following the treatment the measuring instrument <(PATY). |is
introduced which was introduced as pretest at begining cf the
treatment.

The independent variables of the study are described as
following:

1. Expository Method

It 1s a method of 1instruction in which the teacher
presents the science concepts to the students verbally.

-The concept is stated first, and than examples are given
for further clarification.

-The teacher make use of no Audio-Visual material but the

chalkboard.
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-Students are allowed to ask questions or to discuss the
zoncept.

2. Traditional Laboratory method

It is a method of instruction in which +the teacher
presents caoncepts, pracedural instructian, for their
verification and provides all of the equipment necessary for
verifying the concepts. Its phases are as following:

-The concept 1s stated first, and then the procedure is
described for the verification of the concept.

-The teacher may explain the <oncept if necessary.-
Students may ask questions.-Each lab group has 4 members.
As it i3 understood from the descriptians of the methods; the
traditional laboratory methods differs from expository method
only by use of verification type of laboratory work. In both
two treatment 3zZroups, the students were provided with waork-
sheets, which contained questions and problems for review.

CG subjects have much time to solve problem from work-
sheet than EG subject= because they spent some amount of their
total in laboratory.

3.The List of Experiments Performed by EG subjects

Treatment 1:

-Motion: Velocity and Acceleration........ +++..1 hour

-Changes in Velocity with Constant Force....... 1 hour

-Frictional Force..........co v, e e e ..l hour
3 hours

Treatment 2:
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-Demonstration of Lab Equipments............... 1 hour
-Steady Motion. ... ... . i i e e 1 hour
-Accelerated Maotion........ ... . i i oL, 1 hour
After each lab session one hour lecture was hold to

discuss the findings of the students.

The content listed below was covered in 5 weeks in which
a total of 15 interaction hours toogk place, during treatmentl

1. Motion on a Straight Line(Displacement, Velocity and
Acceleratian!

2. Newton's First Law of Motion.

3. Newton’s Second Law of Motion.

4. Frictional Force.

During the second treatment motion on a straight line
was instructed only.

3.3.6 Assumptions and Limitations

In this =ub-section of the '"Experimental Design', the
assunmptions and limitations involved in the design of *he
study are given.

3.3.6.1 Assumptions

-The total interaction time was not significantly
different for experimental and control groups.

-Students in one group did not interact with students in
other group at a significant level pertaining the effects of
different treatments.

-Students learnings other than physics didn’t modify or

render any impact on results obtained by the study.
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3.3.6.2 Limitations

~The population is limited to those students attending
Lycee [ physics course. It may be extended to all Lycee
Students with 1n the limits of socio—-economic status with
some modification only.

—-Each treatment group (EG and CG) was supervised by a
different <teacher.The effect due two this variable was not
investigated. But, in order to minimize the deviations
printed lesson plans which contained the same concepts. the
same questions, =xercises and problem were prapered,and used
by all teachers in this study. The laboratory works were
carried by a single teacher with © experiment groups.Each
group <ontains four iandividual students. This situatiaon

created interacting problems with students individually.



CHAPTER 1V

FINDIRGS, RESULTS AND CONCLUSIONS

In this —~hapter, the results abtained from the
statistical analysis of data are given. The hypotheses were
tested for significance at o= .05 level using the methods
mentioned in the section "Analysis of Data”.In the following
two sections(4.1 and 4.2>. The results obtained from the
testing of each hypothesis given in summary tables.

4.1 Results, and Finding of Treatment 1

Hypothesis 1.0 was tested by student's t-test for two

independent samples. The results are given in Table 4.1:

Table 4.1: Summary Table for Testing Hypothesis 1.0 by Using
Student’s T-Test for Two Independent Samples

GROUPS N X S df t.. te DECISION
EG 33 92.31 2.46 Faill to
T2 .918 2 Reject
CaG 39 &.87 2.42

Althought the subjects in the experimental group achieved
higher mean score than the subjects in the control group, the
analysis indicate that difference observed on the means of
overall achievement scores of the subjects in the experimental

and control groups was not statistically significant at o=.095
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level. Thus, 1t may be concluded that students exposed *to the
traditional laboratory and students exposed *to expository
methods are almost <comparable in terms of their overall

achievement of the subject matter as measured by PAT.

In order to test Hypothesis 1.1 student's t-test for
two independent samples was used. The results are given Table

4.2:

Table 4.2: Summary Table for Testing Hypothesis 1.1 by Using
Student’'s T-Test for Two Independent Samples

Groups N X S df t.. te DECIZICN
EG 35 6.09 L.74 Fail to
72 0.432 Z2Z.00 Reject
CcG 39 5.7 1.52 Heo

Although the =subjects in experimental group achived a
higher mean score then the subjectz in the control group., the
analysis indicated that the difference observed on the means
0of lower level concept achievement scores of subjects in the
experimental and control groups was not statistically
significant at o = .05 level. Thus, 1t may be concluded that
students exposed to traditional method and the students
exposed to the expozitory methods are almost comparable in
terms of their achievement at recognition and transfer of the

cancept to the new situations as measured by PAT.

-
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In order to test Hypothesis 1.2 student's t-test for two

independent sample was used. The results are given in Table

4.3.

Table 4.3 : Summary Table for Testing Hypothesisi 1.2 by Using
Student's T-Test for Two Independent Samples

GROUPS N X S df ta te DECISION
EG 39 3.17 1.34 Fail to

72 .478 2 Reject
CG 30 32.07 1.%1

The analysis indicated that the difference observed on
the means of upper level achievement scores of the subjects in
axperimental and control group was not statistically
significant at a = .05 level. Thus, it may be concluded that
students exposed to traditional laboratory method and students
exposed to expasitory method are almost comparable in terms of
their achievement of the subject matter requiring application
and analysis of the <concept as measured by PAT.

In order %o test hypothesis 3.0 twao way analysis of
variance was used. Testing of this hypothesis required the
classification of subjects according to their sex. The mean
scores on PAT by male and female subject are put in a four

cells contingency table as given belaw.

GROUPS
EG CG
R =17 “Niz=18
F X.:=9.24 X:2=9.33
SEX
Nz:=18 Non=21
M X..1=9.22 ] Xo==8.52
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The results are given in Table 4. 4:

Table 4.4 : Summary Table for Testing Hypothesis 2.1 by Using
Two Way Analysis of Variance Method

ource of Sum of df Mean F P
ariation Squares Square
Rows . 058 1 . 058 . 010 P>.05
Columns 3.632 1 3.632 . 594 P>.05
Interactions 0.158 1 0.158 . 026 P>. 05
Within 427.68 70 6.11

Analysis Iindicated that F value of raow effects 1is .01
which is smaller than table value (3.9%5). Thus, it may be
concluded that male and female students achive the overall
subject equally regardless of the treatments exposed to them.

F <value of the <columns effect is .994 which 1s smaller
than table wvalue. It implies there i3 no significant
difference between the means of PAT scores of the students’ in
the experimental and control groups regardless of their sex.
This fact is also reflected in testing hypothesis 1.0.

The interaction effects are .026 which is less than its
table value at «=.05 level, so 1t may be concluded that the
two different treatments effected male and female subjects

equally interms of their overall achievement scores.
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In order to test hypothesis 2.0 point biserial
correlation is used together with t-test for testing +the
significance of correlation coefficient found. The results of

this analysis are presented in the Table 4.5

Table 4.5: Summary Table for Testing of The Significance of

the Correlation Between Student's Sex and Scores

GROUPS N af Cioes Bog te. DECISION r“exl00
ALL 74 72 .42 26.71 1.99 P<. 05 17.64
EG 35 33 .02 .11 2.042 P>. 085 .04
CG 39 37 .71 5,06 2.021 P<. 05 50.0
As seen from Table 4.5, the correlation of sex to PAT

scores for experimental group was not significant. Thus, being
in either sex doesn't affect their PAT scores. Although the
correlations for +the <control group and all group were
significant, the variance explained by sex were 17.64 for all

group and 50.00 for control group.
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4.1 Findings and Results of Treatment 2
Hypotheses 1.0 1.1 and 1.2 were tested by applying
student's t-test for two independent samples. The results of

the analysis were given in the Table 4.6

Table 4.6: Summary Table for Testing Hypotheses 1.0, 1.1 and

1.2 by Using Student’'s T-Test for Two Independent

Variables
Hypothesis No Groups X S df t.. te DECISIOJ
EG 12.64 5.70 Fail tg
1.0 i96 Q.60 1.96 reject
CcG 12.14 5.0 Hooo oo
BG 9,29 4.7z Keject
1.1 196 -2.11 1.96 Hao
CG 11.02 4.78
EG 21.57 8.40 Fail tdo
1.2 1e6 -1.28 1.96 reject
CG 23.14 8.84 Ho.io. .

The analysis indicated that the differences abserved
between the means of experimental and control group subjects
lower level and overall achievement scores are not significant
at o = .05 level It reveals that expaository and traditional
laboratory methods are equally effective on the student's
overall achivement and lower level achievement.

The analysis of hypothesis 1.1 1indicates that difference
observed between the means of upper level achievement scores

of experimental group subjects are significant at o=.05 level.
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Hypothesis 2.0, 2.1 and 2.2 were tested by applying Point
‘iserial Correlation with t-test for testing the significance
0t the observed correlaticn coefficient. The results are given
in Tables 4.7, 4.8, and 4.9 respectively.

Table 4.7: Summary Table for Testing the Significance of the

Correlation Between the Student’'s Sex and Their
Upper Level Achievement Scores onm (PAT).

Groups df o= toa te r<cemxlo0 P
EG a7 -. 115 -1.14 1.98 1.32 P>.05
CG o7 -.391 -4.,18 L.98 15.28 P<. 05

The analysis indicates that the correlation between
students sex and their upper level pyhsics achievement scores
is not significant for the subjects of the experimental group;
but the corralation for <ontrol group subjects is significant
at «=.05 level 15.28 percent of variance of PAT scores is

predictable from the =ex of the subjects.

Table 4.8: Summary Table for Testing the Significance of the
Caorrelation Between the Student's Sex and Their
Lower Level Physics Achievement Scores on (PAT) =

-

GROUPS af T ta te P r#nwex100
EG 97 -.031 +.305 1.98 P>. 05 . 096
CG o7 -.424 4.61 1.98 P<. 05 17.97

The observed t wvalue, for the control group is bigger

than its table value with degrees of fredom 97 and o=.0%5
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level. Thus the <orrelation between =student’'s lower level
physics achievement scores on (PAT).. and their sex is
significant at «=.05 level; but the <correlation is not

significant for experimental group subjects.

Table 4.9: Summary Table far Testing the Significiance af
Correlation Between Students’ Sex and Their Qverall
Physics Achievement Scores on (PAT)=

ROUPS 4af | I t.. te. P r<=mxl00
EG o7 -. 151 1.50 1.98 P>. 085 2.28
CG o7 -.552 6.52 1.98 P<. 05 30.47

The analysis reveals that the correlation between
student’'s sex and their overall physics achievement scores on
(PAT).. 1is significant at «=.05 level for control group
subjects 30.47 percent of the variance of the PAT scores is
predictable by student's sex for the control group: but the
correlation for the experimental gZroup subjects is not
significant statistically at «=.05 level.

In order ta test hypotheses 3.0, 3.1 and 3.2. Two WVay
Analysis of Variance was used. It requires the classification
of EG and CG subjects according to their sex. The contingency

table and summary table 4.10 of the analysis of Hypothesis is

given below.



GROUPS
EG CG
N..,=38 N =952
F 3
X:.,=20 X12=18.4
N-.1=61 Nwx=47
M
Xu1=22.6 Xzn=28.2

Table 4.10: Summary Table for Testing Hoa.o By Applying Twa
Vay Analysis of Variance

Source of Sum of daf Mean F P
Variation Squares Squares

Columns 192.123 1 192.123 2.739 P>.05
Rows 611.611 1 811.611 11.570 P<.0S
Interactions 177.931 1 177.931 2.537 P>.05
Within 13608.660 1924 70.148

Total 14712.540 127 74.718

The table value of F iz 3.82 for degrees of freedom
df =1, df.=124 and = .05 .As it seen in Table 4.10, the
observed F value (¢(2.739) 1is smaller than the table value for
column effects. It implies that both two ways of the
instruction are equally effective on the overall physics
achievement score of the subjects regardless their sex as it
reflected in testing the hypothesis 1.0.

The observed F value for row effects (11.570) is greater

than the table value (3.89) It implies that there is a
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significant difference between the means of overall physics
achivement scores of male and female subjects; regardless of
the treatment exposed. The males achieved significantly higher
mean score.
The interaction effects are naot significant. Thus it may
be concluded that there 1is no significant interaction between

the two treatments and sex.

The contingency table for Hypothesis 3.1 is given below:

GROUPS
EG CG
N:..=38 N:.=52
F
X..=11.6 X,12=9.8
SEX
Nuwy =61 N-»w=47
M i
X::=12.0 Xoo=14.1

Contingency <table for H. .. .
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The results are given in Table 4.11

Table 4.11: Summary Table for Testing Hos.: by Applying Twa
Vay Analysis aof Variance

Source of Sum of df Mean £ P
Variation Squares Squares

Columns 3.835% 1 3.835 . 113 P>. 05
Rows 239.394 1 239.394 7.026 P<. 05
Interactiaonzs 195.486 1 15. 486 . 455 P>05
Within 6609. 766 194 34.071

Total 6877.273 197 34.910

Table value of F is 3.89 for df.=1, d4f.=194 and o=.05

The interaction effects and column effects are not
significant because their F values are smaller than the table
value It may be «<concluded *that there (s no significant
interaction between the ftreatments;, and student's sex and the
treatments are equally effective on the lower level physics
achievement scores regardless of their sex.

The observed F value for row effects 1is greater than the
table value. Thus the sex of the subject make a great
difference in lower level physics achievement scores regardles
the treatment exposed.

The males achieved significantly higher mean score than

did the females.
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The contincency Table for Hypothesis 3.2 i3 given below:

GROUPS
EG CG
N.:=38 Nz1=52
F .
X.1=8.9 X:1=8.6
SEX
N:1=61 Nzw=47
M .
Xz2:1=10.0 Xiow=12.3

Cantingency Table for Haoa. =z

The results are given in Table 4. 12

Table 4.12: Summary Table far Testing Hsa.= by Two Vay

Analysis Variance

Source of Sum of af Mean F P
Variation Squares Squares

Columns 131.681 1 131.681 6.144 P7.09
Rows 218.7322 1 218.722 10.205 p7.0%
Interactions 53.064 1 53. 064 2.476 P>.05
Within 4158.001 194 21.433

Total 4330.207 197 22.996

The observed F wvalue of the

than the table value of F(3.89).

level physics achievement

column effects

is greater

It i1mplies that the upper

scares of the experimental group

subjects and the controll group subjects differ significantly

regardless of their sex,

as indicated the results of
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hypothesis 1.2, Thus it may be cocluded that the expository
method 1is more effective than the traditional laboratory
methods in upper level physics achievement sScoras of the
student.

The row effects are also significant at degrees of
freedoms df.=1, dfu=194 and «=.05 level. It may be concluded
that sex of students make a great difference in upper level
physics achievement scores regardless of the treatment

exposed, and the males achieved significantly higher mean

score than did the females.

4.3 Canclusions

In the 1light of the <finding obtained by different
analyses it may be cocluded éhat:

1. Traditional laboratory and expository methods of
instruction are <ompetable when they are <—ompared interms ot
their effectiveness to achieve :oncepts at lower <cognitive
levels of Taxonomy of Educational Goals and interms of

‘
students' overall <content achievement at high school level
physics.

2. Interms of students’' achievement at upper levels of
Taxonomy of Educational Goals the treatments 1 and 2 two gives
different results. According to the results of the treatment
2 the expository method found more effective +than the

traditional laboratory method, but the results of treatment 1

did not indicate any difference between the effectiveness of



the methods.

3. The results of both treatments indicates a significant
correlation between the achievement and sex for control group
subjects. At all levels of the achievement, the girisexposed
to traditignal laboratory ocbtained a higher mean score than

the girls exposed to the expository method did.



CHAPTER V

DISCUSSION, IMPLICATION AND RECOMMENDATIONS

The findings of statistical analysis and the conclusions
based on the results which are given in the previous chapter
illustrate that:

The hypothesis seeking to establish significant
relationship between the different instructional approaches
and students’' <content achievement scores were conformed for
the achievement at higher levels of Taxonomy of Educational
Goals with in the limitation 0of the study, in favor cf the
expository method.

There are a couple of research supparting the opinion that
there is no significant difference among the teaching methods
when they are compared interms of their effectiveness in
teaching sciences concepts and principles at lawer levels of
Bloom's Taxonomy Educational Goals ‘Renner, 1984; Babikiaon,
19892; Spears and Zallman 1277: Zingore and Collette 19068;
Tamir, 1272).

It 1s seen that relative effectiveness of "traditional
laboratory” and "exposition"” methods will continue to be under-
investigation of researchers. Because there is theoretical
support toc use of labaratary, especially for the learners who
are at concrete and transitional-from concrete to formal-

levels of intellectual development (Ward and Herron. 1980).
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Babikian £1969) concluded from his research that
Yexpository” and "traditional laboratory” methods are
significantly effective in teaching science <concepts when
compared with discovery method at high school level, but he
did not compare those two methods.

The analysis have done ta detérmine whether a relatiaon
exists between the achievement of students, their sex and the
way of instruction of subject matter revealed that the
traditional laboratory method was more effective than the
evpository method.

This implies a need for reseaches *o determine wheather
there 1is a difference between intellectual development of
males and females. Scince the laboratory is regarded as an
apportunity to have concrete experiences for cancrete
operational students (Schneider and Renner, 1980).

In our country most of the students at high school level
plan to continue their studies at university level. Ta do it,
they have to pass enterance examination. The students are
aware of that conditions and they prefers that their studies
must be related to the content and structure of the enterence
exam. Therefore, there iz a need to identify an ®appropriate
method to increase students performance on enterence
examinations.

As a result of the present study reveals, there is a
continuous need faor further research seeking to establish the

relationship between different teaching approaches and the
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achievement of the learners. Below, a number of
recommendations for further research is listed.

1)Research designs *to test the effect of "traditional
laboratory” and expository" nethods on the students’
understandings of science are needed.

2)Research designs to test the effect of teachers
understanding of the nature of science an students’
understanding the nature of science and their attitudes toward
sCience should be planned and relevent research an this point
should be conducted.

IdEffective ways of teaching large groups should be
investigated.

4)Research design to determine intellectual level of male
and female studentz at lycee [ level and effective ways of

teaching them iz needed.
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PHYSICS ACHIEVEMENT TEST (PAT). {DC)SHti()rT

1. Position-time graph of a body
is given. In which time intervals
does its speed decrease ?(|.L)

A.I B.II C.IV D.II and IV E.I amd II

2. A body moving with a speed of 10 n/sec. speeds up at a rate of
1 m/sec® and it continous to move with the velocity attained at
12th sec.Which of following can be velocity-time graph of the body?(L. L)

ms) X(hq/g) vim/ss) vim/s) v M/S)
A 4\
A 227 22T = — 227 2217 5
] ' ! ! 1 !
R R ' . e
£s . riS) | 1t£SJ s

2267 2. 12

3. Velocity-time graph of a body is given.
Vhat is its displacement in 12 seconds?

(Lt)
A.220m B.240m C.260m D.280m E.340m

4. Velocity-time graph of three identical
objects are given. Vhat is the relation
among forces F., F= and F3 acting on them?

(Lb)

A.F,=Fz(F3 B.F1=F2>Fa C.F1<{F=<F=
D.F3i>F2)>F= E.F1)>Fz)Fz
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In the given systems 2 kg mass moves upward \
with a constant acceleration of 2m/sec®
How many newton is the force F 7 (L)

A.8N B.12§ C.16F D.20F E.24%

ms=2 kg,

. A body of mass 2 kg moves with an acceleration aof 2m/sec~.
Vhat is the resultant force acting on it? {{L)

A.2N B.4N C.10N D.16N E.20¥

. Vhat is the acceleration of given system
in w/sec=? (LL)

A.6 B.4 C.10 D.2 E.1

. The bady given in the fig. maves with
constant velocity. Vhat is the frictional
force acting on 1t? (L L)

m=3kg

A.ON B.0O.SF C.5F D.20§¥ E.30%

7 ” VT T T

. The acceleration of a body is "a" when the force acting
on it is "F." and "2a” when the force acting on it is
"F2". Vhat is Fi/Fz? (L)

A.0.5 B.1 C.1.5 D.2 E.4
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10. At t=0 a body has velocity "”v”. It turms back to its initial
position at the end of a time interval "2t". Vhich one of
following can be velocity-time graph of the body? (U L)

N
g
\'
~ 77 17 N NI T
) 9.{, :
| t Nk - — -

t ™ : ° t Tt

A B E

11.

y(m/s)
m-x
« L o M P a9
_,60 -50 E) 50 100 \i
A0k - - -
Figure.1l Figure.2
Velocity-time graph of a body that moves along a straight line
as shown in Fig.l1 is given Fig.2. If It _starts from point
"0" where will it be 10 seconds later? (U
A,at K B.at L C.at 0 D.at M E.at P

12. In the given system frictian
force acting on X" is equal /,/,,>/<////”/Y)
to the weight of N,.Jfthe rope
between M and N2 is broken M
which one of the following canm
be true for the motion of "X"7? Ma
Wwo
A. Vithout knowing the mass of "X"

a decision can not be made.
B. It stops suddenly.
C. It slows uniformly and stops.
D. It speeds up.
E. It moves with constant velocity.
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-

Q

mE g%:sm s Sm
o

- m 3m
(N

Fig.1 Fig.2

The system given in Fig.l moves by accelerating uniformly in
the same direction with the faorce F. Vhen the mass "’ takes the
position shown in Fig.2. The force F is removed. After than what
can be said about the motion of the system? (UL}

A. It moves with comstant velocity.
B. Its motion does not change.
C. 1t speeds up uniformly.
D. It stops suddenly.
E. It slows uniformly, stops, and change directions.
. Friction force between "¥' and M S
horizontal plane is 10 .  Vhich \Q\\\
of following statements can be true IR
for the system? | UIWL)
:‘\\ RN
1. It may not move. 3?; BN
11. It may move with constant velacity. 2kq

III. It may move with constant acceleration.

Al B.I1I C.III D.I and II E.II and III
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The given system moves with constant
velocity. Vhich one of following
relations gives the coefficient of
friction? (U L)

mg  B.Fzf
Fx= E.Fz

(mg~£) C.F1/F=
Fz/Fa

A.F./
D.mg/

. The body givem 1in the figure
slides down with canstant
velocity. Vhich of following
relations gives the coefficient
of friction? ({J L)

A.fx/mg B.fﬁlmg' C.£./7f. D.fg_/f’
E.mg/fs

. Vhile the given system |is
in motion the rope is broken.
Vhat can be said about the
motion of "K” after the rape
is broken? (U L)

A.It speeds up in direction 2.
B.It speeds up in direction 1.
C.It moves in direction 1 by slowing.
D.It moves in direction 2 by slawing.

3
1

E.It moves in direction 1 with constant velacity.
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PHYSICS ACHIEVEMENT TEST (PAT)=

Answer questions 1-5 according to the position-time graph
given below.

) Position

o

time

In which time interval (s) does the body move with constant velocity?! LL’

AL, IV B.IIL,V c.v D.IV E.III

In which time interval (s) does the body move in positive direction? "(LL)

A B.I,II c.1,I1,I111 D.IV,V E.III

In which time interval (s) does the speed of body increase? { LL)

ALY B.III C.I and II D.I,IV E.II, IV

At the end of which time interval does the body change its direction {1L)
of mation?

A.I B.II c.1II D.IV E.V

In which time intervalis) does the body bave zero acceleration? { L1}

A.I,II B.II,III C.IIL.IV D.1v,v E.IILV

A body moving with a speed of 10m/s speeds up at a rate of 1lm/s=
and it continuos to move with the velocity attained at 12th.
second. Vhich one of the following can be velocity-time graph
of the bady?{UL)

\V (m/s)

I

m/s) AVIm/s) AvV(m/5) *v(m/ﬂ

224~ - 5 224 -
/T_ ,
104 10 4 { 10 4

) ‘ +(s)

- - - 224- - -

WL L1s)
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;V\(m\

HOP-——-__-

|
20] ! }
\ ' “
0 — " L 2
2 i ]

Answer questions 7-10 according position-time graph given above.

vhat is the velocity of the body at t=4sec. imn m/sec.? fLL)

A.60 B.40 <C.20 D.10 E.O

Vhat is the velocity of the body at t=1 sec. in m/sec.?[LL)]

A.5 B.10 C.15 D.20 E.25

Vhat is the average speed of the body in 8 sec. in m/sec? {LL)

A.2,5 BS <c¢.7,5 D.10 e.12,5

. ¥hat is the average velocity of the body in 8 sec in w/sec? {LL)

A.2,5 B.5 <<.7,5 D.10 E. 12,5
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Answer the questions 11-15 according to position-time graph
below

AX(M}

+(s)

. Yhat is the acceleration of the body between 0 sec and 2 sec? UL;

A.0 B.5m/s? C.-5m/s* D.10m/s< E.-10m/s+

!, Vhat is the velocity of the body at t=0 sec in m/sec? UL)

A.0 B.10 C.-10 D.-20 E.20

}. Vhat is the velocity of the body at t=6sec in m/sec? (LL)

A.0 B.10 C.-10 D.-20 E.20

. Vhat is the displacement of the body in Bsec ¢ (LL)

A.20m B.40m C.60m D.80m E.Om

5. Vhat is the distance travelled in 8 sec? (LL)

A.80m B.60m C.40m D.20m E.Om
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16.

1(s)

Velocity-time graph of a body is given abave.
Vhat is the displacement in 12 sec? 'LL}

A.220m B.240m C.260m D.280m E.340m

17. Vhat is the acceleration of the body between 7sec-12sec?
The v-t grapf of the body is given in question 16{LL)

A.2n/s* B,-2m/s* C.8m/s* D.20m/s< E.Om/s”

18. vimisi
10
——-6_..*__} +
“ L 0 Mo? 0 5 E {-,7(5)
v v v 1 4 ]
i
\kLl = Lol =joM| =IMP{ = 50m -lo+ - _.\_t
Figure.1 Figure.2

The velocity-time graph of a body moving along a straight line
shown in Fig.l is given in Fig.2. If it is at point "O" at
t=0sec where would it be 10 sec later? (UL)

A. at X B.at B C.at O D.at X E.at P
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. At t=0sec a body has a velocity "v”.It turns back its initial

position at the end of a time interval 2t. Vhich one of the
following can be velocity-time graph of the body? (UuL)

\'4
¥ V/{\ i
- - - + 9
v 2t ~
. .-
[ER
> 0
2t 2?
A B Cc D E

; s
. At t=0sec the cars K and L jV(mis)

[ amm. - —— - K
are at the same place.Vhat -
is the distance between ] L

them 10 sec later? (UL) 20 |

/

-V

e - -

o+

A.Om B.25m C.50m D.200m E.250m

[
—+ - L(s)
.Assume that the cars given in question 20 are at different place at
t=0 on a level highway. If they are at the same place at t=10sec
?hisf of the following can be true for their positions at t=0sec?
UL
A. K is 50m behind of L B. L is 50m behind of K
C. K is 100m behind of L D. L is 100m behind of K
E. They are at the same place.

Answer the questions 22-24 according to graph given below.

Aa(m/s>)
5 =
{
9 }_ % T {:’(5) At t=0 va=20m/sec
! I
90 O and x=50m.

.Vhat 1s the velocity aof the body at t=3sec.?{UL)

A.0 B.l0Om/sec C.20m/sec D.30n/sec E.40m/sec

. ¥hat is the velocity of the body at t=10s? (UL)
A.0 B.10ws C.20ovs D.30w's E.40w's
..Vhat is its position at t=10sec? (UL)

A.50m B.100m C.150m D.200m E.250m
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.Vhich of following graphs represents the motion of a car moving
on a level road with constant velocity?

A

- /\ /‘\ X v 1\&
—/——{> L’; t L L I
8 c D

A

(LL).Vhich of following graphs can represent the motion of a car
moving in reverse direction with constant velocity?

X a
A X IT
/ Oi—ﬂ{
v ——
o ; o} 3 o ,,'t L
C 0

€

'(LL).The velocity of a moving body Av(m/s)
changes with time as shown in
adjecent figure. What is its } — — -
velocity at t=10 sec,in n/sec?

84 - |
A.16 B.20 C.28 D.32 E.40 o ——at(s)
2 10
)
(LL).The pasition of a moving body xm
changes with time as seen in 50
adjecent figure. Vhat is its 5
velocity at t=5sec in m/sec? 0 >t(s)

A.0 B.-10 C.5 D.50 E.-5
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J(LL).The velocity of a moving body vim/s)

changes with time ag in the 20
adjecent figure. Vhat 1is its
acceleration between t=Ssec

and t=10sec in m/sec=?

>+t (s)

Wi -~ =
64-.—

A.0 B.1 C.2 D.4 E.8

). (UP) A body moving with a speed of 10m/sec accelaretes and attains
a velocity of 22m/sec in 12sec and than it continous to move
with that velocity. Vhich of the follawing grapf can
represeat its motron?

/%) af{m/s') alm/s™) almss™) o im/s™)

i

..
-
>~
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AV(m/s)
The velacity-time graph of 40 i
a moving body is givem in B
adjecent figure. Answer
questions 31-34 according ts)
to this graph. ! =

1(LL). At which instant does the body start to move in reverse direction?

A.at t=10sec B.at t=8sec C.at t=4sec D.at t=fsec E.at t=3sec

2(LL).¥hat is the acceleration of the body at t=4 sec in m/sec3?

A.-5 B.¢ C.-10 D.10 E.S

3(LL).Vhat is the displacement of the body in 10sec?

A.20m B.-20m C.40m D.-160m E.160m

4(LL).Vhat is the average velacity of the body in 1l0sec?

A.16m/sec B.20m/sec C.24m/sec D.28m/sec E.32m/sec
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(UP).A car with a certain velocity, desalerates and stops in two
Seconds by displacing 20m. Vhat is the initial speed of the
car?

A.10m/sec B.20m/sec C.30m/sec D.40m/sec E.S50m/sec

a\.(m/sz')
/
A car starts to accelerate from =
rest as shown in the adjecent |
figure. Use this graph to I —t(S)
answer questions 36-38. 4 8
—51— -— — ﬁ

(LL).Vhat is the velocity of the car at t=6sec?

A.5m/sec B.10m/sec C.15m/sec D.20m/sec E.25m/sec

(LL).Vhat is the velocity of the car at t=16sec.?

A.-5m/sec B.S5m/sec C.20m/se D.-20m/sec E.O

(UP).Vhat is the displacement of the car in 16sec?
A.40m B.60m C.80m D.100m E.120m

(LL).Vhich of the following graphs represents the motion of cars
K and L that are moving toward each other?

!

v v X &
t t) g L >+t
Y c D &
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O(LL).A train moving with a constant speed desalerates a nd stops
in Ssec by covering a distance of 50m. Vhat is its acczlereticn?

A.lw/sec?® B.2m/sec® C.3m/sec?® D.4m/sec® E.Dwm/sec*

1({UP).Twa cars K and L starts
their motions from the
same place as seen in 20+
figure. Vhat is the
distance between them

5 seconds later? 0+ >t(s)

A.50m B.100m C.150m D.200m E.250m -20
a(m/s*)

2(UL).A body moving with a velocity of

20 n/sec accelerates A0 — ey

as shown in the graph. Vhat is | )

the distance cavered by the 0 - } »t(s)

car untill it changes direction? b8

|

A.10m B.20m C.30m D.40m E.50m -5+—

3(UP).Vhat is the velocity of the moving body given in question 42,
at t=8sec?

A.10n/sec B.20m/sec C.30m/sec D.40m/sec E.



44 (UP).

AS(UL).

46 (UL).

47 (UL) .

48(UL).
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A car displaces 200m untill it stops, desalating uniformiy
in 10sec. Vhat is the distance covered by the car during
the last 2 seconds of its motron?

A.2n B.4m C.6m D.3m E.10m

A body moving with a costant acceleration 2m/sec® covers
24m during the tenth second. Vhat is the initial velocity
of the body?

A.Sm/zec B.im/sec ~.9m/sec D. 10m/sec E.12m/sec

Two motor cars start with a gap 2 min. How long after the
departure of the second car is the distance covered by it
equals to 1/9 of the distance covered by the first car?

A.0.9min B.lmin C.1.5min D.0.4min E.2.5min

A body starts moving with a uniform acceleration from the
state of rest and covers the first 10m. in one second
How long does it take for the body to cover the first
100 meter of its path?

A.0.1lsec B.0.2sec C.0.3sec D.0.4sec E. 0.Ssec

A train starts from a station with acceleration of 0.5m/sec2

and attains the velocity of 60m/sec. Vhat is the distance
cavered by it?

A4.100m B.160m C.200m D.300m E.360m



EXPERIMENTS PERFORMED DURING TREATNENT 1

In kinematics, it has been studied that
if an abject moves with constant velacity its
acceleration is zero and it displaces equal
distances in equal time intervals. Its v-t
and x-t graphs are in the form of,

Y\ X

__ figs.

— 3% t

[f the objects move with constant acceleration than the changes in
its velocity in equal time intervals are the same, and its displacement
changes proportional with the square of time as:

a = av / at X = vot + at#/2

and its x-t, v-t, and a-t graphs are as follawing:

b v a
L t Lt

In this experiment, using the system given in figure 1 the relations
among x, v, and a will be investigated.

>

PROCEDURES

1.Set up the system shown in figure 1.

2.Let the system to move.

3.Record the position of the mass (m:) for the equal in time
intervals.

4.Sketch 1ts displacement-time graph and make a decision about
the type of the motion.

5.Campute the acceleration of the mass if it is accelerating.
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EXPERINENT 2

Newton’'s second low of motion states the acceleration "a" of an
'bject or a system is directly proportional with the net force and
nversly proportional with the total mass of the system or in a
:quation form

a = Fr\"—/m

in this experiment the gravitational acceleration(g) will be
nvestigated by using and Atwood machine shown in figure 1.

The light string and pulley are considered toc be of negligible
ss. Vhile mass m, and mass m: are ascending and discending res-
vectively, the unbalanced for is:

Fret = Deg-mig = (Mz - M) g (Eq. 1D
’hen the friction of the pulley is neglected, by Newton's second law:

Frwe = ma where m = m + m= (Eq.2)
)y equating Eq.l and Eq.2 :

g = (m +mz) a/ (mz - m) (Eq.3)
.5 obtained.

To determine experimentally, the acceleration "a" of the system,

:he time "t" for discending mass to fall through a given distance "y"
.S measured. Than using the equation given belaw:

y = vt + (at*®) / 2

ith the mass starting from rest, we will have:

y = (at3) / 2
a =2y / tz (Bq.4)
PROCEDURES

1.Set up the Atwood machine shown in
figure 1. and join the end of tape
which passes throuh the timer to

the base of m. m.z

2.Let the system to move and start the
timer.
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(W)

. Measure the distance covered in a
certain time and compute "a" and "z".
1.State your conclutions and results.

EXPERIMENT 3 m1

N

Newton's second law of motion states that 77
acceleration "a" of a system iz directly pro-
portional to the unbalanced or net farce acting m
on the system, and inversly proportional to the ' 2
total mass of the system. For the system given :
in figure L:

Fn.nt. = m._'g = ¢ (Eq- l)

where f iz the frictional force between m: and
horizontal table. According tao second law of motion:

Fnac = ma (Eq. 2)
where m = m, + m.

by equating Eq.1 and Eq.2 we can obtain the equation of frictiomn as
following:

(m¢ + mo) a = mg - §

t

m.g - ‘m - M) a (Eq. 32
f = pmg (Eq. %)

where p {5 the cgefficient of frictiom.

PROCEDURES

1.Set up the system shown in figure 1.

2.Start the timer and let the system to move.

3.By following the procedures of experiment 2 determine the
acceleration.

4.Using Eq.3 compute the frictional force.

5.Using Eq.4 compute the coefflcient of frictionm.
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EXPERIMENTS PERPORMED DURING TREATNENT 2

EYPERINENT 1

~

-Place the car on a level smooth table, and connect the end of the
ape which 1s passing through the timer.

-By pushing the car: said it into the motion, at the same instant start
:he timer,

-Plot graph of velocity of the car as a function of time.
~Determine the property of the motion.
~Discuss the results and state the conclusions.

EIPERINENT 2

-Connect a strip af paper over the timer to the loaded car .

-Pull forward the car by a rubber standart strecth at canstant lenght
1S shown in figure 1.

-Plot velocity time graph of the car and compute its acceleration.
-Discuss the results and state the conclusioms.

T. G,
Tiksekogretim Kurula
Dokfiimantasyon Merkezs



