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ABSTRACT

EFFECT OF ANALOGY- ENHANCED INSTRUCTION
ACCOMPONIED WITH CONCEPT MAPS ON UNDERSTANDING
OF
ACID-BASE CONCEPT

YILMAZOGLU, Candan
M. S. Department of Secondary Science and Mathematics Education

Supervisor: Prof. Dr. Omer Geban

May 2004, 60 pages

This study was conducted to explore the effectiveness of
analogy-enhanced instruction accompanied with concept maps
over traditionally designed chemistry introduction on understanding

of acid-base concept and attitude toward chemistry as a school

subject.



81 8th grade students from two classes of a chemistry course
taught by the same teacher in Nuh Eskiyapan Primary School in
Ankara in 2003-2004 fall semesters were enrolled in the study.

There were two groups of students. During the treatment,
students in the control group were instructed only with traditionally
designed instruction. Students in the experimental group studied
with the analogy-enhanced instruction accompanied with concept
maps through teacher lecture. Both groups were administered
Acid-Base Chemistry Achievement Test and Attitude Scale toward
Chemistry as a School Subject as pre-tests and post-tests. Logical
Thinking Ability Test was given to both groups at the beginning of

the study to determine students’ logical thinking ability levels.

Research data were analyzed by using (SPSS 12.0)
ANCOVA and t-test. As a result of the research, it was obviously
seen that analogy-enhanced instruction accompanied with concept
maps caused a significantly better acquisition of scientific
conception related to acid-base and produced significantly higher
positive attitudes toward chemistry as a school subject than the

traditionally designed chemistry instruction.

KEYWORDS: Analogy, Attitude toward Science as a School
Subject, Logical Thinking Ability, Concept Mapping, Acid-Base
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KAVRAM HARITASI DESTEKLI BENZETIM
YONTEMI iLE OGRETIMIN OGRENCILERIN ASIT-
BAZ KONUSUNU ANLAMALARINA ETKIiSi

YILMAZOGLU, Candan
YUksek Lisans, Ortadgretim Fen ve Matematik Alanlari Egitimi Bolima

Tez Yoneticisi: Prof. Dr. Omer Geban

Mayis 2004,60 sayfa

Bu calisma, kavram haritasi destekli benzetim yontemi ile 6gretimin
ogrencilerin asit-baz konusunu anlamalarina ve kimya dersine kargi olan
tutumlarini  incelemek ve geleneksel ydntemle karsilastirmak icin

yapimisgtir.
2003-2004 doéneminde, Nuh Eskiyapan ilkégretim Okulunda ayni

ogretmenin sorumlu oldugu iki ayri 8. siniftan toplam 81 d6grenci bu

calismaya katiimigtir.
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Tez galismasi suresince kontrol grubunda sadece geleneksel dgretim
yontemi buna karsilik deney grubundaki 6grencilerde ise kavram haritasi
destekli benzetim ydntemi ile 6gretim teknigi kullaniimistir. Her iki gruba
da On test ve son test olarak Asit-Baz Basari Testi ve Fen Bilgisi Dersi
Tutum Olgedi uygulanmistir. Mantiksal Disiinme Yetenegi Testi
calismanin basinda iki gruba da mantiksal disinme duzeylerini dlgmek

icin verilmistir.

Aragtirma verilerinin analizi, bilgisayar ortaminda “SPSS 12.0 FOR
WINDOWS” kullanilarak ve t-testi ve Ortak Degiskenli Varyans Analizi
(ANCOVA) vyardimiyla yapilmistir. Arastirma sonunda kavram haritasi
destekli benzetim yontemi ile 6gretimin, geleneksel 6gretim ydntemine
gore bilimsel kavramlarin anlagiimasinda daha etkili oldugu ve Fen

bilgisine kargi daha olumlu tutum olusturdugu goézlenmigtir.

ANAHTAR KELIMELER: Benzetim, Fen Bilgisi Dersi Tutum Olgegi,

Mantiksal Dastinme Yetenedi, Kavram Haritasi, Asit-Baz
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CHAPTER 1

INTRODUCTION

A currently supported view of learning is that, when students construct
their own knowledge, it is both transferable to, and usable in later learning
situations. A significant factor enabling teachers to create conditions where
this type of learning occurs is related to teachers’ subject matter
understanding. Of special importance is the teacher's content-specific
pedagogical knowledge of the central topics in each subject and the
teacher’s ability to transform the content knowledge for teaching (Shulman,
1986).

One aspect of this content—specific pedagogical knowledge is the use
of analogies which can effectively communicate science concepts to
students. Since students often lack the background to learn difficult and
unfamiliar concepts in biology, chemistry and physics an effective way to
deal with this problem is for the teacher to provide an analogical bridge
between the unfamiliar concept and the knowledge which students
possess. Analogies allow new material, especially abstract concepts, to be
more easily assimilated with students’ prior knowledge, enabling them to
develop a more scientific understanding of the concept (Treagust, Harrison
and Venville, 1998).



Analogy is being increasingly recognized as an important component in
the teaching—learning mechanism pertaining to science. It played a key
role in the historical development of scientific knowledge (Hesse, J. J.,
Anderson, W.C. 1992). It appears to be powerful tools for science learning
in schools. Several approaches exist for using analogies in teaching.
(Parida, Goswami, 2004). There are some studies of instructional
analogies as used by authors in textbooks (Thiele and Treagust 1995) and
teachers in classrooms (Treagust, 1989). And mole-concept in chemistry
(Gabel and Sherwood 1984). Studies of the effect of analogies on pupil
achievement are, however, not many (Parida, Goswami, 2004).

Analogical reasonings can be used to overcome learning difficulties

and have a lot of advantages. These are,

. Provide a bridge between prior knowledge and new information

. Help students learning by providing visualization of abstract

concepts (Treagust, Harrison and Venville, 1998)

. Motive students in subject-matter

. Encourage teachers to take students’ prior knowledge into

consideration.

With these advantages, analogies can be applied to many branches
of chemistry. The purpose of this study is to investigate the effects of
analogy-enhanced instruction accompanied with concepts maps on
understanding of acid-base chemistry.

Such applications will be helpful for both teachers and students to

teach and learn acid-base chemistry.



CHAPTER 2

REVIEW OF LITERATURE

In this chapter theoretical bases of the present study will be
explained and related studies done will be reviewed. It seems logical to
begin revision with the learning and cognitive structure to develop effective

learning activities.

Constructivist theory describes learning as an active, continuous
process in that learners take information from the enviroment and construct
personal interpretation and meaning based on prior knowledge and

experience (Driver &Bell, 1986).

According to constructivist theory effective learning takes place
when the learner makes meaning out of the required knowledge. For new
knowledge to be understood and remembered, it must be meaningful to the
learner (Bruner, 1986). Meaningfulness depends on the learner’s success
in finding or creating connections between new information and pre-
existing knowledge one way by which these connections are made is
through the use of analogies (Pitman, 1997). And also learning is a kind of
inquiry. It is concerned with ideas, their structure and the evidence for
them. It is a process of conceptual change it concerns how students’

conceptions change under the impact of new ideas and new evidence.



Inquiry and learning occur against the background of the learner’s current
concepts. The learner uses his current concepts to organize his
investigation when he encounters a new phenomenon (Posner et al.,
1982). Because of learning is a cyclic process, first new information is
compared to prior knowledge. Then it is feedback into some knowledge
base. During instruction the learner generates his own meaning based on

his background, attitude, ability and experience (Nakleh, 1992).

All these principles have been shown that one of the factors affecting
students’ learning is their existing knowledge and connection between new
information and pre-existing knowledge. The purpose of this study is to
assess the effectiveness of analogy—enhanced instruction accompanied
with concept map. On this ground, we shall examine the existing relevant
literature dealing with the important variables (e.g. analogy, concept
map, acid-base chemistry) that the present study has done in order to

find out the importance of them.

2.1 Analogy

Analogical reasoning based on analogy occupies a pivotal position
in human cognition. General lexical meaning of term analogy is: an
agreement or correspondence in certain respects between things
otherwise different; a resemblance of relations’. An analogy is basically
a mapping mechanism which helps a learner construct new knowledge
on the basis of his/ her prior knowledge in our mental frameworks and
thought processes analogies play a great role, either explicitly or
implicitly. We often use them in our understanding of unfamiliar facts and
phenomena, in grasping abstract ideas, in creative thinking and in

communicating our ideas to others ( Parida, Goswami, 2004).



Today, the use of analogies in science teaching is an instructional
strategy that is often taken for granted. Generally, analogies function by
explicity comparing to domains are often referred to as the base (the
familiar domain from which the comparison is initiated) and the target
(the unfamiliar to be explained) (Mastrilli, 1997). Also Glynn (1991) called
unfamiliar science concept as target but the familiar concept is called

the analog.

As Duit (1991) stated analogies are believed to help student
learning by providing visualization of abstract concepts, by helping
compare similarities between objects or events in the students’ world
and the phenomenon under discussion. Analogies can be motivational
in that, as the teacher uses ideas from the students’ real world
experience, a sense of intrinsic interest is generated. Also Bilgin and
Geban(2001) stated that analogies are more effective on the students with

lower thinking ability.

Teachers’ analogies exhibit a rich variety of form and content
(Dagher, 1995). From a teaching perspective, the use of analogies can
enhance conceptual change learning since they open new perspectives
(Tregaust, Harrison, Venville 1998). In their study Parida and Goswami
(2004) mentioned about the usefulness of analogy. They stated that
analogies are abundantly used in textbooks as well as in classroom as
an aid to the teaching-learning process. Some teachers also like to
generate analogies spontaneously in order to facilitate student’s perception
and understanding. Pittman (1997) explained that analogies can play a
control role in the restructuring of students’ conceptual frameworks.
Successful analogies are systematic, include multiple mappings and utilise
relational thinking (Gentner & Medina, 1998).



Analogies have limitations as well as great virtues. These limitations
are mentioned is many studies. Gilbert (1989) said that sometimes
analogies have facilitated text learning, and other times they have not. It is
argued that this inconsistency is due largely to weak operational
definitions of analogies, to constructions of analogies that have failed to
map analog features systematically onto target features, and to
analogies that have largely ignored the important role that visual
imagery can play in the learning process (Glynn, Takahashi 1998).
According to Gaswami and Parida (2004) analogies need to be
handled with care or else they may mislead the learners and make the
learning ineffective. Improper usage of analogies can lead to
undesirable learner effects like alternative conceptions or
misconceptions. Learner at school level are particularly susceptible to
such effects. Also Gabel and Sherwood (1980) emphasized that if
students lack visual imagery, analogical reasoning may be limited.
Students already functioning at a formal operational level may have an
adequate under standing of the target and the inclusion of an analogy
might add unnecessary information or “noise” (Johnstone & Al- Naeme,
1991). Unshared attributes between analog and target are often a
cause of misunderstanding for learners who attempt to transfer or map
unshared attributes from the analog shares all its attributes with the
target, or by definition, it would become an example; therefore every
analogy breaks down somewhere (Treagust , Harrison and Veniville
1998).

With these advantages and disadvanteges analogy is studied in

acid-base chemistry.



2.2 Research on Analogy-Enhanced Instruction in Acid-Base
Chemistry

One of the analogy studies is done by Kramer (1986). He used
“bricklayer analogy”. In this analogy the students are given the
description of three different bricklayers. Than he asked to the students to
rank these bricklayers in order of inherent brick laying ability. After
mentioning average jobs for a day, he asked them “what kind of bricklayer
is the bricklayer who needs to do more? and what kind of bricklayer is
bricklayer who do not need to the more even if they are able to do
more?”. By this time the students have caught on and answer. “A weak

acid bricklayer!”

At the beginning of his study he found that the students have had
difficulty understanding how a given solvent might “disguise” that difference
for some acids and not for others. Thus, his general chemistry students
have appreciated the following analogy of protons to bricks and seem to

understand the concept of a leveling solvent better because of it.

Another analogy about acid-base concept is done by Last (2003). In
this analogy, use is made of the practice of one well-known Canadian retail
chain in returning to its customers a small percentage of an item's
purchase price in the form of imitation bank notes that can subsequently be
spent in the chain's stores. An analogy is drawn between this practice and
the determination of the pK, of a weak acid by titrating it with a strong

base, taking into account the hydrolysis of the anion produced.

Like Last (2003), DeLorenzo (1995) also studied on acid —base
titrations. He employed with “a dating analogy”. He has used a combination

of expanded dimensional analysis and dating analogies to alleviate this



confusion. Many students have trouble calculating titration problems
quickly in chemistry classes. DelLorenzo gives a few tips for how two
answer a titration problem example. In his dating analogy, he considered
two dormitories, one for male students and one for female students. The
concentration of men in the dorm for males is one man per room, and
there are four rooms of women in the dorm for females. The following
balanced equation tells that exactly one man (M) reacts with one
women (W) to become a dating pair (MW) in much the same way that
are gram equivalent of acid reacts with exactly one gram equivalent
weight of base. He said that he has used this combination of dimensional
analysis and dating analogy with his general chemistry classes for
many years. The students have found that it gives them a better grasp of

these titration problems.

In chemistry there are a number of a phenomena that are the net
result of competition between two chemical species. Felty (1985) studied
about Bronsted-Lowry acid-base reaction. During his studies he used
“‘competition analogy”. In his analogies fluorine is analogous to the top-
ranked football team in the league (assuming that such rankings are an

accurate ordering with respect to ability).

When playing the second -ranked team (oxygen), there is stiff
competition with little scoring because the two teams are rather closely
matched. The top-ranked team eventually triumphs, but by a slim margin,
say, by a score of 7 to 3. Then he considered the game between the
same second-ranked team and the tenth-ranked team (hydrogen). In
football as in bonding, both the winner and the margin of victory depend

a greater deal on one’s competitor.

In literature football analogy is not used only Felty (1985) but also

Silverstein used “football analogy” to explain weak and strong acid-base. In



his study, he said that partial ionization is a difficult concept for some to
comprehend; the phrase may not evoke much in the mind of a “visual
learner”. Visual analogies are often helpful when difficulties like these arise.
Hence in his analogy he liken an acid, which is a proton donor, to a
quarterback. The quarterback is a football “donor”, whose job is to deliver
the ball by either passing it to a receiver or handing it off to a running
back. With all the details of analogy he added that a similar analogy
may be drawn between a base and a wide receiver. Also in another
study, Silverstein (1999) used the "big dog-puppy dog" analogy. In this
analogy, puppy dogs are restricted to a specific dog run; they represent [1-
bond electron pairs. Big dogs are allowed to roam freely over several
consecutive dog runs; they represent delocalized [1-bond electron pairs. By
adding a bunny rabbit who is chased by the big dog, the analogy can be

expanded to account for delocalized formal charge in a resonance hybrid.

2.3 Concept Maps

A concept map is a diagram consisting of nodes that represent
concepts and labeled lines that indicate the relationship between those
concepts. The combination of two nodes and a labeled line is called a
proposition. In the concept maps, the notes are circles with words

indicating the name of the concept (Robinson, 1999).

From Dorough and Rye (1997) point of views, concept maps are
diagrams constructed to represent an individual's understanding of a
particular topic or area. These maps typically have a hierarchical
structure, working downward from general to more specific ideas with

appropriate relationship linkages along the way.



This hierarchical structure of concept map is also studied by
Ausubel (1968) according to his theory, cognitive structure is organized
hierarchically, the most new learning occurs through derivative or
correlative  subsumption of new concept meanings under existing
concepts/prepositional ideas. Also in the study of Pendley, Bretz and
Novak (1994) they said that hierarchical structures of concepts and
prepositions and convenient and concise representations of knowledge. In
their paper, besides the structure of concept map, they mentioned which

problems can be overcome by the help of concept map. The problems are

1) students are learning predominantly by rote, rather than actively

seeking to construct their own meanings for the subject matter;
2) the chemistry subject matter remains largely “conceptual opaque”
to students, and they do not recognize the key concept

relationships needed to understand the subject matter; and

3) The instruction may fail to present these key concept or concept

relationship and thus remains “conceptually opaque” to the students.

Using concept map as a tool to assess learninng in chemistry also has

some advantages;

. by using concept maps, the students can see the structure

of the subject

. the students can learn how to learn easily

. the students can organize and understand new subject

matter by the help of concept map

10



. the students can divide into categorizes and subcategorizes

so that it can be remembered and retrieved easily

. the students think actively and motivate themselves in the

construction of concept map

. teacher becomes more effective by using concept maps

« concept maps help students learn meaningfully

. concept map can be seen as a fun activity by the student

In spite of these advantages concept maps have some
disadvantages: There may be problem in teaching students how to use the
technique, in convincing students to accept the strategy or engaging them
in the strategy. Complex concept maps may confuse students due to the
many lines and connections. Constructing and evaluating concept maps
may be time consuming process for teachers who have limited teaching
time. However all these advantages may be overcome by training and

practice (Ebenzer,1992).

It can be said that the main difference of the present study when
compared to the other related studies is due to the instruction effect on
understanding of acid-base concept. There is no study investigating the
effectiveness of analogy —enhanced instruction accompanied with

concept map in acid-base chemistry generally and in detail.

11



CHAPTER 3

PROBLEMS AND HYPOTHESES

In this chapter, the main problem, subproblems and hypotheses are

presented.
3.1 The Main Problem and Subproblems
3.1.1 The Main Problem

The main purpose of this study was to investigate the effectiveness
of analogy-enhanced instruction accompanied with concept maps through
teacher lecture over traditionally designed instruction on 8 " grade
students’ understanding of acid —base concept and attitudes toward

chemistry as a school subject.

3.1.2 The Subproblems

1) Is there a significant difference between analogy-enhanced
instruction accompanied with concept maps through the instruction (TDCI)

on students’ an understanding of acid — base concept, when the effects of

students’ logical thinking ability are controlled as a covariate?

12



2) What is the effect of students’ logical thinking ability on

understanding of acid-base concept?

3) Is there a significant difference between the effects of analogy-
enhanced instruction accompanied with concept maps through the
instructor lecture and TDCI on students’ attitudes toward science as a

school subject?

3.2. Hypotheses

H, 1: There is no significant difference between post-test mean scores
of the students taught with analogy-enhanced instruction and those
taught with respect to acid-base concept achievement when the

students’ logical thinking ability controlled.

H , 2: There is no significant contribution of students ‘logical thinking ability

to the variation in their achievement related to the acid - base concept.

H o 3: There is no significant difference between the post-test mean
scores of the students receiving analogy-enhanced instruction and those
receiving TDCI with respect to attitudes towards chemistry as a school

subject.

13



CHAPTER 4

DESIGN OF THE STUDY

In this section, the experimental design, subjects, variables,

instruments, treatment, the assumptions and the limitations are discussed.

4.1 The Experimental Design

Table 4.1. Research design of the study

Groups Pre-test treatment | Post-test
ABCAT
EG ASTC AEI ABCAT
LTAT ASTC
ABCAT ABCAT
CG ASTC TDCI ASTC
LTAT

14



In Table 4.1., EG represents the experimental group instructed by
analogy-enhanced instruction accompanied with concept maps through
teacher lecture. CG represents the control group instructed by

traditionally designed chemistry instruction.

ABCAT is the Acid-Base Chemistry Achievement Test. ASTC is the

Attitude Scale towards Chemistry as a school subject.

AEl represents Analogy-Enhanced Instruction. TDCI is the
Traditionally Designed Chemistry Instruction. LTAT represents Logical
Thinking Ability Test.

The two instrument (ABCAT and ASTC ) were administered to
students in both groups to determine the effect of treatment on the
dependent variables and to control students’ previous learning in acid-
base chemistry concepts and attitudes toward chemistry before
treatment. Also these two instruments (ABCAT and ASTC) were
administered at the beginning of the study to control students’ logical

thinking ability levels.
4.2 Subjects of the Study

This study consisted of 81, 8 " grade students from two classes of
science course taught by the same teacher. Two instruction methods used
in study were randomly assigned to groups.

The data analyzed for this research were taken from 42 students

participating in Analogy-Enhanced Instruction and 39 students

participating in the traditionally chemistry instruction.

15



4.3 Variables

The variables are classified as dependent and independent

variables.

4.3.1 Independent Variables

In this study, two different types of treatments (AEI and TDCI) were
independent variables. LTAT was also independent variable was taken to

determine the students’ logical thinking ability.

4.3.2 Dependent Variables

Students’ understanding of acid-base concept measured by ABCAT
and their attitudes towards chemistry as a school subject measured by

ASTC were dependent variables.

4.4 Instruments

4.4.1 Acid — Base Chemistry Achievement Test (ABCAT)

This test was developed by the researcher. The test consisted of 20
multiple-choice questions. The content of the test was prepared from the
lesson curriculum. Each question had one correct answer and three
distracters. The items were related acid-base concept. Some distracters

contained common misconceptions which were assigned in literature.
During the constructional stage of the test, the instructional

objectives of the acid-base unit were determined to find out if the students

achieved to behavioral objectives of the course and the study.

16



The test was controlled by a group of experts in science and
chemistry education and by the course teacher for the appropriateness of
the items. The reliability of the test which was given both CG and EG at
the beginning of the treatment as a pre-test and at the end of the lesson

as a post—test was found 0.72 (See Appendix A)

4.4.2 Attitude Scale toward Science as a School Subject (ASTC)

Attitude Scale toward Chemistry as a school subject was developed
previously (Geban et al. 1992) was used to measure students’ attitudes.

This scale consisted of 15 item in 5 point likert type scale (fully
agree, agree undecided, partially agree, fully disagree).The reliability was
found to be 0.83. This test was given before and after treatment both

groups (see Appendix B)

4.4.3 Logical Thinking Ability Test (LTAT)

This test was developed by Tobin and Capie (1981). It was
translated and adopted into Turkish by Geban et al. (1992). It consists of
10 items. The reliability of the test was found to be 0.81 (see Appendix C)

4.5 Treatment (AEIl vs TDCI)

This study was conducted over three weeks in the 2003-2004 fall
semester at Nuh Eskiyapan Primary School. 81 8th grade students in two
general science classes of the same teacher were enrolled in the study.

There were two groups of student; control and experimental group.

Both groups were administered ABCAT, ASTC, and LTAT as a pre-test at

the beginning of the treatment.

17



In the control group, the teacher instructed traditionally. During the

instruction he only used lecture and discussion methods.

The experimental group was thought by using analogy-enhanced
instruction. At the beginning of the treatment students were given all
details of analog (see Appendix D). The analog was about three imaginary
countries from chemistry planet and the football match between them.
These countries were Asitanya, Bazikistan and Tuzikistan. Asitanya (see
Appendix D fig.2). was a country stated at the skirts of a volcano. It was
famous with its fruits garden. Neighbourhood was well-developed and
people were fanatics of football. The National Football Team had red
uniforms. The second country was named as Bazikistan(see Appendix
D.fig.3). Bazikistan was surrounded with blue oceans and huge icebergs.
Skiing and football were the most popular hobies. The neighbourhood was
as sincere as in Asitanya. Their National Football Teams had blue
uniform. All supporters cheered except one who was the shiest
supporter(see Appendix D fig.4).. There had been competition between
these countries for a long time. Because of this competition they hated
each other. To prevent hooligans from giving harm TuMeFa
Commission(see Appendix D fig.7 ). was charged. TuMeFa Commission
grouped the supporters according to their nationalities and placed them in
the stadium. But there were some couples who were in love one from
Asitanya and the other from Bazikistan. And they were looking for a
country to live happily. Tuzikistan (see Appendix D fig.5). was the country
looked for. These in-loved couples could immigrate to Tuzikistan only
when they abonded all their properties except their neighbourhood. They
chose to immigrate to Tuzikistan with tears in their eyes. But the shiest
supporter of Bazikistan left his country without any tear. This was the

Kimyavole’s breaking-news (see Appendix D fig.6 ) about the immigration.
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The analogies were used for these targets respectively:

Chemistry Planet : Chemistry,

Asitanya : Acids,

Bazikistan : Bases,

Tuzikistan : Salts,

Skirts of the Volcano : Used to remind students that

acisds affect to metals as heat did,

Fruit Gardens . Acidity of fruits,

Neighbourhood : Conductivity of acid base and
salt solutions

Red Uniform :Change the colors of litmus
paper to red,

Blue Uniform :Change the colors of litmus
paper to blue,

Blue Ocean :used to confirm to effect of bases

to litmus paper

. Huge Icebergs :used to remind students that

. bases affect to metals as cold did,

. Skiing :Slippery characteristics of bases,
. The shiest supporter :NH3; not contaning OH" groups,

. TuMeFa Commission :the word was composed of

letters of common indicators’ Turkish names ( litmus paper,

methyl orange, phenolphataline),

. Couples in-love : Acid and base which react with
eachother,
. Abandonment all properties :used for loosing of acidic and

basic properties after reaction,
. Tears :used for water comes out

after acid base reaction,

19



. Breaking news about the shiest supporterirefers to the

reaction of NH3 at the end of which no water comes out.

The teacher also emphasized common misconceptions by asking
questions. At the end of the period they were given concept map with
only questions on arrows about acid-base concept and asked to fill in the

boxes.

After the treatment, both groups were administered ABCAT and
ASTC as a post test to determine students’ understanding of acid-base
concept and attitudes towards chemistry as a school subject.

4.6 Analysis of Data

ANCOVA was used to investigate the effectiveness of two different

instructional methods on the achievement related to acid-base concept.

Logical thinking ability was accepted as a covariant. Independent t-
test statistics was used to determine the difference between the post —
scale mean scores of the students taught by AEI and taught by TDCI
with respect to their attitudes toward chemistry as a school subject.

4.7 Assumptions and Limitations

4.7.1 Assumptions

. Students in one group did not interact with the students in
the other group.
. The teacher was not biased during the treatments.
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. The tests were administered under standard conditions.

. The subjects answered the questions in the instruments

sincerely.
4.7.2 Limitations

. This study was limited to 8 ™ grade students from Nuh

Eskiyapan Primary School during 2003-2004 fall semester.

. This study was limited to only 81 students.

. This study was limited to the unit of “acid-base”.
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CHAPTER 5

RESULT AND CONCLUSIONS

Result obtained through testing each of the hypothesis stated
earlier are presented in this chapter. The hypotheses are tested at a
significant level of 0.005. ANCOVA and t-test was used to test
hypotheses. In this study, statistical analyses were carried out by using
the SPSS 12.0

5.1 RESULT

In order to identify the relative performances of the students’
previous learning in the acid-base concept, prior attitude toward science
as a school subjects were administered three pre-tests that were LTAT,
ASCT, and ABCAT.

The result showed that there was no significance differences
between AEIl group and TDCI group in terms of acid-base concept
achievement ( AEIl : X=4.33, sd=2.49 ; TDCI: X=5.61, sd=3.07, t=0.38
p>0.005) ;attitudes towards chemistry as a school subject (AEI : X= 52.04,
sd=10.98 ; TDCI : X=58.15, sd= 9.86 , t= 0.096 , p>0.05) ; and Logical
Thinking Ability Test ( AEl: X= 2,69 , sd = 1.45; TDCI : X= 2, 33, sd=
1.43 , t= 0.87, p>0.05).
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Hypothesis 1:

To answer the question posed by hypothesis 1 stating that there is
no significance difference between the post test mean scores of the
students taught by AEI and taught by TDCI with respect to achievement
related to acid-base concept analysis of covariance was used , by
controlling the effect of students ‘ logical thinking ability . The measures

obtained are present in Table 5.1.

Table 5.1. ANCOVA summary (Achievement)

Source df SS MS F p
Covariate 1 126.056 126.056 12.823 0.001
(LTAT)

Treatment 1 601.496 601.496 61.189 0.000
Error 78 766.752 9.830

The result showed that there was a significant difference between
the post-test mean scores of the students taught by AEI and those
taught by TDCI with respect to the achievement related to acid-base
concept. AEI group scored significantly higher than TDCI group (X (AEl) =
12.16, X (TDCI) = 6.35.

As a result ,the students in the experimental group instructed by
AEIl understood acid-base concept better than the students in the

control group instructed by TDCI.
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Hypothesis 2:

To answer the question posed by hypothesis 2 stating that there
is no significant contribution of Logical Thinking Ability to the variation in
students’ achievement related to acid-base concept, analysis of

covariance was used.

Table 5.1. also represent the contribution of logical thinking ability
to the achievement. The F Value was significant (F=12,823 p=0,001).
Logical Thinking made a significant contribution to the variation in

achievement.

Hypothesis 3:

To answer the question posed by hypothesis 3 stating that there
is no significant difference between post-test mean scores of the
students who received AEI and those who received TDCI with respect
to attitudes toward chemistry as a school subject, t-test was used. The

measures obtained are given in Table 5.2.

Table 5.2. The Analysis of Data for Group Comparison with
Respect to Attitude Scale toward Chemistry as a School Subject (ASTC)

Results.

Group N X S df t-value P
AEI 42 62.16 8.59 42 1.87 .000
TDSI 39 58.43 9.58
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The results showed that there was a significance difference
between the mean scores of the students taught by AEI and those
taught by TDCI with respect to the ASTC scores. The AEI group showed
more positive attitude.

5.2. Conclusions

The following conclusions can be deduced from the results:

1. The AEI caused a significantly better acquisition of scientific

conceptions related to acid-base concept than the TDCI.

2. The AEI produced significantly higher positive attitudes toward

chemistry as a school subject than the TDCI.

3. Logical thinking ability was a strong predictor for the

achievement related to acid-base concepts.
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CHAPTER 6

DISCUSSION, IMPLICATIONS AND RECOMMENDATIONS

6.1 Discussion

The main purpose of this study was to compare effects of
analogy-enhanced instruction accompanied with concept maps and
traditionally designed chemistry instruction on 8" grade students’
understanding of acid-base chemistry and attitudes toward chemistry

as a school subject.

In the light of the result obtained by analyses, it may be concluded
that the analogy—enhanced instruction accompanied with concept maps
caused a significantly better acquisition of acid-base concept than the
traditionally designed instruction. This finding support the findings of
Roletto, Regis and Albertazzi (1996) Robinson, (1999); Wilson and
Stensvold, (1992); Novak, Bendly and Bretz (1994); Silverstein, (2000);
Felty, (1985); Kramer, (1986); De Lorenzo, (1995) Parida nad Goswami,
(2004); Mastrilli, (1987); Pitman, (1998); Treagust, Harrison and Venville, (
1998) and Glynn and Takahashi, (1997) that analogy—enhanced
instruction and concept mapping were more effective when compared

to tradionally designed teaching method.
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In this study, the analogy was used in order to make a meaningful
connection between familiar knowledge of students and unfamiliar acid-
base concept, to activate students’ prior knowledge. On the other hand
tradionally designed instruction did not provide a bridge between pre-
existing and knowledge. Thus tradionally designed instruction did not
help students learn by providing visualization of abstract concepts, by
helping compare similarities of the students real world with the new
concepts. It may be concluded that a reason for the poor progress of
the students in traditionally designed chemistry instruction to acquire
acid-base concept lies with the poor connection between unfamiliar and
familiar knowledge. The analogy—enhanced instruction required students

to be active thinkers by encouraging them to motivate in this subject.

The other technique to organize and learn all detail of subject used
in this study was concept, features mapping. The distinctions among target
concept features of the concept, examples of the concept and an analogy
become blurred in students’ minds. To overcome these difficulties concept
mapping were designed and used to caused students learn in meaningful

way.

In both strategies in this study, there was interaction between the
teacher and students. While using analogy the teacher emphasized
similarities and paid attention to students having difficulties with
understanding analogy. It made teacher more active than in traditional
methods.

Moreover, after treatment attitudes of both groups towards acid-

base concept changed positively but statistically analogy—enhanced

instruction produced more positive attitudes.
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On the other hand student may have scan the concept maps a
scientific game. These may have produced more positive attitude toward
acid-base concept as a school subject.

The main purpose of chemistry education is to teach chemistry
concept in a meaningful and enjoyable way. The analogy—enhanced
instruction can be integrated into school system in the manner argued

earlier.

6.2. Implications

Result of the present study had some implications for science
teachers, curriculum planners and the researchers who deal with science
education program in Turkey The findings of the present study have the

following implications:

Science teacher should have a knowledge of students’ prior
knowledge They should examine how student learn to develop teaching

methods which eliminate learning difficulties.

Analogy can be used in science class. It is effective technique to

understand related concepts.
Concept maps can be used for many purposes and at many stages
of learning process effectively. They can cause a better acquisition of

scientific conceptions.

Science teachers become more effective if they use analogy—

enhanced instruction.
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Science teachers must be informed about the usage and importance

of analogy—enhanced instruction.
Science teacher must be warned about the weak points of analogy.
Logical thinking ability is a strong predictor  of science
achievement. The science teacher must realize that difficulties in
comprehending material requiring the use of this reasoning pattern is
strongly related with logical thinking ability. In the light of this realization
teacher can adjust their teaching strategies to help students.

6.3 Recommendations

On the basis of findings from this study, the researcher recommends

that:
A study can be conducted with different age and grade groups.
Similar research studies can be conducted with different chemistry
subject.

The sample size can be increased for further studies to obtain more

accurate results.

The instructional time using the analogy and concept mapping can

be increased.

A study can be conducted to assess the effectiveness of analogy—
enhanced instruction and traditionally designed instruction and
traditionally designed instruction as compared with the other

instructional methods.
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Computer Assisted Instruction can be used to teach the scientific

concept in such a way that the analogy is applied.
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APPENDIX A

ACID-BASE CHEMISTRY ACHIEVEMENT TEST

Ad-Soyad: :
Sinifi:
No:
ASITLER, BAZLAR, TUZLAR VE OZELLIKLERI

Sevgili 6grenciler ,
Bu test sizin asitler ,bazlar , tuzlar ve 6zellikleri konusundaki
basarinizi 6lgmek igin hazirlanmigtir. Sorular dikkatlice okuyarak

cevaplandiriniz. Dogru segenegi cevap anahtarina isaretleyiniz.

1) Asagidakilerden hangisi asit 6zelligi gostermez?
a) sabunlu su
b) limon suyu
c) mide 6z suyu
d) sirke

2) Asagidaki maddelerden hangileri baz 6zelligi gésterir?
I. alkol ¢ozeltisi
[I. ¢amasir suyu
[Il. kireg suyu

V. sabunlu su
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a) I, 10 by i, v, 1 cylt, Ivdyr, I,

3) Asagidaki maddelerden hangisi sulu ¢ozeltilerine H iyonu verir?
a) HCI
b) NH3
c) KOH
d) NaOH

4) Asagidakilerden hangisi kirmizi turnusol kagidini maviye ¢evirir?
a) CH3COOH
b) C2H302
c) Mg (OH)2
d) HCI

5) Asagidakilerden hangisinin sulu ¢ozeltisi elektrigi iletmez?
a) sulfurik asit
b) seker
c) tuz

d) sodyum hidroksit

6) Verilen karigimlardan hangileri elektrigi iletir?
[. sekerli su
[I. mandalina suyu
[ll.kolonya
IV. sirkeli su
a) lh,u by, nm cyl,iv.dyl,Iv

7) saf su igine asagidakilerden hangisi konulursa ampul 1s1k verir?
a) Alkol
b) Seker
c) Tuz
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d) saf su

8) Verilen U¢ kapta asit , baz ve tuz ¢dzeltileri bulunmaktadir.
Hangisinin asit , hangisinin baz , hangisinin tuz oldugunu anlamak
icin verilen islemlerden hangisini veya hangilerini uygulamak
gerekir?

I. c¢Ozeltilere sirayla mavi turnusol batirmak
Il. elektrigi iletip iletmedigine bakmak

I1l. renksiz fenol ftalein damlatmak

a)ll, Il by, ¢y, 1 d)I, 1,1

9) Asagidaki ¢ozeltilerden hangisi mavi turnusol kagidina etki eder?
a) kalsiyum hidroksit
b) potasyum hidroksit
c) amonyak
d) nitrik asit

10) KOH + HCI > KCI + H20 Tepkimesi ile ilgili olarak hangisi
yanhstir?
a) KCI kirmizi turnusolu maviye cgevirir.
b) asit baz tepkimesidir.
c) KOH in tadi acidir.
d) HCI nin tadi eksidir.

11) Asagida verilen 6zelliklerden hangisi tuzlu su , asit ve bazlarin
ortak 6zelligidir?
a) c¢ozeltisine fenol ftalein damlatilinca pembe renk vermesi.
b) Ametal oksitlerle tepkime vermesi.
c) Turnusol kagidina etki etmesi.
d) Elektrigi iletir.
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12) Verilen madde ciftlerinden hangilerinin tepkimesi sonucu tuz ve su
agiga cikar.
a) NaOH - KClI
b) AI(OH);— NHs;
c) NH3; — HCI
d) CH3COOH — HCI

13) Balik etinde bulunan aminler bazik maddelerdir. Bu nedenle baligin
tadi hafif acimsidir. Baligin taadindaki bu aciligi gidermek igin
asagidaklerden hangisinin yapilmasi uygundur?

a) yag damlatmak
b) limon sikmak
c) seker atmak

d) tuz atmak

14) Mide eksimelerine doktorlarin iceriginde Ca(OH)2 bulunan ilaglar
Onermesini asagidaki gergeklerden hangisi ile izah edebiliriz?
a) Ca(OH); mide yaralarina iyi gelir.
b) Ca(OH),ile nétrlesme tepkimesi gerceklesir.
c) Ca(OH), midede indikator etkisi yapar.
d) Ca(OH), yiyeceklerden gelen metal artiklarla tepkimeye girer.

15) Asitlerle karistirildiginda , asitlerin elektrik akimini iletme disindaki
tim 6zelliklerini yok eden madde asagidakilerden hangisidir?
a) bazlar
b) ayiraglar
c) tuzlar

d) cozeltiler
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16)Asagidakilerden hangisi bazlarin ayiraglarindan biridir?
a) sodyum hidroksit
b) asetik asit
c) amonyak

d) fenol ftalein

17)Bir parca ¢inko metali asagidaki hangi ¢dzeltinin igine atildiginda H2
gazi agiga ¢ikmaz?
a) CH;COOH
b) H2SO4
c) HNO;
d) NHs

18)icinde sivi bulunan kaba ginko metali atildiginda ¢ikan gaz
yandidina gore , sivi ve gaz sirasiyla nedir?
a) baz, oksijen
b) asit, oksijen
c) baz, hidrojen
d) asit, karbondioksit

19)Birinde asit , digerinde amonyak bulunan iki sise agzi acik olarak
yan yana birakildiklarinda , asit sisesinin agzinda olusan pamuk
gorundsindeki kati madde nedir?
a) baz
b) tuz
c) kireg tasi
d) asit buhari
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20)Mg + 2HCI - MgCl, + H verilen tepkimede maddelerin neler

olduklari sirasiyla hangi sikta dogru olarak verilmistir?

a) Metal , baz , metal tuzu , gaz
b) Metal, asit, metal tuzu , gaz
c) Ametal , baz, tuz, gaz

d) Ametal, asit, tuz, gaz
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APPENDIX B

FEN BILGISI DERSI TUTUM OLCEGI

Aciklama: Bu 0lgek, Fen Bilgisi dersine iliskin tutum ctimleleri ile her ciimlenin karsisinda;
TAMAMEN KATILIYORUM, KATILIYORUM, KARARSIZIM, KATILMIYORUM, ve HIC
KATILMIYORUM olmak tzere bes secenek verilmistir. Her cimleyi dikkatle okuduktan

sonra kendinize uygun secenegi isaretleyiniz.

Tamamen
katiliyorum
katiliyorum

karasizim

katilmioyrum
Hi¢ katilmiyorum

1 Fen Bilgisi gok sevdigim bir alandir.

2 Fen Bilgisi ile ,ilgili kitaplari okumaktan hoslanirim.

3 | Fen Bilgisinin giinliik yagantida cok 6nemli yeri yoktur.

4 Fen Bilgisi ile ilgili ders problemlerini g6zmekten hoslaninm

5 Fen Bilgisi konulanyla ilgili daha ¢ok sey 6grenmek isterim.

6 Fen Bilgisi dersine girerken sikinti duyarim.

Fen Bilgisi derslerine zevkle girerim

Fen Bilgisi derslerine ayrilan ders saatinin daha fazla

olmasini isterim.

9 Fen Bilgisi dersine galisirken canim sikilir.

10 | Fen Bilgisi konularini ilgilendiren giinliik olaylar hakkinda

daha fazla bilgi edinmek isterim.

11 | Diisiince sistemimizi gelistimede Fen Bilgisi 6grenimi

onemlidir.

12 | Fen Bilgisi Gevremizdeki dogal olaylarin daha iyi

anlagiimasinda 6nemlidir.

13 | Dersler iginde Fen Bilgiis dersi sevimsiz gelir.

14 | Fen Bilgisi konulari ile ilgili tartigmaya katilmak bana cazip

gelmez.

15 | Galigma zamanimin énemli bir kismini Fen Bilgisi dersine

ayirmak isterim
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APPENDIX C

MANTIKSAL DUSUNME YETENEK TESTI

ACIKLAMA: Bu test, cesitli alanlarda, ozellikle Fen ve Matematik
dallarinda kargilagabileceginiz problemlerde neden-sonug iligkisini gorup,
problem ¢dzme stratejilerini ne derece kullanabileceginizi gostermesi
acisindan ¢ok faydalidir. Bu test icindeki sorular mantiksal ve bilimsel

olarak dusliinmeyi gosterecek cevaplari icermektedir.

NOT: Soru Kitapgigr Uzerinde herhangi bir islem yapmayiniz ve
cevaplarinizi yalnizca cevap kagidina vyaziniz. CEVAP KAGIDINI
doldururken dikkat edilecek hususlardan birisi, 1 den 8 e kadar olan
sorularda her soru igin cevap kagidinda iki kutu bulunmaktadir. Soldaki ilk
kutuya sizce sorunun uygun cevap sikkini yaziniz, ikinci kutucuga yani
ACIKLAMASI yazili kutucuga ise o soruyla ilgili soru kitap¢igindaki
Aciklamasi kismindaki siklari okuyarak sizce en uygun olanini seginiz.
Ornegin 12 ci sorunun cevabi sizce b ise ve Agiklamasi kismindaki en

uygun acgiklama ikinci sik ise cevap kagidini asagidaki gibi doldurun:

2.1 p ACIKLAMASI 2
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9 ve 10 uncu sorulari ise soru kitap¢iginda bu sorularla ilgili kisimlar
okurken nasil cevaplayacaginzi daha iyi anlayacaksiniz.

SORU 1: Bir boyaci, ayni buyuklikteki alti odayr boyamak igin dért kutu
boya kullandigina gore sekiz kutu boya ile yine ayni buyuklikte kag
oda boyayabilir?

a. 7 oda
b. 8 oda
c. 9oda
d. 10 oda
e. Hicbiri

Aciklamasi :
1. Oda sayisinin boya kutusu sayisina orani daima % olacaktir.

2. Daha fazla boya kutusu ile fark azalabilir.

3. Oda sayisi ile boya kutusu sayisi arasindaki fark her zaman iki
olacaktir.

4. Dort kutu boya ile fark iki olduguna gore, alti kutu boya ile fark

yine iki olacaktir.

5. Ne kadar ¢ok boyaya ihtiya¢ oldugunu tahmin etmek mimkin

degildir.

SORU 2: Onbir odayi boyamak igin kag kutu boya gerekir? (Birinci soruya
bakiniz)
a. 5 kutu
b. 7 kutu
c. 8 kutu
d. 9 kutu
e. Hicbiri

Aciklamasi :

1. Boya kutusu sayisinin oda sayisina orani daima % dar.
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2. Eger bes oda daha olsaydi, U¢ kutu boya daha gerekecekti
3. Oda sayisi ile boya kutusu arasindaki fark her zaman iki dir.
4. Boya kutusu sayisi oda sayisinin yarisi olacaktir.

5. Boya miktarini tahmin etmek mimkian degildir.

SORU 3: Topun egik bir dizlemden (rampa) asagi yuvarlandiktan sonra

50 cm

75cm

katettigi mesafe ile egik duzlemin yulksekligi arasindaki iligkiyi
bulmak icin deney yapmak isterseniz, asagida gosterilen hangi

egik dizlem setlerini kullanirdiniz?

@ a.lvelV
R b. Il ve IV

c.lvelll
d.llveV

@ e. hepsi

Aciklamasi :

1. En ylksek egik dizlemle (rampa) karsi en algak olan
karsilastiriimalidir.

2. Tum egik duzlem setleri birbiriyle karsilastiriimalidir.
3. Yukseklik arttikga topun agirig1 azalmahdir.

4. Yikseklikler ayni fakat top agirliklari farkli olmahdir.
5. Yukseklikler farkl fakat top agirliklari ayni olmalidir.

SORU 4: Tepeden yuvarlanan bir topun egik duzlemden (rampa) asagi

yuvarlandiktan sonra katettigi mesafenin topun agirhigiyla olan
iliskisini bulmak icin bir deney yapmak isterseniz, asagida verilen

hangi egik dizlem setlerini kullanirdiniz?
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100 cm

b. Il ve IV

c.lvelll

@ @ d. llveV

75cm 50 cm @ e. hepSI
25”“

Aciklamasi :

1. En agir olan top en hafif olanla kiyaslanmalidir.
2. Tum egik duzlem setleri birbiriyle kargilastiriimalidir.
3. Topun agirligi arttikca, yukseklik azaltilmahdir.
4. Agirliklar farkli fakat yiukseklikler ayni olmalidir.
5. Agirliklar ayni fakat ylkseklikler farkh olmalidir.

SORU 5: Bir Amerika’ll turist Sark Expresi’nde alti kiginin bulundugu bir
kompartimana girer. Bu kisilerden (igii yalnizca ingilizce ve diger
Ucl ise yalnizca Fransizca bilmektedir.  Amerika’'linin
kompartimana ilk girdiginde ingilizce bilen biriyle konusma olasilidi
nedir?
a.2de1
b. 3 de 1
c.4de1
d.6da1
e.6da4

Aciklamasi :
1. Ardarda U¢ Fransizca bilen Kisi ¢ikabildigi icin dort secim

yapilmasi gerekir.

2. Mevcut alti kisi arasindan ingilizce bilen bir kisi secilmelidir.
3. Toplam (g ingilizce bilen kisiden sadece birinin segilmesi

yeterlidir.
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4. Kompartimandakilerin yarisi inglizce konusur.
5. Alti kisi arasindan, bir ingilizce bilen kisinin yanisira, (i¢ tanede

Fransizca bilen kisi segilebilir.

SORU 6: Uc altin, dért giimiis ve bes bakir para bir torbaya konulduktan

sonra, dort altin, iki gumus ve U¢ bakir ylzuk de ayni torbaya
konur. ik denemede torbadan altin bir nesne cekme olasiligi
nedir?

a.2de1

b.3de1

c.7de1

d. 21 de 1

e. Yukaridakilerden higbiri

Aciklamasi :

SORU

1. Altin, gumUs ve bakirdan yapilan nesneler arasindan bir altin

nesne secilmelidir.

2. Paralarin % U ve yuzuklerin g u altindan yapilmistir.

3. Torbadan ¢ekilen nesnenin para veya yuzik olmasi 6nemli
olmadigi igin, toplam 7 altin nesneden bir tanesinin segilmesi
yeterlidir.

4. Toplam yirmibir nesneden bir altin nesne segilmelidir.

5. Torbadaki 21 nesnenin 7 si altindan yapilmigtir.

7: Alti yasindaki Ahmet'in seker almak icin 50 lirasi vardir.
Bakkaldaki kapali iki seker kutusundan birinde 30 adet kirmizi ve
50 adet sari renkte seker bulunmaktadir. ikinci bir kutuda ise 20
adet kirmizi ve 30 adet sari seker vardir. Ahmet kirmizi sekerleri
sevmektedir. Ahmet'in ikinci kutudan kirmizi seker gcekme olasiligi

birinci kutuya gére daha fazla midir?
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a. Evet
b. Hayir
Aciklamasi :
1. Birinci kutuda 30, ikincisinde ise yalnizca 20 kirmizi seker vardir.
2. Birinci kutuda 20 tane daha fazla sari seker, ikincisinde ise
yalnica 10 tane daha fazla sari seker vardir.
3. Birinci kutuda 50, ikincisinde ise yalnizca 30 sari seker vardir.
4. ikinci kutudaki kirmizi sekerlerin orani daha fazladir.

5. Birinci kutuda daha fazla sayida gseker vardir.

SORU 8: 7 buyuk ve 21 tane klguk kopek sekli asagida verilmistir. Bazi
kopekler benekli bazilari ise beneksizdir. Buyuk kdpeklerin benekli
olma olasiliklari kiigik képeklerden daha fazla midir?

a. Evet

b. Hayir

Aciklamasi :
1. Bazi kuguk kdpeklerin ve bazi buyuk kdpeklerin benekleri vardir.
2. Dokuz tane kugluk kdpedin ve yalnizca Ug tane buyuk kdpegin
benekleri vardir.
3. 28 kopekten 12 tanesi benekli ve geriye kalan 16 tanesi

beneksizdir.
4. BuyUk kopeklerin ; si ve kiguk kopeklerin % i beneklidir.

5. Kuguk kdpeklerden 12 sinin, fakat buyuk kdpeklerden ise

sadece 4 UnUn benegi yoktur.
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SORU 9: Bir pastanede Ug¢ cesit ekmek, U¢ cesit et ve U¢ cesit sos

kullanilarak sandvigler yapiimaktadir.

Ekmek Cesitleri Et Cesitleri Sos Cesitleri
Bugday (B) Salam (S) Ketcap (K)
Cavdar (G) Pilic (P) Mayonez (M)
Yulaf (Y) Hindi (H) Tereyagi (T)

Herbir sandvi¢ ekmek, et ve sos icermektedir. Yalnizca bir ekmek

cesidi, bir et cesidi kullanilarak kag ¢esit sandvi¢ hazirlanabilir?
Cevap kagidi Uzerinde bu soruyla ilgili birakilan bogluklara batin

olasi sandvig¢ g¢esitlerinin listesini ¢ikarin.

Cevap kagidinda gereksiniminizden fazla yer birakilmistir.
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Listeyi hazirlarken ekmek, et ve sos ¢esitlerinin yukarida gdsterilen

kisaltilmis sembollerini kullaniniz.

Ornek: BSK =Bugday, Salam, ve Ketcap dan yapilan sandvic

SORU 10: Bir otomobil yarisinda Dodge (D), Chevrolet (C), Ford (F) ve
Mercedes (M) marka doért araba yarismaktadir. Seyircilerden biri
arabalarin yarig1 bitiris  sirasinin  DCFM olacagini  tahmin
etmektedir. Arabalarin diger mumkun olan batin yarigi bitirme
siralamalarini cevap kagidinda bu soruyla ilgili birakilan

bosluklara yaziniz.

Cevap kagidinda gereksiniminizden fazla yer birakilmistir.

Bitirme siralamalarini gosterirken, arabalarin yukarida gdsterilen

kisaltilmis sembollerini kullaniniz.

Ornek: DCFM vyarigi sirasiyla 6nce Dodge'nin, sonra Chevrolet'in,

sonra Ford'un ve en sonra Mercedes'in bitirdigini gosterir.
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APPENDIX D

Asitanya

e Bir yanardagin eteginde
kurulmus

e Meyva bahgeleriyle dnld

o Komsuluk iliskileri ¢ok
gelismis

e Futbol fanatigi bir dlke

Formalari

kirmizi

Figure D.2.
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APPENDIX D

BAZIKISTAN

MAVI OKYANUSLARIN
BUZULLARLA BIRLESTIGI
YERDEKI MUHTESEM ULKE.

EN BUYUK
IKT HOBILERI
e KAYAK

e FUTBOL

ILETISIMDE ASITANYADAN GERI
KALMAYAN GELISMIS BIR ULKE

Figure D.3.
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APPENDIX D

FUTBOLDA FORMALARI
MAVI

EZELI RAKIPLERI
ASITANYA

N
/ \

OH... OH... \

Asitanya  kahrolsun )

P
\
\ —
\ Ve

\——
ULKENIN EN
UTANGACI KIM?

Figure D.4.
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APPENDIX D

VEEEEE TUZIKISTAN

SEVENLERIN, SEVGILERI
UGRUNA TUM
OZELLIKLERINI
TERKEDEREK
YERLESTIKLERI

ULKE
Bu yolculukta onlar1 yanliz

birakmayan tek sey
GOZYASLARIydl.

Figure D.5.
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APPENDIX D

wiiyavele i

Biiyiik
skandalll

YILLARCA EN UTANGAG BiLDIGiMiz
BAZIKISTANLI ULKESINi TERKEDERKEN

Figure D.6.
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APPENDIX D

TUMEFA KOMISYONU

Sevgili TUMEFA
KOMISYONU
calisaniari,
Yakanizdaki kimlik
kartlar: size bdyik bir
sorumluluk yikliyor

Bugtin eger huzur
icinde bir mag
izleyeceksek bu sizin
sayenizde olacak

Bizler iki dlkeden
gelen tdm izleyicilers
tek tek
gruplandiracak, onlari
kendi takimlarinin
taraftariariyla ayni
bélime oturtacagiz.

Figure D.7.
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