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THE RELATIONSHIP BETWEEN SCIENCE ACHIEVEMENT AND LOGICAL REASONING 
ABILITIES AMONG SEVENTH GRADE STUDENTS 

The purpose of the study was to look for a relationship between 

logical xe_asoning ability level and science achievement of seventh graders 
in Yeni Levent Lisesi and SiSli Terakki Lisesi. Fiftynine seventh graders 

in Yen; Levent Lisesi and 25 seventh graders in SiS1i Terakki Lisesi 
participated in the study. Logical reasoning abilities of -the students 

was assessed by an adapted and modified form of the Logical Reasoning 

Test (Burney, 1974), a paper and pencil test based on the Piagetion 

Cognitive Development Theory. Science achievement of the students was 

assessed by their fall term science grades of the academic year 1983-84. 

The Pearson product moment correlation technique was used in 

determining the relationship between the level of logical reasoning and 

science achievement, and the correlation coefficient was found to be 

0.79. This result indicates that 62.41 percent of variation in science 
achievement could be explained by the Logical reasoning ability level of 

the students. 

When the students were classified into formal, concrete and 

transitional cattgories on the basis of their logical reasoning test 

scores, only seven percent was found to be functioning in the formal 
operational category, with a 40 percent in concrete operations and 53 

percent in transition from concrete to formal operations. A scrutiny of 

the textbook used in science, however, showed that most of the topics 

and concepts covered in the seventh grade require the use of formal 
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operations. The fact that most students do not cnssess the operations of 
formal period reflects a major inconsistency between the operational 

level of the seventh graders and the science course expectations. The 

science curriculum content does not match with the reasoning level of 
these students. For success in achievement, it seems important to match 

the material to be taught with the operational level of the learner. 

Since the present findings reveal that most seventh graders are at the 
rionformal. rather than the expected formal level of operations, it is 

suggested that seventh grade science topics are adjusted for the 
nonformal thinker instead of the formal thinker. 
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YEDiNct SINIF tiGRENCiLERiNIN FEN BASARILARI tLE ~lANTIKSAL DEGERLENDtRME 

YETENEKLERi ARASINDAKi iLiSKi 

Bu ca1lsmanln amaCl, Yen; Levent Lises; ve Sisli Terakki Lisesi'n­
deki yedinci Slnlf ogrenci1erinin mantlksal degerlendirme yetenekleri ile 

fen basarllarl araslndaki i1iSkiyi arastlrmaktl. Ca1lsmaya Yeni Levent 
Lisesinden 59, SiSli Terakki Lisesinden 25 yedinci slnlf ogrencisi katl1dl. 

tigrenci1erin mantlksal deger1endirme yetenek1erini olcmek -icin Piaget'nin 

Zihinsel (Bilisse1) Ge1isim Kuramlnl esas a1arak ge1istiri1mis bir test 
olan, Mantlksa1 Degerlendirme Testi Inin (Logical Reasoning Test, Burney, 

1974) TUrkce'ye uyarlanml$ ve degistiri1mis bir formu ku11anlldl. tigren­

cilerin fen basarlslnl belir1emede ise, olcUt olarak, 1983-84 ders Ylll 

I. donem fen notlarl kul1anlldl. 

Mantlksal degerlendirme yetenegi i1e fen basarlsl araslndaki 
iliskiyi saptamak icin Pearson Momentler Carplml kore1asyon teknigi ku1-

lanlldl ve O.79 ' 1uk bir korelasyon katsaYlsl bulundu. Bu bulgu fen basa­

rlslndaki varyansln yUzde 62.41'inin, ogrenci1erin mantlksa1 degerlendirme 

yetenek1eri ile aC1k1anabilecegini gostermektedir. 

tigrenciler, somut is1emler, formal is1em1er veya somut i$lemler­

den formal islemlere geCis donemi olarak belirlenen gelisim sUreclerine 

gore slnlfland1rl1dl. Bunun icin mantlksal degerlendirme testinde aldlk­
larl puanlar kul1anl1dl. Sonucta ogrenci1erin ancak yUzde yedisi formal 

islemler slnlflna girerken, yUzde 40 ' 1n1n somut islemler doneminde, yUzde 

53 ' UnUn ise somut islemlerden formal islem1ere gecis doneminde oldugu 
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g~rUldU. Bu sonuc, yedinci Slnlf ~~rencilerinin yUzde 93 1 UnUn henUz formal 
islemler donemine gecmedigini gostermektedir. Oysa yedinci Slnlfta kulla­
nllan fen kitaplarlndaki konularln cogunlukla formal islemlerin kullanlmlnl 

gerektirdigi gorUlmektedir. Bu da yedinci Slnlf ogrencilerinin zihinsel 
gelisim dUzeyleri i1e, fen derslerinde kendilerinden beklenen gelisim dUzeyi 
araslnda onem1i olcUde bir uyumsuzluga isaret etmektedir. Fen derslerinde 

iz1enen mUfredatln icerigi, ogrenci1erin zihinse1 gelisim sUrecleri ;le 
uyum icinde degildir. ~~renci1erin derslerde basarl11 olabilmesinde onemli 

gorU1en bir etken ise, zihinsel ge1isim sUrec1eri i1e veri1en bilgilerin 
uyum saglamasldlr. 

Bu cal1smamlzln sonuc1arl yedinci Slnlf ogrencilerinin bUyUk 

bir bolUmUnUn, formal islem1er yerine, somut veya somut islemlerden formal 

islemlere gecis doneminde olduklarlnl gostermektedir. Bu bulgular cerceve­

sinde yedinci slnlf fen konu1arlnln, formal islem1er seviyesine gore deqil 
de, gecis doneminde bu1unan ogrencilerin seviyesinde olmasl oneri1mektedir. 
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I. I NTRODUCTI ON 

One of the main goals of education is to develop the rational 
powers of students. Science is a national vehicle to use in helping the 
students to develop their rational pow~rs (Renner and Stafford, 1972). 

Studying science may make an important contribution to the general goal 

of education. In order for science subjects to make a contribution, 
how'ever, it is important to match the reasoning abil ity level of the 
students with the reasoning level of the science subjects they are 

studying. In developing a science curriculum the science courses should 
be suitable to the age and ability level of the students (OECD Conference, 

1960). It is essential to assess the cognitive developmental level of 
the student and the nature of corresponding reasoning abilities'in order 

to establish relevant levels of curriculum content. 

IIWhat l s to be taught?" and "When should it be taught?1I are 

questions which seek answers in the works of curriculum designers. 
A match between subject matter and student ability level is implicit in 

this querry. A third important question, very much related to the first 

two, is IIHow should it be taught?" ~~ith this concern, the teaching 

strategies for a given subject matter comes to the fore for the teachers. 

Knowing the mental operations and the reasoning abilities of the students 

can be a useful guide in deciding on the teaching strategy and the 
classroom activities. A teacher must not attempt to force the students, 

to use levels of thinking far above that, which they are capable of. 

r f he does, he ItJi 11 cause these ch il dren to become frustrated. Students 
whose reasoning abilities are at a lower level than is required by the 

subject matter, will not benefit from that course. On the other hand, 

those students whose reasoning abil ities are at a higher level, will not 

only extend their knowledge in science but will also further their 

reasoning powers. Differences in the reasoning levels of students will 

result in differences in the way they benefit from the course, as often 
reflected in their achievement scores. 

This study aims to look for a relationship between the reasoning 

ability levels of students and their achievement in science. If a positive 

relationship exists between the tltJO, it will be possibl'" to '1ssociate low 
science achievement with lower levels of reasoning ability. 
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Data obtained here may provide empirical support for a conceptual 

framework for teachers and curriculum designers. Within this conceptual 
framework, it is deemed important to match content and teaching strategies 
with students I level of reasoning abilities. 
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II. THEORY AND BACKGROUND 

Many studes which attempted to find a relationship between the 

thought processes used by the students and their achievement in science 
were based on the Cognitive Development Theory of Jean Piaget. "According 

to the theories of cognitive development, thinking depends on how a 
person represents the worl d, and the v.Jays in wh i ch a person can act upon 

or manipulate his internal representation"l 

A. Piagetian Theory of Cognitive Development 

In Piagetian conceptualization, the way a person represents the 
world changes with development. If there were no changes in the way a 

person represented the world, there would be no development. His theory 
provides an insight into the qualities of thought processes. It "attempts 

to distinguish stages of development in the evolution of thought, and 
to show how each stage reveals a orogressive sequence from ~impler to 

more complex levels of organizations ll2
• Within the framework of this 

theory, cognitive development is explained by two major concepts: 

Structure and functions. In processing information through ~hich cognitive 
development takes its course, the organism is in a continual interaction 

with its environment. Structure refers to the systematic properties of 

an event or an act, both internal and external. It is a framework onto 

which incoming sensory data can fit. ~'Jith every interaction this framework 
changes its shape systematically to better make use of those data. This 

change ;s referred to as development. If it weren't for the transitory 

nature of structures, there would be no development (Phillips, 1969, 7). 

l~~ayer, E. Richard, Thinking and Problem Solvinq, Illinois, Foresman, 
1977, 172. 

2 Helmore, G.A., Piaget-~_~~_~_ctical Consideration, Oxford, Pergamon Press, 
1969, 5. 
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Function refers to biologically intented modes of interacting with 
the environment. TvlO basic functions are organization and adaptation. 
Every act is organized, and the dynamic aspect of organizat,ion is 
adaptation. Throughout development, functions remain invariant and their 
dynamism impose certain necessary conditions on structures, which are 
vari ant. 

The need for a well-organized, internally consistant and orderly 
representation of the world disrupts the internal organization but leads 
to a better survival of the organism and adaptation to the reality of 

the external world. The need to bring in now information is in conflict 
with the need for a well-organized representation of the world. In 

Piaget's Theory of cognitive development, the mechanisms used for balancing 
this conflict are equilibration, assimilation and accomodation (Mayer, 

1977,175). 

Through the mechanism of assimilation, the organism takes 

something from its environment, utilizes and incorporates it into the 

system. The thing taken in may be nourishment; sensation or experience. 
People, ideas, customs and tastes can be incorporated into one's activity 

through assimilation. For example a child learns the inflections, the 
phrasing and the meaning of a language before he can talk. He does this 

by 1 istening and incorporating vJhat is talked around him (Pulaski, 1971). 

Another very obvious example is a biological one. It is the ingestion of 

food. By this process, something from the environment becomes part of us. 

The food is changed in this process. It is changed so that the orCjanism 
can use it. As we grow older we eat different kinds of food; first milk, 

then baby and then solid food. In order for the body to take in the new 

food it must also change. The digestive system must also change so that 

it can assimilate new food. 

The changing of existinq internal structure to fit the newly 

assimilated input is called accomodatio~. Accomodation always accompanies 
assimilation. The tvlO function simultaneously at all bioloqical and 

intellectual levels (Boyle, 1969). According to Piaget, the mechanisms 

of assimilation and accomodation are similar in biological and intellectual 

functioning. Just as simultaneous functioning of accomodation and 

assimilation results in physical growth at biological level, it results 
in coqnitive growth at intellectual level (Pulaski. 1971). This simultaneous 

process of assimilation aIJd accomodation iscalled adaptation (Pulaski, 

1971). 
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Adaptation occurs as a result of organism-environment interchange. 
This results in the modification of the organism, such that it faciliates 
further interchanges necessary for the organism (Flavel, 1964, 45). 

Accomodation and assimilation are not always in balance. For 
example. when a child is imitating, accomodation is dominant or when the 

child is playing, assimilation is dominant. The most adaptive behaviour 
occurs when accomodation and assimilation are in balance (Phillips, 1969, 

11). This balanr.ing process is called equilibration. Equilibration is not 

an exact or automatic balance, however. Rather it is a compensation for 

an external disturbance. When there is an external "disturbance, the 
organism compensates this by an activity. Equilibrium is a system of 

compensating actions to maintain a steady state, not a state of rest. 
During this steadly state, internal activities of an organism compensate 
external disturbances completely. 

For better survival people need to take information from their 
environment. But they cannot take all possible information that exists, 

just as the newborn baby cannot start with solid food. Information which 
is different from existing knowledge will not be understood or encoded, 

because it cannot be related to the existinq knowledge. Information which 

is similar to the existing knowledge structures will be assimilated, and 
the prior structure will be acomodated. 

Cognitive growth involves assimilating new knowledge and 

accomodating to existing knowledge. By the process of equilibration, some 

of the new information is incorporated, while some of the prior 

information is reta.ined but organized in a more efficient way (Mayer, 1977, 

176). Organization is a function and remains invariant all through 

development. As a result of more efficiently organized information, a 

new cognitive structure arises. The new cognitive structure is more 

complex than the cognitive structure prior to assimilation, accomodation, 
equilibration and organization. It includes more knowledge in a more 

efficiently organized way. This represents cognitive development which is 

lithe growth of the abil ity to achieve equil ibrium at an increasinqly high 

level of complexity" 
3 " 

3 Helmore, G.A., Piaget-A Practical ConsideY'ation, Oxford, Pergamon Press, 
1969, 6. 
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In the process of moving towards higher levels of equilibrium, the 

organism achieves an ability to develop operations. An operation is "an 
action that has been internalized into a thought process". Operations are 
Ilactions in thought as opposed to physical actions ll4 • 

There are four main operations in Piaget1s system. These are 
composition, reversibility, associativity and identity (Helmore, 1969, 7). 

When any two units are combined to produce a new unit, it is called 
composition. Separation of the tvJO combined units is called reversibility. 

It is going back to the starting point of composition. Associativity is 
obtaining the same result by combining the units in different ways. 

Identity ;s cancellation of a unit when it is combined with its inverse. 

Operations form the basis of Piaget1s developmental approach. 

For Piaget, cognitive growth is the growth in operational thinking. 

During the course of cognitive development. four main stages of 
development can be identified. These stages build on top of each other. 

Each stage bears a larger, more complex cognitive structure and more 
powerful cognitive operations than the preceeding one. These stages 

follow the same sequence but their rate vary from person to person, and 

some do not reach the more advanced stages at all. It is also possible 
that an individual shows concrete operational thinking in one content 

area and formal thinking in another. Similarly a chronological difference 
is seen between the age of acquisition of different concepts, but the 

same structural laws hold. For example, during the intuitive stage. 
permanence of quantity develops before permanence of weight. These 

differentials in performance is called horizantal decalage by Piaget. 

It is a temporal gap occuring vlithin the limits of one stage of development. 

Another sort of decalage, called vertical decalage, explains the fact that 

same problems can be solved at different stages, but that the child solves 

them in different ways according to the stage he is in. 

"The idea of horizontal decal age Doints out the danger of regarding 

intellectual performance at any stage as homogeneous. The notion of 

4Pulaski , ~iarry Ann, S. Understanding Piaget. New York, Harper and Row 
Publ ishers, 1971. 
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vertical decalage warms us not to regard intellectual activity at different 
stages as too heterogeneous"5. The notion of decal age shO\vs that there 
are gaps at certain parts of development and repetition at others. 

The four stages of cognitive development are. the sensory motor 
stage, the preoperational stage. the concrete operations stage. and the 
formal operations stage. Thinking at these stages is described by defining 
the mental structures and the mental operations used by the thinker to 

solve a problem (Mayer, 1977). Between each stage there is a transitional 
period. a state of disequilibrium. Once the equilibration process is 
completed, the cognitive structures of the next stage arise. 

Sensory Motor Stage: This stage extends from birth to two years 
of age. It is characterized by development from a state of reflex 
activity to an organized sensory motor action system (Modqil, 1974). 

Sensori-motor means that the infant learns to coordinate its senses with 

motor behaviour (e.g. adapting the sucking reflex to search for aniggle 

before sucking). This enables the child with an increasing mastery of 

objects in his environment. Cognitive structure lies on actions, 
movements and perceptions without language. The child acquires the 

concept of permenance during this stage. At birth when objects are out 

of sight, they don't exist for the child. The only reality ,is the ongoing 
sensory stimulation. The child is now able to retain mental images which 

are beyond the immediate sensory stimulation. By this he is able to 

anticipate the coming events. He can move the objects from place to 

place mentally. By the help of retained images, the child forms a 
picture of the world. He can anticipate to reach certain results, by 

us ing certain movements in certain di recti ons. He can represent acti ons 

in a symbolic way. This helps the development of lanquage. 

5Boyle, D.G., A Students I Guide to Piaget, Oxford, pergamon Press, 1969, 
31. 
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Preoperational stage: This stage extends from two to approximately seven 
years of age. It is characterized by symbolic activity. The child 

develops symbolization and acquires more facility in language. During this 
period, he does not use logical operations in his thinking. He is 

perceptually oriented. He can make judgements only in terms of how things 

appear to him. He can qenerally ded with one variable at a time. 

Stage of concrete operations: This stage extends from seven to approximately 

eleven years of age. During this stage thought is mobile and systematic. 

Therefore infor~ation can be organized and classified. Thought is not 

centered on one aspect of an object any more. This new quality in thought 
processes is called decentrization. It enables the child to use more than 

one variable at a time. The main feature in transition from preoperational 

to concrete operations is the act of being able to return to the starting 

point, known as reversibility. Reversibility is one of the four ~ain 
operations. It helps the child to pass from preoperational stage~ and frees 

him from being dominated by how things look. He can reverse the operation 
of composition and think of objects in terms of the variables which make 

them up. Instead of focusing on static perceptual images, the child begins 
to represent the world as concrete objects. He can act on these concrete 

objects mentally and change them in logical ways. This period is called 

concrete operations, because the child can operate on and change a 
concrete situation. He can also to logical operations in his head. 

Stage of formal operations: This stage starts at approximately eleven 

years and extends from this age on. It is characterized by abstract and 

formal thought. The child can perform mental operations, not only on 
concrete objects, but also on symbols. He can form hypothesis and deduce 

possible consequences from them. He develops an ability to think in terms 

of possibilities. He can reason on the basis of objects and hypothesis. 
He can perform operations on operations in a systematic manner. When two 

concepts become operatbnal. the adolescent can place them in a logical 

relationship to each other. l1iaget refers to these as "second order 

operationsll. They are one of the fundemental characteristics of formal 

operations. Being able to generate hypotheses and deduce possible 

consequences results in hypothetico-deductive level of thinking. He can 

now consider all possible combinations and control variables one at a 

time. Although a concrete r)'lera tiona 1 ch il d c:).n'lerfcrm abstracti ons, he 

has limited ability to ,nanipulate concrete materials. On starting fomal 

operations, this dependence on physical world diminishes. He can think in 
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terms of poss i b 1 e rather than concrete here and now. 

In Piaget's Theory, learning proceeds in three steps, (1) interaction 
of the learner with something in his environment, (2) construction of mental 
structures f~om this interaction, and (3) accomodating the results of these 
interact ions. 

The materials and ideas which are selected for the learner to 
interact with must obviously be at his level of cognitive development, or 
structures cannot be developed. 

Therefore the identification of the cognitive developmental sta~e 

of the learner may be helpful in selecting the appropriate material to be 
taught. This dimension of the theory makes it particularly relevant to 
education. 

B. Releyance of the Theory to Education 

Piaget's Cognitive Development Theory with its detailed information 

on lithe acquisition of knowledge in terms of defined sequential behaviours"6 

makes it possible to identify the developmental level of the child and the 

thinking processes he uses at that level. 

A lot of studies, (Bank, 1953; Bruner, 1960; Collis, 1971) point 
to the importance of using this theory as a conceptual frame\wrk in curriculufl 

development and in teaching strategies. 

f'ilost studies try to answer questi ons about (1) the concent and timing 

of curriculum (are various courses placed at the appropriate grade level? 

is the child ready to understand the subjects presented?), and (2) the 
extend of a relationship between cognitive development and achievemnt. 

Bank's (1953) study was one of the earlier attempts to show the 

significance of Piaget's vJOrk for curriculum development. Examining formal 

reasoning in students Bank concluded that secondary school pupils should 

analyse and reason specific phenomenon. rather thandwell on a formal 

6Elkind, David and Flavell H. John, Studies in Cognitive Development 
New York, Oxford University Press, 1969, 466. 
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representation of scientific concepts. In The Process of Education, 

Bt'uner (1960) Jraws attention to the relevance of Eiaqet's ideas to 
curriculum revision. In The Growth of Basic Mathematical and Scientific 

Concepts in Children, Lavell (1961) and in Religious Thinking from 

Childhood to Adolescence Goldman (1964) relate PiaqetJgn Theory to the 

development of curriculum organization. 

Collis (1971) in his attempts to distinguish mathematical 

material most suited to the abilities of concrete orerational pupils, 
concludes that educators should be familiar with the characteristics of 

mental strategies at various Piagetion levels, and the curriculum content 
should be adjusted accordingly. 

Renner (1972) in Teaching Science in The Secondary School, states 
that it is possible for science educators who are familiar with the 

learning process and cognitive development of adolescents to plan and 

teach in such a manner that students with less developed abilities can 

benefit from it. Studying secondary school students he found that 7n of 

the students were at the concrete operational level. Therefore it was 

proposed that secondary school science teaching must be more concerned 

with materials and ideas and less concerned with abstractions. The 

operational thinker can memorize the vocabulary associated -with abstract 

ideas, but his logical operations are not adequate to allow him to utilize 

highly abstract models in his reasoning. In this book Renner also includes 

certain teaching methodologies is prepare the concrete operational child 

for formal operations. The main idea is that the learning experiences must 

be geared to the operational level of the student. This is identified as 
the best possible treatment to enable a student to benefit from a course 

he is taking. 

c. Studies on the Relation of Cognitive Development and Science 

Achievement 

Most of the studies or cognitive development and science achievement 

show the existence of a relationship between these two variables. 

Babel (1981) in his attempts to compare the achievement of 

preconcrete and concrete fourth grade students in science found that, 

generally, concrete operational students achieve more than preconcrete 

operational students. 
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In a study by Benefield (1981) level of cognitive development was 
found to be consistantly related with achievement and retention in biology. 

Students at the formal level of cognitive development obtained significantly 
higher scores than those at the concrete level or in transition betvleen 

the two. Similarly Have1s (1931) study or junior college students shows 

that formal operational thinkers achieve significantly higher than concrete 

operational thinkers in selected chemistry courses.Viravadhoya (1930) showed 

that the same relationship is true for eleventh grade students in biology, 
physics and chemistry. 

Similar studies were also done by Cropley (1969), Payne (1981), 
El-Gospi (1982) and Farnsworth (1981) among different student pooulations. 

The results indicate the presence of a relationship between science 

achievement and cognitive developmental level regardless of the age group, 

grade or the nature of the science subject, the students are attending. 

Chaoepit (1979) showed that this relationship exists regardless 

of the instructional method used. His study attempts to find the 

effects of loqical thinking abilities and instructional approaches on 

learning outcome:. in a chemistry course. Chaoepit used two instructional 

methods in his study traditional and inquiry, for both formal and concrete 

reasoners. The mean scores of the formal reasoners were found to be 
significantly higher than the mean scores of concrete reasoners, regardless 

of the insturctional method used. 

Collody1s (1975) follow-up study on college freshmen also shm-Js similar 

results. At the end of the second year in college, Collody found that a 

large percentage of students had dropped out of the science curriculum 

or out of co1lege, and that all of these drop-outs had scored below formal 

operations on Piaget1s tasks. 

Barbel (1979) compared formal and concrete operational students 

in terms of their understanding of formal and concrete concepts in formal 

and concrete language. His findinqs show that, students identified as 

forma 1 operat i ona 1 coul d unders tand concrete concepts stated in concrete 

and formal language and formal concepts stated in concrete language. On 

the other hand, concrete operational students could understand only 

concrete concepts stated in concrete language. 
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III. STATE~ENT OF THE PROBLEM 

All studies comparing science achievement of students at different 
levels of cognitive development, shovi the existence of a relationship 

betv/een science achievement and cognitive develooment 1e'lels. The 

relationship is such that students at higher cognitive level achieve better. 

In the present study CognitNe Development Theory of Pia0et is 

taken as a basis for determining the level of reasoning abilities 
possessed by the students. Ptaget identifies four main stages in the 

course of cognitive development. During each stage, new operational 

structures are formed. These newly formed operational structures 

from the operational structures of the previous stage stage but they are 

more complex. Thus in order to determine the level of reasoning abilities, 

it is essential to identify the operational structures. Piaget's theory 
provides, detailed information on the operational structures used at 

each stage, and their identification. Pia0et's method for identifying the 

operational structures and thus the cognitive level, is an interview 
method. Taking his interviews as a basis, studies like Tisher's (1971) 

and Bart's (1972) have attempted to develop tests to measure cognitive 

development level. Piaget's extensive work and the studies Which 

follow it, make the identification of cognitive level possible. The 

identification of cognitive level has many implications for education. Thouqh 

Piaget's Theory was not developed for educational purposes, at has often 

been used in the service of education. The present study makes use of his 

theory based on the fact that (1) it orovides extensive information on the 

development of thought processes and reasoning abilities; and (2}' it is 

relevant to teachers and curriculum planners. 

In Piaget's Cognitive Developmental Theory, certain aqe rang~s 
~':"~'':"'t-' 

are identified as transitional from one stage to the next. Therefore in 

certain grades, the students within this age range are identified as 

transitional. Seventh grade in Turkish Lycees is a 000d example for such 
~ 

a grade. Students in this particular grade usually fall within the age 

range of 11-13 years. The transition from concrete operations to formal 

operations takes place during 11-13 years of aqe, as stated by the 

Cognitive Development Theory. This theory also states that although 

cognitive development follows the same sequence, it may change in rate 

from person to person. Therefore not all the students in the seventh 
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grade are expected to reach formal operations. We may find students operating 
at formal, concrete or transitional levels during this particular grade. 
If this is the case, than it can be expected that the students show 

differences in their readiness to comprehend the material presented. Only 

those students who operate at the formal level are likely to benefit from 

the materials that require formal thought. In fact most seventh grade 

science text-books require formal level of thinking. This implies that 
seventh grade students are expected to function at the formal operational 
level. 

If a relationship exists between achievement in science and 

cognitive maturity of the students, then it is conceivable to explain a 

portion of the variance in science achievement by cognitive r.:aturity. 

Seventh grade science curriculum is designed for the formal 
operational thinker. But majority of the students may be in a cognitive 

level other than the formal operations. This has certain implications for 

curriculum content and instructional method. If most of the students are 

in transition from concrete to formal, the instructional method can be 

such that it faciliates transition to formal operations. The theory 

states that the transition from one stage to the next is not smooth. It is 

in a form of disequilibrium. So transition can be faciliated by providing 
\ 

challenge and conflict. Facitiating transition to formal operations, will 

help students to comprehend the formal material better. This will have 

a positive effect on their science achievement. Similarly if most of the 

students are in tha concrete level, their comprehension of science topics 

may be improved by providing them with concrete concepts and concrete 

topics. Formal concepts and topics may also be presented in concrete language 

to increase understanding. 

Identification of the cognitive level of reasoning and its 

relation to achievement in science may be helpful in increasing students 

science achievement. Therefore this study aims to look for (1) the extent 

of the relationship between seventh grade science achievement and cognitive 

maturity, and (2) the implications of such a relationship to school" 

curriculum and teachers. 
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I V. METHOD 

A. Participants 

The sample of the study consisted of eighty four seventh graders 

in Sisli Terakki Lisesi and Yen; Levent Lisesi. Three classes from which 
the sample was drawn were average in science achievement. Yeni Levent 

Lisesi is a public school in Istanbul, and has a heterogenous population 
in terms of the socioeconomic background of the students. The majority 
of the sample was drawn from this school. Sisli Terakki Lisesi, on the 
other hand, is rather homogenous in terms of socioeconomic backqround. 
It was chos~n for comparison ~urposes. 

1. Students in Yen; Levant Lisesi: 

A total of 59 students from Yeni Levent Lisesi were included in 
the study. The school has five different seventh grade sections. Two sections 

among those were chosen. Sections 7D and 7C which participated in the 

study had fall term science grade pointaverages of 56.25 and 53 percent 

respectively. Section 7C had a total of 32 students out of which 30 
students, and section 70 had 31 students out of which 29 students 
participated in the study. 

2. Students in SiSli Terakki Lisesi: 

A total of 25 students from Sisli Terakki Lisesi were included in 

the study. The school has four different seventh grade sections. One 

section which had the fall term science grade average of 58 percent was 

chosen. This class contained 40 students, but 25 could take part in the 

study because the remaining 15 were already engaged in ongoing 

extracurricular activities in the school durin guidance-counseling hours. 



- 15 -

B. Instruments and r~easures 

The two sources of assesment were (1) fall term science grade 
point averages, and (2) a logical reasoning test. 

1. Science Grade Point Averages 

Achievement in science was determined by the first term science 
grade point average of the seventh grade students in the 1983-84 academic 
year. 

2. Test of Cognitive Development 

The Logical Reasoning Test developed by Burney (1974) was adapted 

into Turkish for assessing the level of cognitive development of Turkish 
students. This Logical Reasonining Test is an objective, group, paper-and­

pencil test. It was designed to assess Piaget's formal stage of development. 
The purpose in developing such a test was to enable its administration and 

evaluations by persons with minimal amount of training (Burney, 1974). 
Initially in the original English form there were fourty two items, which 

contJined ~yllngisms verbal anologies, questions involving combinational 
and probabilistic reasoning, and questions similar to Piagetion tasks. 

(Burney, 1974). These items and a set of five Piagetion type tasks \\jere 
administered to a sample of fifty students in grades nine, eleven and 

thirteen. After the computation of biserial correlation coefficients 

for each paper and pencil item, and using scores on the Pi agetion task 
instrument as an outside criterion, the number of items were reduced 

to t'Nenty four. The final form of the objective instrument and the five 

Pidgetion type tasks were then administered to, a .new sample of seventy 

eight students in ninth, eleventh and thirteenth grades. 

In validating -the test, item validity, internal consistency, 

concurrent and predictive val idity techniques were used. For item validity, 

the biserial correlation coefficient was calculated for each item on the 

objective instrument, using interior scores. The interior scores were 

five Pragetion tasks. 
For internal consistency, the biserial correlation coefficient was calculated 

using the total scores on the objective test. 
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For validity, the Pearson product moment correlation between the objective 

test scores and the scores on the PiJgetion task instrument was calculated 
and found to be 0.853. This was taken as evidence for concurrent validity. 

For predictive validity of the test, the students \'Iere 

classified into formal and nonformal (transitional and concrete) categories 

on the basis of scores obtained from (1) the objective test and (2) the 

Piagetion tasks. In classifying into formal/nonformal categories there was 

88 percent agreement between the two measures. In a different classification 

where formal ,transitional and concrete categories were used, the agreement 

was 84 percent. These data were considered as evidence for predictive 
validity. 

\.-"--...., "-- !' /' ( i . 1/ .,./ ~-, 

'~_j7? Th; rel iabil ity of the test was determined us in0 the Kuder 

Richard~\on 20 formula, and \'Ias found to be 0.825. 
',\ 

The Logical Reasoning Test used in this study was obtained from 

the book, Piaget for Educators (Sund, 1976), together with the keyed 

answer sheet and the classification criteria. This test was translated 

into Turkish and modified. The original form of the test which was 

included in the dissentation thesis The Construction and Validation of 

an Objective For~al Reasoning Instrument (Burney, 1974) was received 

by this researcher only after the modification and translation of the 

first form was completed. The two forms differed from each other in terms 

of the number of questions they contained~ The original form contained 

24 questions where as the test used in the study had 21 questions. No data 

were found concerning the reasons for reducing the number of questions 

from 24 to 21. It was observed that questions six, nine and 17 of the 

original form \'Iere eliminated. Studying the table (Burney, 1974) 

containing the internal consistency, the item validity and the item 

difficulty indexes of the original form with 24 questions, the researcher 

tried to speculate as to why these three items were eliminated in the 

1 a ter form. 

Table I taken from Table II in Burney (1974, 45) shows the 

internal consistency, the item validity and the percent responding 

correctly for questions six, nine and 17. 
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TABLE I 

INTERNAL CONSISTENCY, ITEM VALIDITY AND PERCENT RESPONDING CORRECTLY FOR 
THE ELIMINATED QUESTIONSx 

Statistical Datal 
Ouestion Number 

I Percent 
Respondinq 
Correctly 

Correlation Coefficient 
--Ctlterna 1 Consl s-iency--'Item-V-aii-d;-ty : 

6 

17 

0.966 0.916 

0.376 
0.322 

0.217 

0.217 

XTaken from Table II in Burney (1974, 45). 

96.2 

44.9 

67.9 

Reading from this table it can be seen that, the internal consistency of 
question six was 0.966 and the item validity was 0.916. Also 96.2 percent 

of students answered this question correctly. This is the hi0hest value 
for percent responding correctly among all other test questions, and shows 

that this question is too easy. 

Questions nine and 17 were answered by nearly half of the 

students with a value of 44.9 and 67.9 in terms of percent responding 

correctly. But vJ!len considering their item validity and internal consistency 

these questions ranked the lowest with respect to other questions in the 

test. Both questions had an item validity of 0.217. The internal consistency 

for questions nine and 17 were 0.376 and 0.322, respectively. 

In 1iqht of these data, the researcher decided that question six 

vJas probably eliminated due to its very low difficulty level; and 

questions nine and 17 were eliminated due to their low internal consistency 

and item validity. A further scrutiny of these items revealed that they 

were duplications of several other questions in the test. With no further 

data it was assumed that, the omission of these three questions did not 
result in a major change in the test, and this form of the test was regarded 

valid to be used in the study. 

a. Translation and Adaptation of the Test 

The Logical Reasoning T2St was translated and adapted into 

Turkish by the researcher. This translated form was then separated into 

two parts. The first part consisted of questions one through 15, and these 
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were mostly science based questions. The second part which consisted of 
questions 16 through 21 \A/ere language based verbal anologies type of 
questions. 

The first part was given to be read by some staff members in 
Chemistry, Physics and r~athematics departments of Bogazic;:; University. The 

questions were checked for their adequecy in terms of technical terminology, 

and the ease with which these questions could be comprehended by the 
students. 

Language based questions of the first part ~ight through ten) 

and questions 16 through 21 of the second part were read and edited by a 

professional translater and a staff member in the English language 

department of Marmara University. 

The test was rewritten in Turkish considering the corrections 

and suggestions proposed by the readers. The new form was then administered 

to three seventh grade and two sixth grade students individually. The 

students were asked to read the test questions and think aloud while 

answering. The test was observed to be easily understand by all five 
students in terms of its language. In questions 16 through 21 the students 

had some d i ffi culty answeri ng. Thi s may be due to the fact that certa i n 

different \A/ords in English had ony one meaning in Turkish, and some ~"ords 

which couldn't be directly translated into Turkish had to be adapted. 

Because of these difficulties in translation, the correct answers were hand 

to discriminate. Therefore the content of questions 16 through 21 were 

modified, but still kept as verbal anologies, like in the original form. 

Another difficulty was related to the format of the test. For 

questions one through 15, alternative choices varied between two to 

six. To be consistent, the number of alternatives was decided to be fact 

for each item. A more confusinq item structure was observed in questions 

16 through 21. This time each question was composed of several parts. 

Number of parts varied between tlt/O and three, with no apparent regu1 arity. 

For each part four alternatives were given to choose the answer from. 

Thus the questions with two narts of four choices had two correct answers 

and the questions with three parts of four choices had three correct 

answers. To nrevent confusion, the format of these questions were also 

arrangedsuch that each question had four choices and one correct answer. 
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The modified form of the test "las checked by a staff member in 
the Education Department of Bogazit;i University, and further changes were 
made. Questions 16 through 21 were readministered to the same five middle 
school students because the students were in frequent contact with the 

researcher. This time the revised questions were found to be easily understooc 
in terms of language. Applying a different form of the questions to the 

same students may result in a carryover effect, therefore biasing the 
results. So to check this, a comparison of the translated and the modified 
forms was carried out on a different sample of 29 students. Results 

shm'led that the mean item difficulty of questions 16 through 21 had 
improved from 0.06 in the translated form to 0.22 in the modified form 
(Appendix IV). 

A general comparison of the two forms was made in terms of their 
splithalf reliability and Kuder Richardson relicbility, using Kuder 
Richardson formula 21. 

Split nalf reliability coefficients of the two forms were found 

to be similar, with a reliabilitycoefficient of 0.82 in the modified form 
and 0.86 in the translated form. The Kuder Richardson Rel iabil ity coefficient! 
found using formula 21, was 0.66 for the modified form and 0.59 for the 

translated form. When compared with the translated form of the test, the 
modified form was found to be more appropriate for the purposes of this 

study. It had a higher reliability coefficient obtained by Kuder Richardson 

formula 21; and the mean difficulty index for questions 16 through 21 

was increased considerably. 

b. The Rel iabil ity and the Val idity of the r'lodified Form of the Logical 

Reasonlng Test 

The data collected to test the reliability and the validity of 

the modified form of the reasoning test were obtained from students in 

SiSli Terakki Lisesi and Yeni Levent Lisesi. 

Kuder Richardson Reliability: The Kuder Richardson reliability 

coefficient for the modified form of the test was calculated on all 

students who took the test. The obtained alpha coefficient was found 0.70. 

Internal Consistency: The internal consistency of each particular 

item was assessed by biserial correlation coefficients between each item 

and the total score obtained from the modified form of the Logical Reasoninq 
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Test. 

The biserial correlation coefficients and the percent responding 
correctly for each question on the modified form was compared with those 

of the original form of the test in English. 

For further comparison between the modified and the origanal 

English form of the test, the item validity indexes where calculated for 
both forms. The reason for this further comparison was that the data 

showing the biserial correlation coefficient and the percent responding 

correctly taken from the original form (Burney, 1974) were seen to be 
questionable. 

Table II shows the biserial correlation coefficients, the percent 

responding correctly and the item validity index calculated for each item 

of the modified and original forms of the test. 
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TABLE II 

BISERIAL CORRELATION COEFFICIENTS, PERCENT RESPONDING CORRECTLY AND 
THE ITEM VALIDITY INDEX FOR QUESTIONS OF THE MODIFIED AND ORIGINAL ENGLISH 
FORM OF THE TEST 

MODIFIED TURKISH FORM 
iBiserial 
iCorrelation 

!Ouestions 'Coefficient , ' 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

0.40 

0.40 

0.66 
0.38 

0.43 

0.82 

0.37 

0.33 

0.48 

0.65 

0.64 

0.49 

0.75 

0.32 

0.84 

0.43 

0.43 

0.70 

0.47 

0.40 

0.49 

0.59 

0.61 
0.59 

0.41 

0.86 

0.44 

0.53 

0.51 

0.71 

0.33 

0.47 

0.54 

0.63 

0.66 

0.19 

0.31 

0.39 

0.26 

0.2,3 

0.31 

0.32 

O. 19 

0.21 

0.29 

0.18 

0.17 

0.24 

0.30 

0.30 

0.25 

0.35 

0.16 

0.40 

O. 17 

0.20 

0.34 

0.21 

0.17 

0.23 

ORIGINAL ENGLISH FORM 
Biserial Percent Item 
Correlation Responding Validity 
Coefficient Correctly Index 

0.57 

0.81 
0.54 

0.80 

0.56 

0.74 

0.78 

0.92 

0.92 

0.54 

0.71 

0.71 

0.39 

0.64 

0.91 

0.54 

0.52 

0.43 

0.57 

0.71 

0.63 

0.74 0.25 

0.85 
0.76 

0.72 

0.95 

0.78 

0.86 

0.92 

0.39 

0.51 

0.56 

0.95 

0.91 

0.59 

0.49 

0.28 

0.56 

0.60 

0.60 

0.65 

0.80 

0.29 
0.23 

0.36 

0.12 

0.31 

0.27 

0.25 

0.45 

0.13 

0.18 

0.16 

0.11 

0.32 

0.23 

0.24 

0.26 

0.21 

0.28 

0.34 

0.25 

The biserial correlation coefficients given in Table II were 

all significant at 0.001 level. These biserial correlation coefficients 

ranged from 0.32 to 0.84 in the Turkish modified form and from 0.39 to 

0.92 ln the original form. It can be easily seen that the coefficients 

obtained from the modified form are generally lower than in the original 

English form of the test. 
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The percent of students responding correctly to the questions in 
the modified form ranged from 0.19 to 0.86 with a median of 0.51. In the 
original English form of the test, the range of percent responding 
correctly was between 0.28 and 0.95 with a median of 0.72. 

Both the range and the median percent responding correctly were 
higher in the original form. This may be due to diffe~ent age range of 
the students who took the original English form and the modified Turkish 
form. Age of students on the original English form ranged from 14 years to 

19 years 5 months with a mean of 16 years 9 months, where as the range of 

the Turkish students answering the modified form varied between 12 years 
6 months and 15 years 3 months. The mean age was 13 years and 2 months. 

It can be seen from Table II that; the modified and the original 
forms of the test were most similar to each other in terms of their item 

validity indices. The item validity indices of the modified form ranged 

betvleen 0.16 and 0.40 with a median of 0.21. For the original Engl ish form 
these indices varied between 0.11 and 0.45 with a median of 0.25. 

Despite the lower correlation coefficients of the modified form 
when compared with the original form, these data were considered 

satisfactory. Thus the modified Turkish form i'laS used in this research. 

c. Administration of the Logical Reasoning Test 

The test was administered during the regular guidance-counselinq 

hours of the two schools. In Sisli Terakki Lisesi, the test was administered 
by the counseler of the school. In Yen; Levent Lisesi, it was administered 

by the researcher in both classes. The guidance teacher and the school 

counseler were also present in both classes during the administration of 

the test. 

d. Duration of the Test 

The original form of the test which consisted of 24 items had a 

fifty minutes duration. This was used as a criterion in deciding for the 

duration of the test with 21 items. Approximately two minutes time was 

given to each item in the original test. Therefore the duration for the 21 

item test was determined to be fourty four minutes. This is five minutes 
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shorter than the time given in the original form. \~hen the amount of tirr€ 
necessary for an additional three items is subtracted the duration of the 

test resulted to be 44 minutes, which was later rounded up to 45 minutes. 

e. Scoring of the Test 

Each correct answer in the test was assaigned a score of one, as 
indicated by the test constructor (Burney, 1974). The modified form of the 
test used in the study had 2l-items. By assaigning one point for each correct 

answer, the total score of the test ranged from a maximum of 21 points to 
a minimum of zero. 

Two sources were available in classifying the students in formal, 

transitional and concrete categories (1) the original English form with 
24-items (Burney, 1974), and (2) the English form of the test with 

2l-items (Sund, 1976). The cutting points and class intervals in the 

tl,'IO forms did not match exactly because of unequal number of items in three 

forms. To check for the agreement between the two forms, the intervals 

given in the 24-item test were adjusted to the 2l-item test by proportioning. 

Thus a third source of classification was obtained. 

Table III shows the class inetrvals obtained (1) from the 

24-item English form of the test, (2) an adaptation of the 24-item test to 

21-itern test, and (3) the 21-item English form of the test, in classifying 
the students into formal, transitional and concrete categories. 

TABLE II I 

SCORE INTERVALS OBTAINED (1) FROM THE 24-ITEM TEST, (2) BY THE ADAPTATION 
OF 24-ITEM TEST TO 2l-ITEr1 TEST, AND (3) FRor~ THE 2l-ITEM TEST 

i-----~----~~---·----·---·-·--·---·- -- .. -_. 

j Operational Levell ' 
Type of Score Formal 

Score Intervals 
Transitional j Concrete 

- ..... , ..... . 

I 
24-Item Test 24-17 16-11 10-0 

•• _ " ___ '''_' •• ~m ___ ,_~_.~. __ ~_~~~ __ r' ___ ,_'''_ ._--_.-.... _ ..... , 

II i 

Adaptation From I 
24- ItelT6 to 21- Items 21-15 _ ... 2~-=LO_._ .. ____ J _ .. _ .. ~~~ ____ ._._ .. : 

---.-.• --.'--.-.-.-'--.---.~-.------- ----
, I II 

2l-Item Test ! 21-14 13-8 7-0 
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On Table III it is seen that in the ori0inal English form of the 
test (1) scores betvJeen 24 and 17 placed the student in formal operations, 
(2) scores between 16 and 11 placed the student in transitional stage, 
and (3) scores between zero and 10 placed them in concrete operations. For 
this classification, performance on Piaqetion type tasks was used as 
criterion. The class intervals resulting from the adaptation of the 

24-item test to 2l-items by proportioning classifies the student as (1) 

formal operational if he scored between 14 and 21, (2) transitional if he 
scored between eight and 13 and (3) concrete if he scored between seven 
and zero. 

These are not in agreement with the class intervals outlined in 
the 2l-item English form of the test, (Sund, 1976, 173) where the student 

is classified as (1) formal operational, if he scored between 14 and 21, 

(2) transitional, if he scored between eight and 13. and (3) concrete, if 
he scored between seven and zero. 

Because the test used in the study had 2l-iter.ls,rows II and III 
of Table III were considered in deciding for the score intervals to be 
used in classifying the students into formal and nonformal (transitional 
and concrete) levels. But the classification standards identified by the 

adaptation of the 24-item test to 2l-item test were not in agreement with 
those given in the 2l-item test, and no further data were available to 

support one classification over the other. Therefore in order to choose 

the score intervals for classification of students, into formal or 

nonformal categories, the biserial correlation coefficients between 

science achievement and logical reasoning test scores were taken as 

criteria in deciding the cutting points. 

Table III shows that the cutting point between formal and nonfonltal 

(transitional and concrete) categories is 15 in the adaptation of 24-items 

to 21-items. and 14 in the 21-item test. A range of four scores around 
14 and 15 were tested in determining this cutting point. The tested 

scores were 13. 14. 15 and 16, and the score which gave the highest 

biserial correlation coefficient between science achievement and logical 

reasoning was then chosen to be used in classifying the students into 

formal and nonformal categories. (is can be seen in the table VI, in the 
Results and Discussion Section) The score of 15 gave the highest biserial 

correlation and it was chosen as the cutting point between formal and 

nonformal categories. 
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For the second type of classification that is, concrete versus 
non-concrete categories, the same procedure was used. A score which gave 
a high biserial coefficient betltleen science achievement and logical 

reasoning was chosen as the cutting point. In table III it can be seen 

that the highest score a concrete operational student can qet (that is 

the cutting point between concrete and nonconcrete categories) is 9 in 
the adoptation of 24-items to 2l-items, and in the 2l-item test. Therefore 

in determining the cutting point between concrete and non-concrete 

categories, four scores ranging between 7 and 10 were tested. Table VI 

in Results and Discussion section shows that the highest biserial 
correlation between science achievement and logical reasoning was obtained 

when the score 9 was used as the cutting point between concrete and 
nonconcrete categories. 

These results gave direction to the researcher in classifying the 

students as (1) formal operational if he scores between 21 and 15, (2) 
transitional if he scores between 14 and 10, and (3) concrete operational 

if he scores between nine and zero. 

The resultant criterian scores used in this classification were 

seen to be in agreement with the score intervals obtained by an adartation 

of the classification standards of the 24-item test to the 2l-item test. 

Analysis of data obtained were partly based on such a system of 

classification 
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V. RESULTS AND DISCUSSION 

The results presented in this section are based on 1983-84 

academic year, first term science grades and the Logical Reasoning Test 
scores obtained from the modified form of the test. 

The data were analyzed considering (1) the students in Sisli 
Terakki Lisesi, (2) the students in Yeni Levent Lisesi, and (3) the 
students from both schools, combined. 

Descriptive data on table IV shows the means and the standard 
deviations of the Logical Reasoning Test scores and the first term science 
grades of students in (1) SiSli Terakki Lisesi, (2) Yeni Levent Lisesi, 
and (3) both schools, combined. The t-values were calculated to test the 

differences bet\veen the tivO schools in terms of the Logical ReasoninC] Test 
scores and the science grades. 

TABLE IV 

THE MEANS, THE STANDARD DEVIATIONS AND THE t-VALUES OF THE LOGICAL 
REASONING TEST SCORES AND THE FIRST TERM SCIENCE GRADES FOR StSLi TERAKKt 
LISES! AND YENt LEVENT LtSESt STUDENTS, SEPARATELY AND COMBINED 

---_ .. -. __ .-_. -_ ... -_."-._-,-_ .. _. -- .. -

,-so:~~~--~;_;~~~;--- 12C]i~alReasoning Test Scores i First Term Science Grades 
i Type of Group Mean Standard Deviation '. Mean :-Stan-dardOeviation 

_L _ .. L __ . ______ • - __ _ •• __ .·_" __ ,·r· ___ ,<,~~ __ ._c_, __ ,". _ •..•. ·.'~r """~"-'._"" - -. ____ , ___ "+_._" 

ISiS1i ~erakki Lises~ 11.12 
N=25 

B 
Yeni Levent Lisesi 

N=45 
9.74 

3.83 

3.65 

,Combined Group 
N::70 

10.23 3.75 

(AdS) 
t Values 1.62 (n.s) 

4.60 1. 19 

5.38 1.65 

5.05 1.49 

2.12 (n.s) 

The Logical Reasoning Test mean scores were 11.12 and 9.74 for 

SiSli Terakki Lisesi and Yeni Levent Lisesi, respectively. Test of 

significance showed that the two schools did not differ from each other 
in their logical reasoning performance. The mean for the combined group 

was 10.23. 
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Similar results were obtained when t\'lO schools were compared in 
terms of their first term science grades. The first term science grade mean 
was 4.60 for Sisli Terakki Lisesi and 5.38 for Yeni Levent Lisesi, which 
were not significantly different from each other either. The mean for the 
first term science grades in the combined group was 5.05. 

In assessing the relationship between the Logical Reasoning Test 

and science achievement two correlational analvses were used in three 
comparisons. The Pearson product moment correlations between the Logical 

Reasoning Test score and the first term science grades were calculated for 
three groups. Biserial product correlations were calculated after students 
were classified as formal and nonformal as \'lell as concrete and 
nonconcrete. 

The product moment correlation coefficients between the Logical 

Reasoning Test scores and first term science grades for the combined 
group was 0.79 at the 0.001 level of significience. The degree of 

relationship between logical reasoning and science achievement of the two 

schools were 0.66 for Sisli Terakki Lisesi and 0.86 for Yeni Levent Lisesi. 
Table V shows the product moment correlation coefficients between 

science achievement and the logical reasoning test scores. 

TABLE V 

THE PEARSON PRODUCT r·10MENT CORRELATI ON COEFFI CI ENTS BEnJEEN THE LOGI CAL 
REASONING TEST SCORES AND SCIENCE ACHIEVEMENT FOR SiSLt TERAKKt LtSESt 
AND YENt LEVENT LtSESt SEPARATELY, AND COMBINED 

. Statistical Datal 

-- -------------.- -.--.--- --- --r---------- -- --

Product r,1omen t 
Correlation 

Leve 1 of 
Type of Group : --.... ---- ---.------ ----------------r .-------~---.----.. -- ._"---

___ ~i.gn i f.i<:ance __ 

Sisli Terakki Lisesi : 
--, .. _------_._---- -- - - --- _.-

Yeni Levent Lisesi 

Combined Group L 

0.66 

0.86 

0.79 

- . 

0.001 

0.001 

0.001 

A correlation coefficient of 0.79 for the combined group implies 

that 62.4 percent of variance in science achievement can be explained by 

the logical reasoning test scores of the students. 

The correlation coefficient between science achievement and 

logical reasoning abilities is higher for Yeni Levent Lisesi than for 

SiSli Terakki Lisesi. Logical Reasoning ability accounts for 43.56 

percent and 73.96 percent of variance in science achievement in Sisli 
Terakki Lisesi 0nd Yen; Levent Lisesi, respectively. The lower correlation 
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for Sisl; Terakki Lisesi may be due to a standard deviation of 1.19 in 
science achievement. This is a s~11ler variance than that is found in 
Yeni Levent Lisesi. 

The second technique used in determining the degree of relationship 
between science achievement and logical reasoning level was the biserial 
correlation coefficient method in which the students were classified 

as (1) concrete or nonconcrete and (2) formal or nonformal. This correlation 
technique was used mainly, to determine the appropriate score intervals to 

be used, in placing the students into concrete, transitional and formal 
categories. 

In classifying the students as concrete or non-concrete scores of 
seven, eight, nine and 10 were tested as cutting points. As explained in 

the scoring of the test section the reason for choosing a ranqe of four 

scores was to see that the score identified as the cutting point for 
concrete operations gave the maximum correlation coefficient between 

science achievement and logical reasoning ability level. 

In classifying the students as formal or nonformal, scores of 
13, 14, 15 and 16 were tested as cutting points. Similarly a ran1e of 

four scores were also used in order to see that the score, identified 
as the cutting point for formal operations gave the maximum correlation 

coefficient between science achievement and logical reasoning ability level. 

TABLE VI 
BISERIAL CORRELATION COEFFICIENTS 
(1) WHEN SCORES SEVEN, EIGHT, NINE AND 10 ARE USED AS CUTTING POINT BETWEEN 
CONCRETE OR NON CONCRETE CATEGORIES, (2) WHEN SCORES 13, 14. 15 AND 16 ARE 
USED AS CUTTING POINTS BETWEEN FORMAL AND NON-FORMAL CATEGORIES 

Classification 
Categories 

Concrete/ 
Non-Concrete 

Formal/ 
Non-Formal 

Scores 
Used 

7 

8 

9 

10 
". ---.-~.--~-- ••• ""P 

13 

14 

15 

16 

Biserial 
Correlation 
Coefficient 

0.39 

0.34 

0.44 

0.40 
_ ... --. __ ._._----... 

0.18 

0.62 

0.83 

0.69 
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Table VI shows that when students were classified as concrete or nonconcrete 
a biserial correlation coefficient of 0.39 was obtained by using 7 as the 

cutting point. Correlation coefficients of 0.33, 0.44 and 0.40 were 

obtained when scores of eight, nine and 10 were used as cutting points, 
respectively. 

When students were classified as formal or nonformal, biserial 
correlation coefficients of 0.18,0.62,0.83 and 0.69 were obtained by 

using scores of 13. 14, 15 and 16 as cutting points. 

The score of nine was seen to have the hiqhest biserial correlation 

coefficient between science achievement and logical reasoning ability level, 

when students were classified as concrete or nonconcrete. The score of 

15 used as a cutting point resulted in the highest biserial correlation 

coefficient between science achievement and logical reasoning ability 
level when students were classified as formal or nonformal. 

Thus the best tested cutting points were decided to be nine and 

fifteen in the classification of students into concrete and formal categories. 

Accordingly then, the student with a score of nine or below was classified 

as concrete; and a student with a score or fifteen or above was classified 

as formal. The scores fallinq in between, that is a score interval of 

eight through fourteen, was identified as representing the -transitional 
category. This ;s also consistent ",lith the adaotation of the 

classification standards of the 24-item test to 2l-item test discussed 

earl ier. 

The number of students fall ing in each category "JilS determined 

by using the score intervals identified above, and their percentages were 

calculated. Table VIr shows the percentage of students at formal, 

transitional and concrete levels, for $i)li Terakki Lisesi and Yeni Levent 

Lisesi, separately and combined. 

'. 
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TABLE VII 

PERCENTAGE OF STUDENTS OPERATING IN FORr~AL OR NON-FOR~~AL (TRANSITIONAL 
AND CONCRETE) LEVELS IN $i$Li TERAKKi LiSESi. YENt LEVENT LtSESt. 
SEPARATELY AND COMBINED 

Table VII shows that the percentage of students operating at the formal 
level is eight in Si~li Terakki Lisesi, seven in Yeni Levent Lisesi and 

and seven in the combined group. This means that a very 
(less than ten percent) of the seventh graders operate 
of thinking. 

sma 11 porti on 

at formal 1 eve 1 

Examining the transitional category, the table indicates that, 64 
percent of students in Sisli Terakki Lisesi, 47 percent in Yeni Levent 

Lisesi, and 53 percent in the combined group operate at this level. Thus 

the majority of the seventh graders fall between the formal and the 
concrete levels of logical operations. What proportion of this group 

however, comes close to the formal operations level cannot be told from 
these data. 

Percentage of students operating at the concrete level is 47 for 
Yeni Levent Lisesi, and 28 for SiSl; Terakk i Lisesi, \vi th 40 percent in 

the combined group. 

These findings indicate that the maj ority of the seventh grade 

students in the sample function at the transitional level of operations. 

When the transitional and the concrete categories are combined as nonformal 

operational, it is seen that 92 percent of students in SiSli Terakki 

Lisesi, 94 percent in Yeni Levent Lisesi and 93 percent in the combined 
group fall into this category. 

To summarize the findings reported so far, it can be stated that 

when both variables (grades and level of reasoning) are treated as 

continuos, different information is obtained than when one variable (level 

of reasoning) is treated as dichotomous. The correlation coefficients found 

by us i ng the Pearson product moment techni que was cons i dered 
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in determining the relationship between science achievement and level of 
reasoninq ability. 

The Pearson product moment corr~lation reflecting such a 
relationship was 0.79. This indicates that 62.41 percent of variance in 

science achievement can be exrlained by the logical reasoning ability 
level of our students. 

When the level of reasoning is treated as a dichotomous variable 
the students are classified into formal/nonformal or concrete/nonconcrete 
c1asses according to their reasonin0 scores. In classifying the students 

as formal/nonformal, the biserial correlation coefficient come to 0.83 
where as the use of concrete/nonconcrete classification resulted in a 

coefficient of 0.44. The apoarent difference between the two biserial 
correlation coefficients obtained from two kinds of classifications may be 

indicating something about the validity of the classification used. Based 
on this, it can be s~eculated that the higher correlation coefficient 

. indicates better validity. Therefore the formal/nonformal classification 
is more valid than the concrete/nonconcrete classification. 

These coefficients found through the biserial correlation 

technique were used mainly in determining the optimum cutting points 

between formal/nonformal and concrete/nonconcrete operations. 
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SUMMARY AND CONCLUSIONS 

The aim of the study was to look for a relationship between 
science achievement and the logical reasoning abilities of seventh grade 

students. The study was carried at in two lycees, Sisli Terakki Lisesi 

and Yeni LEvent Lisesi in Istanbul, during the academic year of 1983-84. 
One seventh grade section from Sisli Terakki Lisesi (N25) and two seventh 
grade sections (N 45) from Yeni Levent Lisesi participated in the study. 

Lo~ical Reasoning abilities of the students were assessed by the 

Logical Reasoning Test (Burney, 1974). This was a paper and pencil test 
based on the Pragetion Cognitive Development Theory. The test was 

translated and adapted into Turkish by the researcher. It consisted of 

science based and language based (syllogrsms and verbal anologies) 
questions. The science based questions were read by the staff members in 

Physics, Chemistry and Mathematics departments of BogaziCi University~ and 
the language based questins were read by staff members in English language 

Department of Marmara University, Education Department of Bogazici University, 

and a professional translator. The readers checked the questions in terms 

of their language and the ease with which they could be comprehended. In 

light of the recommendations made by the readers and a pilotinn of the 

test on five middle school students, certain modifications were found 

necessary, especially on the second part of the test (questions 16 through 
21). Those questions \;Jere modified in order to increase the clarity and 

ease of comprehension. Thus a modified form of the test was obtained. 
Later the translated and the modified forms were administered to one 

seventh grade section (section 70) in Yeni Levent Lisesi. In this class 

14 students took the translated form, and 15 students took the modified 
form. A comparison of the results obtained from the two forms showed 

that the second part of the modified form of the test was improved 

significantly. In comparing the reliability of the tvJO forms calculated 

using the Kuder Richardson formula 21, reliability coefficient of 0.66 

and 0.59 were obtained for the modified and thE translated forms 

respectively. These results gave support for using the modified form of 

the test in this research. 
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The logical reasoning ability level of 45 seventh graders in 
Yeni Levent Lisesi, and 25 seventh graders in SiSli Terakki Lisesi was 
measured using the modified Turkish form of the Loaical Reasoning Test 
(Burney, 1974). 

Science achievement of these students was assessed by their first 
term science grade point averages in the academic year of 1983-84. 

The data obtained were analyzed using the biserial correlation and 

the Pearson product moment correlation techniques. In the biserial technique, 
where the level of reasoning was treated as dichotomous, as the students 

were classified into formal/nonformal categories, the correlation coefficient 

obtained was 0.83, where as it was 0.44 when the students were classified 
into concrete/nonconcrete categories. The main purpose in finding the 

biseriol correlation coefficients was to determine the optimum cutting 
points between formal/nonforma1 and concrete/nonconcrete operations. 

Using the obtained cutting points then the students were classified 

into formal, transitional and concrete categories. The Pearson product 
moment correlation coeffient between science achievement and logical 

reasoning level, where both of the variables were treated as contirrious, was 
found to be 0.79. This result was considered in interpreting the 

relationship between science achievement and logical reasoning ability 

level. This coefficient indicated that 62.41_ percent of variation in 

science achievement could be explained by the logical reasoning ability 

level. In a similar study by Le Main (1982)which attempted to find a 

relationship between level of cognitive development and a standardized 

achievement test on language and science, 48 percent of variation in 

science achievement was explained by the students' cognitive level. Al 

Manroe (1982) and Smith (1980) in their studies also showed the existance 

of a positive correlation between science achievement and cognitive 

development as measured by the logical Reasoning Test (Burney, 1974). 

The differences in the logical reasoning ability of the students 

seem to reflect differences in their science achievement. Studies by 

Lutes (1979), Viravadhaya {198l) and Margaret (1983) showed that when 

science achievement of concrete and formal reasoners were compared, the 
formal operational group scored significantly higher than the concrete 

operational group. Students differing in logical reasoning ability also 

differ in terms of the kind of information they can assimilate. A student 

can assimilate any new information only if this new information can be 
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related to the existing structures (Mayer, 1977, 173). For example before 
a baby starts to1king he first listens and incorporates what is talked 
ar,~ound him, so that the words become familiar. A similar biological 

example is the indigestion of food. Before the body can assimilate solid 
food, it takes milk and baby food, so that the digestive system changes 
and gets ready to assimilate the solid food. Therefore information that 

is completely different from the existing structures will not be understood 

and coded, because it cannot be related to the existing knowledge. So 

i~ is possible to say that a nonforma1 operational learner, based on 
Piagetion classification, of cognitive level, will not be able to 

assimilate information based on formal concepts. This appears to be the 

case for 93 percent of students in this study who could not be placed 

within the formal category of operations based on their logical reasoning 
test scores. 

The data obtained from the logical reasoning test scores of the 
students in this study showed that on teh developmental level of logical 

reasoning from nonformal to formal, 40 percent were concrete operational 

and 53 percent were in transition from concrete to formal operations. 

In a studv by Renner and Stafford (1971) which attempted to identify the 
operational level of students in grades seven through 12, parallel results 

were obtained. Ninety percent of the total sample was founa to be 

operating at the nonformal operational level. Similarly in a study by 

Smith (1980) on 722 highschool students 88 oercent of the students were 

placed in the nonformal operational level, based on the Logical Reasoning 

Test (Burney, 1974). The percentage of concrete operational students ~vas 

49; and 29 percent were operating at the transitional level. These 

results are consistent with the findings of the present study, and 

indicate that the majority of the young secondary school students are 

operating at the nonformal level. However since the findings of the 

present study are limited to the sevent grade of the secondary school, 

the percentage operating at the nonformal operational level was higher 

than the percentage of nonforma1 students in the other two studies. Where 

the samples covered seventh through 12th grades. The fact that these 

seventh grade students are not in the formal operations period indicates 

that any information based on formal concepts are not likely to be 
easily assimilated and accomodated to their existing structures. 
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Although only seven percent of the seventh graders in our study 
were assessed to be formal operational, a scrutiny of the textbook used 
in science showed that most of the topics and concepts covered in the 

seventh grade require the use of formal operations. In fact, however as 

found in this study the students do not possess the operations of the 

formal period. This reflects a major inconsistency between the operational 
level of the seventh graders and the science course expectations. The 

science curriculum content does not match the reasoning level of those 
students. 

The results of this study show that the logical reasoning ability 
level of the seventh grade students, as far as the schools sampled in 

this study are concerned, is below the level reqUired for the seventh 

grade science curriculum. This is an important fact to consider is 

teaching the seventh grade science topics. 

Although Praget has not consturcted a theory of teaching his 
theory on cognitive development has certain implications for educ&tion. 

Praget proposes four factors that influence cognitive development: 

physical motivation, experience, social transmission and equilibration. 

Physical motivation, refers to genetic influences on development. 

Experience resul ts from the interaction of the learner with objects in 

his environment and the environment itself. Social transmission is the 

interaction of the learner with other people. Acquisition of knowledge 

from another person occurs through social transmission. Equilibration 

integrates all these factors. Cognitive development takes place by 

changing the learner's cognitive structures through the processes of 

equilibration and ~~seqyjlibration. The equilibrium of the learner is 

disturbed and reestablished through interaction with the objects and 

people in his environment. Therefore, in moving towards the more complex 

stages of development, greater opportunity of interaction with people 

and objects has a positive effect on cognitive development. In providing 

this interaction the physical and cognitive maturity of the learner must 

also be considered. It is essential to establish an optimal dicrepancy 

between environmental in~uts and existing cognitive structures. Therefore 

the suggestion of ~atching the cognitive level of the student with the 

level of instruction implies the identification of the optimal range of 

discrepancy betvleen the new input and the established structure. 
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In the present study most of the students were found to be in 
transition from concrete to formal operations. Therefore, courses which 
are based on formal concepts will not be assimilated because they do not 
fit the existing structure. On the other hand, concrete concepts will fit 
exactly to the existing structures. This will not cause«<disequil ibrium 
which could lead to further cognitive development when equilibrated. For 
students who are in transition from concrete to formal operations, it is 

better to start with the presentation of concrete concepts in the science 
textbook, and progressively move on to formal concepts. That is, the 
learner should first operate on objects, and by internalizing his actions, 
build up operations necessary for formal concepts. In encountering a new 

notion the learner must have physical or interactive experience, because 

in learning something new, basic coqnitive structures must build. 

Social interaction, as well as interaction with objects, is 

important in faciliating development. Through social interaction, the 
student will learn different frames of reference which will lead to 
conflict, thus disequilibration. This will result in equilibration and 

further cognitive development. 

In short the fact that most of the sampled seventh graders in 

this study are transitional betlveen concrete and formal operations and 

that the seventh grade science textbook covers mainly formal concepts 
presents educational limitations. To overcome such limitations, the seventh 

grade science students must be prepared for formal operations and thus 
their transition to formal operations must be faciliated. This can be done 

by (1) providing social and physical interaction with the enviroment and, 
(2) teaching formal concepts on concrete level. Here instead of relying 

on formulas and abstractions, instruction is based on experimentation 

and labotory work. 

In preparing the concrete operatinal or transitional student 

toward formal operations or faciliating this transition to formal operations, 

importance of experience and discovery learning is recommended. In Teaching 

Science in the Second School (Renner and Stafford, 1972,281) and the 

Development of Cognitive Processes (Hamilton and Vernon, 1976, 374) the 

autors consider experience on cognitive materials to be effective in 

faciliating transition to formal operations. Similarly in Teaching Science 

by Inquiry in the Secondary School. (Sund, Throwbridge, 1973, 55) use of 
experiments and hypothesis formation were stated as powerful methods in 
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preparin~ the student for formal operations. In Origins of Intellect, 

Phillips (1969, 120) proposed the inquiry method in preparing the concrete 

learner to formal operations. This method stresses the role of discovery 
made by the students with minimal help from the teacher. 

This paper does not propose a specific instructional method in 
preparing the concrete operational student to formal operations. What it 
proposes is that both the teachers and the curriculum designers be aware 

of and informed about the level of logical reasoning abilities of their 
students. If in fact approximately 64 percent of variation in science 

achievement can be attributed to the students level of logical reasoning 

ability as demonstrated by this study, information or the logical 
reasoning abilities is of great importance for learning, enjoyin9 and 

achieving in the science subjects. To faciliate success, it is essential 
to gear both the content and the method of insturction to the operational 

level of the majority of the students. 
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LIMITATIONS OF THE STUDY 

The sarrple of this study was dl~avm from tvlO schools in Istanbul. 
Therefore the generalizability of the results is very low. The number of 
schools which particioated in the study was limited to two, due to time 
shortage, and l~ck of guidance and counseling services in most schools. 
The extent to which these schools represent seventh graders in Turkey 
or even in Istanbul is ,not known definitely. 

A second major limitation of the study is that the logical reasonin~ 

test used in this study was not standardized. No data concerning the 
standardization of the original form of the logical reasoning test used 

in the study were available. The English form used here had 21 items 
instead of 24 items as in the first original test. This might have 

resulted in deviations from the original test form. In translating the 
2l-item test into Turkish, major changes were made on the form and a 

modified test was obtained. The reason for these changes were in order to 
provide greater similarity between the Turkish form and the original 

English form. The limited data at hand, indicated that the modified form 
used in this study measured somethin~ close to the original form of the 
tes t. 

In comparing the biserial correlation coefficients (internal 
consistency) calculated for each question of the modified form of the 

test, used in this study with those of the original Engl ish for, it VJas 

seen that the correlation coefficients obtained from the modified form 

were somewhat lower than those of the original form. 

Similarly both the range and the median for percent of students 

responding correctly were higher in the original form than in the 

modified Turkish form. Although this can be explained by the foot that 
the age mean (16 years 9 months) of students who took the original 

English form was higher than the age mean (13 years 2 months) of those 

who took the modified Turkish form, it may still be regarded as a 

limitation of the test. Perhaps this test is more appropriate for older 

students than those included in the present samole. 
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APPENDIX A 

ORIGINAL FORM OF THE LOGICAL REASONING TEST IN ENGLISH 

1. In the diagram following the line XYZ represents a viall. A ball is 

thrown at the wall so that it always hits at point Y. Angle 1 equals 
angle 6, anqle 2 equals angle 5 and angle 3 equals angle 4. 

y z 

If a ba 11 bounces from point Y to point B it must have been thrown from: 

(a) A (b) B (c) C (d) D (e) E 

Here is a new diagram similar to the fi rst one. Study it carefully and 

use it to answer questions 2 and 3. 

x y z 

G 

c D 

2. !fa ba 11 is thrown from point B to r)oint Yon the ~'/all, it will bounce 

to: 

(a) A (b) E (c) C (d) F (e) G 

3. I f a ball bounces from point Y on the wall, to point A, it must have 

been th rown from: 

(a) A (b) E (c) C (d) F (e) G 
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4. In the diagram below, a ball is thrown from point A to point Y on the 
wa 11 

x y z 

~ 15' 

A 25" 

B 
C 

The angle the return path of the ball makes with CY is: 
( a) 506 ( b) 75 0 

( c) 65"0 
( d) 40 a ( e) 25 0 

5. A ball is throltJn from somewhere in the section marked "Right Side" in 

the diagram following. The ball hits the wall at point Y and 

bounces to point C. 

x y z 

D 

The size of the angle from YZ, the point from which the ball must be 

thrown is 

(a) 25° 

. Suppose you have a balance scale similar to the one in the diagram 

below. ~tudy the diagram carefully. Juestions 8-14 refer to it. 
Cent('r of Arm 

/ 
1~~CHIJK.1 ..... ~~ 

'""--....... PIvot 

Weights which can be used 

I l~b I~. ~'~'i r CS~I II 
lib n ~ i lslb, , I :5Ib, 

l=-J I~J LJ l __ 
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6. A five pound weight is hung at point D. How can you balance the arm? 
(a) Hang a one pound weight at A. 
(b) Hang a ten pound weight at J. 

(c) Hang a five pound weight at H. 
(d) Hanq a ten pound weight at E. 
(e) Hang a five pound weiqht at K. 
(f) It is impossible. 

7. A five ~ound weight is hung at point E and a ten pound w€ight at point 
C. How can you balance the arm? 

(a) Hang a five pound weight at G and a ten pound weight at J. 

(b) Hang a ten pound weight at H and a one pound weight at K. 

(c) Hang a fifteen pound weight at I and a one pound weight at H. 
(d) Hang a ten pound weight at I and a five pound weight at G. 

(e) It is impossible. 

(f) Hang a five pound weight at I and a ten pound weight at G. 

Questions 8-10 are called syllogisms. Each syllogis~ consists of 

two premises and a conclusion. You are to determine whether each 

conclusion is valid or not. 

8. P 1 : 

P2: 
C : 
(a) 

9. P 1 : 
P2 : 

C : 

( a) 

Example: 

P, ~ No one-year-old babies can walk. 
P2: Paul is a one-year-old baby. 

C : Paul cannot walk 

Th i sis a valid conclusion. 

Not all R's are Tis 

All Tis are Mis 

Some R's may not be M's 

True (b) False 

All coal is white 

All white coa 1 produces red smoke when burning 

Therefore when coa'· burns, the smoke is grey 

True (b) False 
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10. o . 
I 1 . When John gets angry at Mary he hits her 
P2: John is not angry at Mary 
C : Therefore John will not hit ~'la ry 
(a) True (b) False 

The diagram following represents two open top containers with 
water in them. There is a length of hose connecting them that will allow 
water to pass from one container to the other. Container B has a larger 
diameter than container A. Use the diaqram to answer Questions 11 and 12. 

Q 0",.0,\ H,,~ht 
W"ter levels Abv",e fable 

. ~-----~CC;=) _____ L __ 
i;-~ • (Th~ Sdme In oolh lont.1l1lcrs) < ... --: -~: 
~o~~..-:t.. :-}i 

, 'j __ CanL.:un!!r A ~ --- C B 

,:,i!1l:' ~ 

L
I(' • '",~ - ont."ner 

__ ~: ~ __ /k'"'-__ 
11. Container ~ ~nd container B are moved down an equal distance. What 

will the water levels in the containers do? 

(a) stay at the original height above the table. 
(b) change so that the level in A is above the original height and 

the level in B is below the original height. 

(c) change so that the level in B is above the originaJ height and 

the level in A is below the original height. 

(d) change so that the levels in A and B are the same distance above 

the oririnal height. 
(e) change so that the levels in A and B are the same distance below 

the original height. 

/ 

12. Container A and container B are moved up an equal distance. What 

call the water levels in the containers do? 

(a) stay at the original height above the table. 
(b) change so that the levels in A and B are the same distance be1m'l 

the original height. 
(c) change so that the level in A is above the original height and 

the level in B is below the original height. 

(d) change so that the levels in A and B are the same distance above 

the original height. 
(e) Change so that the level in B is above the original height ane 

the level in A is below the original height. 
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The appratus fololwing can be used to throw shadows onto a screen. 
The rings pictured can be placed at points D, E, F or any where along 

lines through each of the three points between the light and screen. The 
shadows that are referred to in the questions are the circular shadows 
of the ring only, not the ring stands. The distances of point D, E and F 
from the screen are indicated above and the distances of points D, E and 

F from the light are indicated below the apparatus. Study the diagram 
carefully and use it to answer questions 13-14. 

Q2f 
ABC 

2" 1" 

13. Ring A is placed at paint 0 and when its shadow falls onto the screen 
the size of its shadow is measured. Ring A is removed and ring B is 

placed at D. The size of Bls shadow is measured. The two shadm'ls 
formed: 

(a) wi 11 be of equal size. 

(b) will be of uneq ua 1 size, the shadow of A being laraer than the 
shadm'J of B. 

(c) will be of unequal size, the shadow of B being larger than the 

shadow of A. 

( d) willLbe of unequal size, the shadow of A being smaller than the 

shadow of B. 

14. Ring B is placed at point D and when its shadow falls onto the 

screen the size of its shadow is measured. Ring B is removed and ring 

C is placed at O. The size of CiS shadow on the screen is measured. 

The two shadows formed: 

(a) will be of equal size 
(b) will be of unequal size, the shadow of B being larger than the 

shadow of C. 
(c) will be of unequal size, the shadow of C being larger than the 

shadow of B. 
(d) will be of unequals size, the shadow of B being smaller than the 

shadow of C. 
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The diagram following represents two glasses (a small one and 

a large one) and two jars (a small one and a large one). Use this diagram 
for question 15. 

SnuH 1.1.[ 

\._--~/ 
) 

./ 

15. If it takes six large glasses of water or nine small glasses of water 

to fill the small jar, and it takes eight large glasses of water to 

fill the large jar, then how many small glasses of water does it take 

to fill the large jar? 

(a) 10 (b) 15 (c) 11 (d) 16 (e) 21 

Questions 16-21 are called verbal analogies. Verbal analogies 

consist of two pairs of words, each pair having the same relationship. 

For example, "in ll is to "outll as "Upll is to "do\'Jn Il
• The common relationship 

between in-out and up-down is that they are op~osites. Order of the pair 

of words is also important. Although "peel" is to Ilbanana" as "paint" is 

to "house" is correct, "peel II is to "banana" as "house" is to Ilpaint" is 

incorrect. In the fo1lovJing questions you are to choose two or three 

words that will best complete each analogy. Some questions require tvlO 

answers and some require three . 

Example: 

(a) tire (e) anchor 

(b) motor is to car as (f) deck is to ship 
(c) highway ( g) captain 

(d) map (h) ocean 

In this example the best choices to complete the analogy are 

"highway" and Ilocean" resulting in the analogy: "Highway" ;s to car as 

"ocean" is to ship. In this case "operates on ll is the common relationship; 

a car operates on highway and a ship operates on the ocean. On the anSVJer 

street, the above question would be answered as shown below. 

a b c d e f q h 

( ) ( ) (x) ( ) ( ) ( ) ( ) (x) 

Be careful to mark a 11 the requi red ansv/ers for each question on 

the answer sheet. 
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(a) attempt (e) problem 

16. "task" is to (b) completion as (f) chemical is to "solution ll 
(c) work (g) man 
(d) question (h) answer 

(a) svJitch (e) engine ( 1 ) boat 

17. III ight bulb ll is to (b) wi re as (f) canoe is to (j) engine 

(c) socket (g) motor (k) tractor 

(d) electricity (h) steam (1 ) paddle 

18. (a) walk (e) roll 
(b) toe is to body as Ilhee 111 is to ( f) machine 

(c) knee (g) bicycle 

(d) foot (h) spokes 

19. (a) cow (e) soldier ( i ) bee 

(b) horse is to II flock II as ( f) swarm is to (j) pig 

(c) sheep (g) pack (k) reg i ment 

( d) foot (h) 1 itte r (1) wolf 

20. (a) brain (e) spring ( i ) bedpost 

(b) eye is to IIhead ll as (f) blanket is to (j) ticking 

(c) hat ( g) caster (k) bed 

(d) ear (h) pi 11 ow ( 1 ) summer 

2l. (a) music (e) chair 

(b) house is to IIpianoll as (f) leg is to IItable ll 

(c) bench ( g) eat 

(d) tuner (h) furniture 
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APPENDIX B 

TRANSLATED FOR~1 OF THE LOGICAL REASOIlING TEST 

1. Asagldaki sekilde XYZ dogrusu bir duvarl aostermektedir. Bir top her Y 
noktaslna carpacak sekilde duvara atllmaktadlr. 

Ayn~ renkteki a911ar birbirine e~ittir. 

Eger top Y notkaslndan B'ye qiderse hangi noktadan atllmlstlr? 
(a) A (b)B (c)C (d) 0 (e)E 

Asa~ldaki sekil 1. soruda verilen sekle co~ benzemektedir. 2. ve 
3. sorularl cevaplamak icin bu sekli kullanln. 

2. Eger top B noktaslndan duvardaki Y noktaslna atll1rsa, hangi noktaya 

gidecektir? 

(a) A (b) E (c) C (d) F (e) G 

3. Eger top duvardaki Y noktaslndan, A noktaslna giderse hangi noktadan 

atl1mlstlr? 

(a) A (b)E (c) C (d) F (e) G 

4. Asagldaki sekilde bir top A noktaslndan duvardaki Y noktaslna atllmlS-



5. 
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Top duvara carptlktan sonra donUste izledigi yol, CY dogrusu ile kac 
derecelik bir aCl yapar? 

(a) 50° (b) 75° (c) 65° 

Sir top sekilde "saq taraf" yazl11 klslmdan atl11yor. Y noktaslnda 

duvara carplyor ve C noktaslna gidiyor. Topun atl1dlgl noktaYl Y 
noktaslna birlestiren dogru ile ZY Cizgisi araslnda kalan aCl kac 
derecedir? 
(a) 25 0 

Elinizde asagldaki sekilde gosterilene benzer bir terazi olduqu­
nu dUsUnUn. $ek1i dikkatle inceleyin ve 6-7. sorulara bu sek1i ku11ana­
rak cevap verin. 

6. 0 noktaslna 5 kgl11k bir yUk takl11rsa, teraziyi nasl1 denge1ersiniz? 

(a) Alya 1 kg takarak 

(b) Jl ye 10 kg takarak 

(c) Hlye 5 kg takarak 

(d) Elye 10 kg takarak 

(e) Klye 5 kg takarak 

(f) denge1eyemem 
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7. E noktaslna 5 kg'llk, C noktaslna da 10 kg'llk bir yUk taklllrsa. tera-
ziyi nasll dengelersiniz? 
(a) G'ye 5 kg ve ,J lye 10 kg takarak 
(b) H'ye 10 kg ve K'ye 1 kg takarak 
(c) I 'ya 15 kg ve H'ye 1 kg takarak 
(d) I I ya 10 kg ve G1ye 5 kg takarak 
(e) dengeleyemem 

0'-. 

(f) I 'ya 5 kg ve G1ye 10 kg takarak 

8-10 sorular klyaslama11 soru1ardlr. Herbiri iki ~nerme ve bir 
sonu~tan olusur. Asagldaki sorularda iki ~nermenin bir1esmesinden meydana 
ge1en sonucun doqru olup olmadlglnl bu1unuz. 

tJrnek: 

I. onerme: Bir yaSlndaki hi~bir bebek yUrUyemez. 
II. onerme: Ali bir yaSlnda bir bebektir. 
Sonu~ Ali yUrUyemez. 

Bu dogru bir sonu~tur. 

8. I. onerme: BaZl R' ler T degildir. 
II. onerme: BUtUn T'ler M'dir. 

Sonu~: BaZl R1ler M degi1dir. 

(a) Bu dogru bir sonu~tur. 

(b) Bu yanllS bir sonu~tur. 

9. I. onerme: BUtUn komUrler beyazdlr. 
II.onerme: BUtUn beyaz komUrler yanarken klrmlzl duman ~lkartlr. 

Sonu~ Ba nedenle komUr yandlglnda dumanl gri olur. 

(a) Bu dogru bir sonu~tur. 

(b) Bu yanlls bir sonu~tur. 

10 I .. Ali Ayc:e'ye klZdlglnda ana vurur. . . onerme: ." 
II. onerme: Ali Siindi Ayse'ye klZgln degi1. 

Sonu~ Bu nedenle Ali simdi Ayse'ye vurmcyacak. 

(a) Bu dogru bir sonu~tur. 

(b) Bu yanllS bir sonu~tur. 



• 
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A$agldaki ;;ekil iei su dolu bir kabl gostermektedir. lki kabl 
birbirine bag11yan hortum sayesinde birindeki su digerine geeebilmektedir. 
B kablmn earn A kablnln eaplndan daha bUyUktUr. 11. ve 12. soru1an 
cevap1amak iein bu $ek1i ku11anln. 

". " '!' ~-',' ~ "',' ,.-:- -' I.. , -I ,.,;. , --' '--' l"> I ~~ 

-~ -i' 

11. A ve B kabl bir1ikte esit miktarda a$aglya indirildi. Kaplarln icindeki 

su seviyesi ilk su seviyesine gore ne olacaktlr. 

(a) Her iki kaptaki su seviyesinin de masaya gore yUksek1igi degi$me­
yecektir. 

(b) A'daki su seviyesi daha yukarlda, B'deki su seviyesi daha a$agl­
da olacaktlr. 

(c) 8 1 deki su seviyesi daha yukarlda, A'daki su seviyesi daha a$aglda 
olacaktlr. 

(d) Her iki kaptaki su seviyes i de e;;it miktarda yukarlda olacaktlr. 

(e) Her iki kaptaki su seviyesi de e;;it miktarda a$aglda olacaktlr. 

12. A ve B kabl e$it miktarda yukarlya kaldlrl1dl. Kap1arln icindeki su 

seviyesi ilk su seviyesine gore ne olacaktlr? 
(a) Her iki kaptaki su seviyesinin masaya gore yUksek1igi degi$me-

yecektir. 
(b) Her iki kaptaki su seviyesi de e;;it miktarda asaglda olacaktlr. 

(c) Her iki kaptaki su seviyesi de e;;it miktarda yukarlda olacaktlr. 

(d) A kablnln su seviyesi daha yukarlda, B kablnln su seviyesi daha 

a;;aglda olacaktlr . 
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Asagldaki alet perdede golgeler olusturmak icin kullanlllr. A, B 
ve C halkalarl perde ile lSlk araslndaki herhangi bir noktaya yerlestiri­
lebilir. $ekilde D, E ve F noktalarlnln perdeye olan uzakllklarl Ustte, 

bu naktalarln 19la alan uzakllklarl ise altta gosterilmistir. 13. ve 14. 

saru1ar icin bu sekli ku11anln. (Sorularda sozU edilen golgeler, ha1kala­
rln yuvarlak klslmlarlnln golgeleridir) 

<O~w 
b b,:':' 
A H C 

-:3:"1..-) 2.::m 1c.rn. 

13. A ha1kasl D noktaslna yerlestirildi ve perdedeki golgesinin bUyUklUgU 

olcUldU. Sonra A halkasl kaldlrl1dl ve yeni 0 noktaslna B ha1kasl yer-
1estiri1ip, qo1gesinin bUyUklUgU olcUldU. A ve B'nin golgeleri: 

(a) Aynl bUyUk1Ukte olur. 

(b) A'mn 
(c) B'nin 

(d) A'mn 

golges; 
g01ges; 

golges; 

B'nin golgesinden 
A I mn go 1 ges i nden 

B'nin golgesinden 

bUyUk 01 ur. 
bUyUk 01 ur. 

kUCUk 01 ur. 

14. 0 noktaslna once B halkasl yer1estirild; ve perdedeki golqesinin 
bUyUk1UgU olcUldU. Sonra B halkasl kaldlrlldl ve yine D noktaslna 

C halkasl yerlestirildi ve perdedeki golgesinin bUyUklUgU olCUldU. 

B ve C'nin golgeleri: 
(a) Aynl bUyUklUkte olur. 
(b) B'nin 901ges; C'nin golgesinden daha bUyUk olur. 

(c) Ctnin g01ges; B'nin golgesinden daha bUyUk olur. 

(d) B'nin g01ge5; C'nin golgesinden daha kUcUk alur. 

Asagldaki sekilde iki sise (bir bUyUk, bir kUcUk ) ve iki bardak 

(bir bUyUk, bir kU~Uk) gorUyor5unuz. 15. 50ru icin bu sekli kullanln . 

. hG.'1 i:~ ~ 

{> \" .$ e.. 
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15. KU~Uk siseyi do1durmak i~in 6 bUyUk bardak veya 9 kU~Uk bardak su ge­

rekiyor. Eger bUyUk si$e 8 bUyUk bardak su ile do1uyorsa, yine bUyUk 

siseyi do1durmak i~in ka~ kU~Uk bardak su gerek1idir? 

(a) 10 (b) 12 (c) 15 (d) 16 (e) 11 

16-21. sorulara sozel i1 iskiler adl veril ir. Soze1 il iskiler aym 

iliskiyi i~eren iki sozcUk ~iftinden o1usur. tlrnegin "i~eri" ve "dlsan" 

sozcUkleriy1e "yukan II .• ve lI a$ag1 11 sozcUkleri aras1nda aynl il iski vard1 r. 

II i~eri -dl san II ve lIasag1-yuka nil sozcUk ~ i ftl eri a ras 1 ndak i ortak oze 11 i k, 

birbirinin Zlttl olmalarldlr. Asagldaki sorularda her iliSkiyi en iyi 

bicimde tamam1ayacak i~i veya U~ sozcUk secmeniz gerekiyor. Bazl sorularda 

iki baz11arlnda U~ yanlt vard1r. 

tirnek: 

(a) lastik 

(b) motor ile Ilaraba ll araslndaki il iski 
(c) karayo1u 

( d) harita 

(e) capa 

(f) gUverte ile Ilgemi" araslnda da vardlr. 
(g) kaptan 

(h) deniz 

Bu ornekteki iliSkiyi tamamlamak i~in kullanabilecegimiz en iyi 

sozcUkler, Ilkarayolu ll ve IIdeniz ll dir. Sonuna su iliSkiyi e1de ederiz. 

IIKarayolu l1 ve Ilotomobil il araslnda, IIdenizil ve IIgemiil araslnda olan iliski 

~. vardlr. Bu durumda ortak i1 i~kiyi hareket kavram1 olusturur. 

"OtomobiP "karayoluilnda, Ilgemi" denizllde hareket eder. Yukardaki soru, 

cevap kag1dlnda, asagldaki gosterildigi gibi yanltlanmal,d1r. 

a 

( ) 

b 

( ) 

1 6 ," go re v II i1 e 

c 

(x) 

(a) 

(b) 

(c) 

( d) 

(e) 

(f) 
(g) 

(h) 

d 

( ) 

girisim 

tamam1ama 

~all$ma 

soru 

prob 1em 

co zelt ; 

ki$i 

cevap 

e 

( ) 

araslndaki 

f 

( ) 

iliSki 

9 

( ) 

i1 e IlcozUm li aras 1 n da da Yard, r. 

h 

(x) 



17. "ampul" il e 

1 8. ( a) yU rUyU s 

(b) parmak 

(c) diz 

(d) ayak 
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(a) elektrik dUgmesi 
(b) tel 

araslndaki il iSki 
(c) priz 

(d) elektrik 

(e) makina ( i ) gemi 
(f) sandal 

ile (j) makine araslnda da vardlr. 
( g) motor (k) traktOr 
(h) buhar (1) kUrek 

ile "vUcut ll araSlndaki il iski 

"teker1ek" il e 

(e) yuvarlanma 

(f) mak ine araslnda da vardlr. 

19. (a) at 

(b) inek 

(c) koyun 

(d) ayak 

(e) asker 

( f) yl ql n 

( g) taklm 

(h) dokUntU 

20. (a) beyin 

(b) gOl 

( c) sapka 

(d) kulak 

(e) ilkbahar 

(f) yorgan 

(g) koltuk 

(h) yastlk 

(g) bisik1et 

(h) fren 

i 1 e "s U rU a r a S 1 n d a k i i1 i ski 

( i ) an 

ile 
(j ) domul araslnda da vardlr. 
(k) tabur 

(1 ) kurt 

ile IIkafa ll a\~aslndaki i1 iSki 

(1) dokuma 

ile 
(j ) minder araslnda da vardlr. 
(k) yatak 

(1) yal 
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2l. (a) mUzik 

(b) ev ile "piano" araslndaki il iSki 
(c) tabure 

(d) ses aya r1 

(e) iskemle 

( f) bacak ile "masa" ara:;lnda da vardlr. 
( q) yemek 

(h) esya 
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APPENDIX C 

MODIFIED FORM OF THE LOGICAL REASONING TEST 

1. Asagldaki seki1de XYZ dogru5U bir duvarl gostermektedir. Bir top hep 
Y noktaslna carnacak sekilde duvara atllmaktadlr. 

'j 7 X ~". . -

A~~t 
B c- !) 

Ayn~ renkteki ~~l~r birbirine e~ittir 

Eger top Y noktaslndan Blye giderse hang; noktadan atllmlstlr. 
(a) A (b)B (c)C (d)O 

Asagldaki sekil birinci soruda veri len sekle cok benzemektedir. 

2. ve 3. sorularl cevaplamak icin bu sekli kullanln. 

2. Eger top B noktaslndan duvardaki Y noktaslna atl1lrsa, hanqi noktaya 

gidecektir? 

(a) A (b)E (c) F (d) G 

3. Eger top duvardaki Y noktaslndan, A noktaslna giderse, hangi noktadan 

at 1 1 ml $ t 1 r? 

(a) A (b) E (c) F (d) G 

4. Asagldaki sekilde bir top A noktaslndan, duvardaki Y noktaslna atl1mlS­

tH. 

y 
'I ~-. 

5~ 
15" 

I-. 
~ (" ..... 
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Top duvara ~arptlktan sonra donUste izledigi yol, CY dogrusu ile kac 
derece1ik bir aCl yapar? 
(a) 15 (b) 25 (c) 40 (d) 50 

D 

Bir top sekilde IIsag taraf 'l yaZlll klslmdan atl11yor. Y noktaslnda duvara 

carplyor ve C noktaslna gidiyor. Topun atl1dlgl noktaYl Y noktaslna 
bir1estiren dogru ;le ZY cizgisi araslnda kalan aCl kac derecedir? 
(a) 60 (b) 40 (c) 50 (d) 65 

E1inizde asagldaki sekilde gosterilene benzer bir terazi oldugunu 

dUsUnUn. Sek1i dikkatle inceleyin ve 6-7. sorulara bu sekli kullanarak 
cevap verin. 

6. 0 noktaslna 5 kg'llk bir yUk taklllrsa, teraziyi nasl1 dengelersiniz? 

(a) A Iya 1 kg takarak 

(b) Jlye 10 kg takarak 

(c) Hlye 5 kg takarak 

(d) K'ye 5 kg takarak 
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7. E noktaslna 5 kg'llk, C noktaslna da 10 kg'llk bir yUk taklllrsa, 
teraz iy i nasl1 dengelersiniz? 
(a) G'ye 5 kg ve J I ye 1 0 kg takarak 
(b) H 'ye 10 kg ve K'ye 1 kg takarak 
(c) I 'ya 15 kg ve H'ye 1 kg ti'lka rak 
(d) I 'ya 10 kg ve G'ye 5 kg takarak 

8-10 soru1ar klyas1amal, sorulardlr. Herbiri iki onerme ve bir 

sonuctan olusur. Sonuc iki onermenin birlesmesinden meydana gelir. Asa§l­

daki sorularda iki onermenin birlesmesinden meydana gelen sonucu bulu­
nuz. 

tJrnek: 

I. onerme: Bir yaSlndaki hicbir bebek yUrUyemez. 
II.onerme: Ali bir yaSlnda bir bebektir. 

(a) Ali yUrUyebilir. 

(b) Ali yUrUyemez. 
(c) BUtUn bebekler bir yaSlndadlr. 
(d) Bebekler yUrUyemez. 

Bu soruda iki onermenin birlesmesinden "Ali yUrUyemez" sonucunu 

Clkarlrlz. Buna gore dogru cevap (a) secenegidir. 

8. I. 6nerme: BaZl R'ler T degildir. 

II. onerme: I3UtUn Tiler M'dir. 

(a) BUtUn T'ler R'dir. 

(b) Baz 1 T' 1 e r M deg il d i r. 
(c) BUtUn R'ler M'dir. 

(d) Bazl R'ler M degildir. 

9. I. onerme: BUtUn komUrler beyazdlr. 
II. onerme: BUtUn beyaz komUrler yanarken klrmlzl duman Clkartlr. 

(a) KomUr yanarken dumanl gri olur. 
(b) KomUr yanarken dumanl klrmlzl olur. 

·(c) Beyaz olmayan komUrler yanmaz. 

(d) BaZl komUrler siyahtlr. 



- 57 -

10. I. onerme: Ali Ayse'ye klzdlglnda ona vurur. 
II. onerme: Ali simdi Ayse'ye klZgln degil. 
(a) Ali Ayse'ye klzmaz. 

(b) Ali simdi Ayse'ye vuracak. 
(c) Ayse A1i'ye hie vurmaz. 

(d) Ali sirildi Ayse'ye vurmayacak. 

Asagldaki sekil iei su dolu UstU aelk, iki kabl gostermektedir. 
iki kabl birbirine bag11yan hortum sayesinde, birindeki su digerine gece­

bi1mektedir. B kablnln cap' A kablnln eaplndan bUyUktUr. 11. ve 12. 
soru1arl cevaplamak icin bu sekli ku11anln. 

11. 

~ L~ =.~J:j: " ' __ ilk $\.(~v'J"Slnll') ros~jc. S:;.rt: ,::!:.~bli9' 
G~, '0;-;\:0. do o:1',J 

~.::.: 8 
I 

Ii 

_ _ --2-~'~.L ',' _, _ rr":C Cl.d:,:! 

A ve B kabl birlikte esit miktarda asaglya indiri1di. Kap1arln icinde­
ki su seviyesi ilk su seviyesine gore ne olacaktlr? 
(a) A'daki su seviyesi daha yukarda, B'deki su seviyesi daha asaglda 

olacaktlr. 

(b) B'deki su seviyesi daha yukarda, A'daki su seviyes i daha asaglda 

olacaktlr. 

(c) Her iki kaptaki su seviyes i de esit miktarda yukarda olacaktlr. 

(d) He Y' i k i kaptaki su seviyesi de esit miktarda asaglda olacaktlr. 

12. A ve B kabl birlikte esit miktarda yukarlya kaldlrlldl. Kaplarln icin­

deki su seviyesi ilk su seviyesine gore ne olacaktlr? 
(a) Her iki kaptaki su seviyesi de esit miktarda asaglda olacaktlr. 

(b) Her iki kaptaki su seviyesi de esit miktarda yukarda olacaktlr. 

(c) A kablndaki su seviyesi, daha yukarda, B kablndaki su seviyesi 

daha a$aglda olacaktlr. 
(d) B kablndaki su seviyesi daha yukarda, A kablndaki su seviyesi 

daha asaglda olacaktlr. 
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Asagldaki alet perdede golge1er olusturmak icin ku11anl1,r. A, B 
ve C ha1ka1arl perde i1e lSlk araslnda herhangi bir noktaya yer1estiri1e­
bi1ir. $ekilde 0, E ve F nokta1arlnln perdeye olan uzakllklarl Ustte, bu 

noktalann lSlga olan uzakl1k1an ise altta gosterilmistir. 13. ve 14. 

sorular icin bu sek1i kullanln. (Soru1arda sozU edi1en golge1er, halkala-
nn yuvar1ak klslm1annln golge1eridir.) - , ~,c:rP"d< 

<~:.;:,~~/~ 
-r::1·f ~)w , ,-:; /.~;;;:;s _"'"" 
~~/ ,~-,., 

// 

c:;o;:>: ~crr 
, I 

13. A ha1kasl 0 noktaslna yerlestiri1di ve perdedeki golgesinin bUyUk1UgU 

ol~U1dU. Sonra A ha1ka51 kaldlrlldl ve yine D noktaslna B ha1kasl yer-

1estiri1ip, golgesinin bUyUk1UgU olcU1dU. A ve B'nin golge1eri: 
(a) Aynl bUyUk1Ukte olur. 

(b) 

( c ) 

(d) 

A'nln 

B'nin 

A'nln 

go 1 ges i 

golge5i 

golgesi 

B'nin golgesinden 
A'mn golgesinden 

B'nin golgesinden 

bUyUk 01 ur. 
bUyUk 01 ur. 

kUCUk 01 ur. 

14. D noktaslna once B halkasl yer1estiri1di ve pardedeki golgesinin bUyUk-

1UgU 01CU1dU. Sonra B halkasl ka1dlrl1dl ve yine D noktaslna C ha1kasl 

yer1estiri1di ve perdedeki golgesinin bUyUk1UgU 01cU1dU. B ve C'nin 

go 1 ge 1 eri : 

(a) Aym bUyUk1Ukte olur. 

(b) B'nin qolgesi C'nin golgesinden daha bUyUk 01 ur. 

(c) C'nin golge5; B'nin golgesinden daha bUyUk 01 ur. 

( d) B'nin golgesi Cnin golgesinden daha kUcUk 01 ur. 

Asagldaki seki1de iki sise (bir bUyUk, bir kUcUk) ve iki bardak 

(bir bUyUk, bir kUcUk) gorUyorsunuz. 15. soru icin bu sek1i kullamn. 
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15. KUeUk siseyi do1durmak icin 6 bUyUk bardak veya 9 kUCUk bardak su ge­

rekiyor. Eger bUyUk sise 8 bUyUk bardak su i1e do1uyorsa, yine bUyUk 

siseyi do1durmak icin kac kUCUk bardak su gerek1idir? 

(a) 10 (b) 12 (c) 15 (d) 16 

16-21. sorulara soze1 iliski1er adl verilir. Soze1 i1iskiler, aym 

i1iskiyi iceren iki sozcUk ciftinden olusur. Asag1daki sorularda aynl 

iliskiye sahip iki sozcUk ciftinden olusan secenegi bulun. 

tlrnek: 

(a) "iceri-dlsan'l ile "asagl -yukan II 

(b) "ap k-kapa 1111 i 1 e "yanlls-hata" 
(c) "eski-yeni" ile "yasll-ihtiyar" 
(d) 'lgUzel-eirkinll ile "soguk-serin" 

Bu ornekte doijru cevap (a) secenegidir. "tceri-dlsan" ile 

"asagl-yukan" sozcUk cift1eri araslndaki ortak i1iski ikisinin de 

birbirinin Zltt, olmasldlr. Diger secenek1erde iki sozeUk C i ft i araslnda 

ortak bir iliSki yoktur. 

16. (a) "ders-ca11sma ll i 1 e "soru-cevap II 

(b) "gorev-tamaml ama II ile lip rob 1 em-eozUm" 

(c) uSlnav-hazl rlanma" ile "yan s-kazanma II 

(d) "donem- ka rne II ile "deney - i nee 1 eme II 

17. (a) lIampul-elektrik" ile "kibrit-a1ev" 

(b) "UtU-prizll ile "bitki-su" 

(e) "bisiklet-pedal" i 1 e "sanda 1-kUrek II 

(d) "araba-motor" ile II gemi -buh a r" 

18. (a) "yU rUme k - ins an" i 1 e "ucmak-kanat" 

(b) "ayak-vUeut" ile "tekerl ek-bi s i k 1 et" 

(c) "agac-ko k II i 1 e "araba-fren II 

( d) "parmak-el l' i 1 e "at-nal" 

19. (a) "an-kovan II ile "agae-orman" 

(b) "" ""II "koyun-suru i 1 e "asker-tabur" 

(c) lie ieek-demet II ile "yaprak-da 1" 

(d) "ta vuk-kUmes" ile "iskambil-deste lt 
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20. (a) "goz-gozkapagl" ile "koltuk-minder" 
(b) IIsapka-kafa" i 1 e "battan iye-ya tak II 
(c) "kUrk-tilkill i 1 e "de ri -can ta II 
( d) Il res im-boya II ile "mektup-zarf" 

21. (a) "te lefon-ses I! ile "radyo-mUz i k II 

(b) "daktilo-zarf" ile "piano-nota" 

(c) lite levi zyon-anten II ile "makine-vida" 

( d) "saat-yel kovan II ile "termometre-derece II 
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APPENDIX D 

DIFFICULTY INDEX OF QUESTIONS IN THE TRANSLATED AND MODIFIED FORMS OF 

THE TEST (including the difficultyindex means for questions one through 
15 and 15 through 21) 

DIFFICULTY INDEX 
QUESTION TRANSLATED FORjvl jvl0DI FI ED FORM 

1 0.43 0.53 
2 0.50 0.60 
3 0.43 0.47 
4 0.57 0.53 
5 0.36 0.33 
6 0.64 0.53 
7 0.71 0.27 
8 0.36 0.47 
9 0.43 0.47 

10 0.71 0.53 

11 0.50 0.27 

12 0.36 0.44 

13 0.29 0.47 

14 0.50 0.47 

15 0.50 0.60 

~·lean for questions 1-15 0.486 0.467 

16 0.00 0.13 

17 0.00 0.20 

18 0.07 0.40 

19 0.29 0.13 

20 0.00 0.27 

21 0.00 0.20 

Mean for questions 16-21 0.06 0.22 
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APPENDIX E 

LOGICAL REASONING TEST SCORES ANO FI~ST TERM SCIENCE GRADES (of academic 
year 1933-84) OF THE STUDENTS IN SiSLi TERAKK! LiSESl AND YENi LEVENT LiSESi 

STUDENT NAME 
Emi r Kunt 
Hakan Mimaro~jl u 
Murat Sabahat 
Turkan Sarq1n 
Funda Tuncer 
Mustafa Cakar 
Asiye Sahin 
Arzu Eri S 
Engi n Kurtul us 
Mete Memis 
Rlza GU1 
Figen Arel 
Serpil Erqin 
Ayse1 SerdaI' 
Erdem Sozen 
Saruhan Tan 
Nurhan Bi ngol 
Murat Yuvakuran 

Okan U1 us 
Serhat Erkek 
Nurten SadlC 
Se 1 im tizak, n 

Ayse Dumra 1 

Saip Tezel 
Canan Duman 
Tu1ay Cankaya 
GonUl tizcelik 

Cim Gol 
Nihan Teker 
Murat HepqUler 
Ramazan AkgUr 

LOGICAL 
REASONING TEST 

SCHOOL SCORE 
SiS1i Terakki 
SiS1i Terakki 3 
Y.Levent (70) 3 
Y.Levent (7C) 4 

Y.Levent (70) 4 
Y.Levent (7C) 5 

Y.Levent (70) 5 

Y.Levent (70) 5 

Y.Levent (7C) 5 

Y.Levent (70) 6 

Y.Levent (7C) 6 

Y.Levent (7C) 6 

Y.Levent (70) 7 
Y.Levent (70) 7 
Sis1i Terakki 7 
Sis1i Terakki 7 
Y.Levent (7C) 8 

Y.Levent (7C) 8 

Y.Levent (70) 8 

Y.Levent (7C) 8 

Y.Levent (70) 8 

Sis1i Terakki 8 

Sisl; Terakki 9 

SiSli Terakki 9 

Y.Levent (7C) 9 

Y.Levent (70) 9 

Y.Levent (7C) 9 

Y.Levent (7C) 10 
Sis 1 i T era k k i 1 0 
Y.Levent (7C) 10 
Y.Levent (7C) 10 

FIRST TERM 
SCIENCE GRADE 

3 

3 

3 

3 

3 

3 

4 

5 

4 

5 

4 

7 

6 

4 

5 

3 

5 

4 

4 

8 

4 

5 

5 

4 

4 

4 

4 

5 

4 

4 

4 
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LOGICAL 

STUDENT NAME· 
REASONING TEST FI RST TREM 

SCHOOL SCORE SCIENCE GRADE 
Handan Cakll Y.Levent (7C) 10 5 
Zeynep Cerperekli Y. Levent (70) 10 4 
Ayse Ni 1 Dinler Y.Levent (7C) 10 7 
Handan Kamer Y.Levent (7C) 10 7 
Engin Aykanat Sisli Terakk i 11 4 
Vedat MorhaYlm S i sl i Terakk i 11 4 
Yasemin Kahraman SiS'i Terakk i 11 3 
Alp Atakan Sisl; Terakk i 12 6 
Pl nar Hire 1 Sisl; Terakki 12 5 

tpek Aydl n SiSli Terakki 12 3 
Es ra To 1 un Sis1i Terakki 12 4 
Derya Oqutl u Y.Levent (70) 12 7 
Seyhan Aslan Y.Levent (7C) 12 8 

TUrkan Zil bastl Y. Levent (7C) 12 7 

Abdulkadir YaZlel Y.Levent (7C) 12 6 

Aren Kaleeik Y.Levent (7C) 12 5 

Murat SadlC Y. Levent (/C) 12 5 

Tolga Cetinkasap Y. Levent (7C) 12 7 

DondU Neseei Y. Levent PC) 12 5 

Yurdagol El ibol Y.Levent (70) 13 3 

Koray Dinsel SiSli Terakki 13 5 

Murat Vanll SiS1i Terakki 13 4 

Bertan Dogru SiSli Terakk i 13 5 

Arzu Goknar SiSli Terakk i 13 5 

Evren Doruk SiS 1 i Terakk i 13 5 

A ltan Kosova Sisli Terakk i 13 6 

Aloz Albay Sisli Terakk i 14 4 

Nurten Aykun Y.Levent (7C) 14 4 

EyUp GUnay Y.Levent (7C) 14 5 

Meltem Ata11k Y.Levent (70) 14 7 

Cagla Oeer Sis1i Terakki 15 7 

Sevda TUfekei Y.Levent (70 ) 15 8 

Ersan Divrikoglu Y. Levent (7C) 15 7 

Oi 1 ek YaZlel Y.Levent (7C) 16 8 

Serhan Sorguc Sis1i Terakki 17 7 

Hami tizbek Y.Levent (70) 17 7 

r·1urat Erdogdu Y.Levent (7C) 18 7 

Turgut Derman SiS1; Tetakki 18 6 
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