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DIFFERENCES ARISING FROM LANGUAGE IN PERCEIVING SOME TERMS IN
PHYSICS EDUCATION

FiZiK EGITIMINDE BAZI TERIMLERIN ALGILANMASINDA DIiLDEN
KAYNAKLANAN FARKLILIKLAR

Yasin UNSAL"

ABSTRACT: In several resources, especially in textbooks, there are two or more alternatives for terms. These terms
generally come from foreign words and alternative equivalences of these words. The aim of the study is to investigate
whether this situation causes students problems in perceiving the terms; in which alternatives, the conceptual perception is
based on and in this context. Two applications (U1, U2) were made. The sample group is included student groups from 2005-
2006 academic year spring semester of Gazi University, Physics Education Undergraduate Programme. Consequently, in all
term pairs except one; the terms expressed through foreign languages gave more effective in low level ability and the Turkish
ones gave more effective results in generally high level ability to Bloom’s Taxonomy. Indicated results in this study and
assessments obtained will be very beneficial for teachers and textbook writers. Besides, may get started for similar studies in
other countries.
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OZET: Cesitli kaynaklarda, 6zellikle ders kitaplarinda, bazi terimlerin iki ya da daha fazla alternatifi bulunmaktadr.
Bunlar genellikle yabanci dillerden gelen kelimelerden ve karsiliklarindan olusan alternatiflerdir. Bu durumun, 6grencilerin
terimleri algilamalarinda bir takim sikintilara yol ac¢ip agmadigini, kavramsal algilamanin hangi alternatifler lehine oldugunu
arastirmak bu caligmanin amacini olusturmaktadir. Arastirmada iki uygulama (U1, U2) yapilmis; drneklem grubunu, 2005—
2006 &gretim yili bahar déneminde Gazi Universitesi, Gazi Egitim Fakiiltesi, Fizik Ogretmenligi Lisans Programi égrencileri
olusturmustur. Sonug olarak, tek bir terim ¢ifti disindaki diger tiim terim ¢iftlerinde, yabanci kokenli sozciiklerle ifade edilen
terimlerin genelde Bloom Taksonomisi’ne goére daha diisiik diizey beceri gerektiren davramiglarda; Tiirkce kokenli
sozciiklerle ifade edilen terimlerin ise genelde daha iist diizey beceri gerektiren davramislarda daha etkili sonuglar verdigi
ortaya ¢ikmistir. Elde edilen sonug ve degerlendirmelerin 6zellikle 6gretmenler ve ders kitabr yazarlar igin faydali olacag,
ayrica diger iilkelerde benzer ¢aligmalarin yapilmasina 6n ayak olabilecegi diistiniilmektedir.

Anahtar sozciikler: Bloom Taksonomisi, dil, algilama, fizik egitimi, terim
1. INTRODUCTION

The root of all natural sciences is physics and all engineering fields use the principles of
physics. However, physics is one of the most fearful and failed lessons, and in our country, the
percentage of answering the physics questions in university entrance examinations is very low; the
number for this in 2001 is in average 2,89 nets per candidate (Eryillmaz & Kirmizi, 2002). In education
process, the hardest thing is to understand the relationship of subject with the nature. Although this
understanding is relatively easier in the physics lessons, this negative statistics draw students’ attention
away from physics. This point of view is nothing but a prejudice. Unfortunately, most of the students
have prejudice against physics lessons (Woolnough, 1994; Dogan et. al., 2002). And what is worse, it
is detected that this prejudice takes its roots from elementary education (Oruncak et. al., 2004). In our
country, it is observed that outstanding students who gained the right to have undergraduate education
in universities have also difficulties in physics terms. Also, the effects of monotonic education can be
observed in these students. For these reasons, in every level of education, it is a must to research the
subjects in which the students have difficulties and reasons of these difficulties, and new education
methods must be developed (Quoted by: Aycan & Yumusak, 2002; Gok & Erol, 2002). Up to now, in
most studies for physics education, it is accentuated on several factors (logical thinking skills, visual
skills, ability in maths and problem solving skills) that affect the success of students in physics lessons
(Quoted by: Kavaz & Eryilmaz, 2002) and it is revealed that they have some problems in some levels
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of physics education (Caramazza et. al., 1981; Trowbridge & Mcdermott, 1981; Clement, 1983;
Lythcott, 1985; Dreyer, 1992; Baka¢ & Kumru, 1998; Dogan et. al., 2002; Dogan et. al., 2003; Kandil
Ingeg, 2008). In last years, in most studies for physics education, it is centred on perceiving the
physics terms correctly by students (Yalcin et. al., 2008). The results of these studies have revealed the
wrong perception of some terms and these kind of wrong perceptions and thoughts are get into the
language as term misconceptions (Quoted by: Sencar & Eryilmaz, 2002). In terms of the Turkish
Public Education System, it observed that qualifications of physics teachers are ignored or studied in a
limited scope (Kavcar et. al., 2008). Not only for physics but also for other fields, the perception as an
issue of employment instead of being seen as qualification and quality supports this idea.

As a result of several factors, students may have difficulties and confusions in learning the
physics terms. There are several studies about term misconceptions and alternative frameworks in
students in a national and international level. In these studies, there are various suggestions to reveal
the wrong terms, the reasons and the solutions. Not every student has the same level of easiness in
learning. The interests and expectations play an important role in this different ness. For this reason, it
depends on the tendency level of interest in concrete or abstract terms (Terzi & Seker, 2006). Students
have difficulties especially in learning concrete physics terms (Bahar et al., 2002; Devecioglu &
Akdeniz, 2006; Terzi & Seker, 2006). Recently, some researches were focused on relationship
between language and teaching and learning science. Vygotsky (1962) pointed out using words helps
students develop concepts and thus, language development and conceptual development are
inextricably linked. Then, researchers in science education have studied students’ conceptual
understanding through talking and writing in the context of classroom (Hasweh, 1988; Fellows, 1994;
Keys, 1994; Rivard, 1994; Varelas 1996; Van Zee & Minstrell, 1997; Webster, 2003; Ha & Song,
2009).

Another problem in teaching physics is the synonymous terms used in the textbooks. It is
difficult to classify the terms according to their linguistic diversity. The idea of how frequent the said
terms are used by teachers of textbook writers; the effect on the perception of students and not having
a study like this before have revealed this study. It’s thought that the results obtained will be a
concrete reference for teachers and textbook writers and have positive contributions on the education
system. The aim of the study is to investigate whether this situation causes students problems in
perceiving the terms; in which alternatives, the conceptual perception is based on and in this context.

2. METHOD

In this study, using survey method and documentary analysis a case study was carried out.
Firstly, some common synonymous physics terms are determined by looking at some books used by
candidates for physics teacher, especially textbooks from primary education to high school. Then, two
different applications performed in five weeks apart and how the students perceive these terms
whether they are foreign-based or Turkish originated terms; their awareness of synonymous terms;
their tendency in choosing terms are examined by using these term pairs. In study, two applications
(Ul, U2) performed in five weeks apart. The population of the study is the students of Faculty of
Education, Physics Teaching Programme in Turkey. The sample group for this study is included the
third, fourth, fifth and leap year (5+) student groups from 2005-2006 fall semester of Gazi University,
Gazi Education Faculty, Physics Teacher Programme. The distribution of students according to their
year involved in foresaid applications are given in Table 1.

Table 1: Frequency-Percentage Table of Sample Groups Involved in Ul and U2 According to
Their Year

Class z %
Ul U2 U1l U2
3 16 30 22,9 35,3
4 19 19 27,1 22,4
5 28 32 40,0 37,6
5+ 7 4 10,0 4,7
Total 70 85 100,0 100,0
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Ul and U2 based on a questionnaire which is included 24 pairs of physics terms to be defined
(as a sentence or a term) or at least to correlate with a synonymous term. In these pairs, one of the two
terms is foreign originated and the other one is Turkish originated. In Table 2, the foresaid terms are
given with their foreign and Turkish equivalences.

Ul and U2 applications are given in different times; one pair of terms is in Ul and the other one
is in U2. Also, the number of foreign originated and Turkish originated terms in one application is the
same. For example, it is expected to define Aborbsiyon in Ul and Sogurma in U2, or at least it is
expected to correlate with a synonymous term. There is no inculcation of defining the terms as a
sentence or expressing with one word. But in the classification period, it is thought that the tendency
to define with a sentence is corresponded to Bloom’s Taxonomy and to express with just one word is
corresponded to information step. The definitions as sentences and synonymous terms given by

students are classified according to Table 3.
Table 2: Terms Taken for the Study and Their Origins

Code Term Origin of Term
Foreign Ul | U2 Turkish Ul | U2
Tl Absorption Absorbsiyon v’ Sogurma v’
T2 Circulation Sirkiildsyon v’ Dolamm v’
T3 Elastic FElastik v’ Esnek v’
T4 Entropy Entropi v’ Diizensizlik v’
T5 Relativity Rolativite v’ Gorelilik v’
T6 Radiation Radyasyon v’ Isium v’
T7 Concave Konkav v I¢biikey v
T8 Principle Prensip v’ Ilke v’
T9 Impulse Impuls v’ Itme v’
T10 Isolation Izolasyon v’ Yahim v’
T11 Capacity Kapasitans v’ Siga v
T12 Infrared Infrared v’ Kizilotesi v’
T13 Concentration Konsantrasyon v’ Derigim v’
T14 Corrosion Korozyon v’ Asinma v’
T15 Polarization Polarizasyon v’ Kutuplanma v’
T16 Magnetism Manyetizma v’ Miknatishik v’
T17 Quantitative Kantitatif v’ Nicel v’
T18 Oscillator Osilator v’ Salinict v’
T19 Premier Primer v’ Birincil v’
T20 Rheostat Reosta v’ Degisken Direng v’
T21 Theory Teori v’ Kuram v’
T22 Reaction Reaksiyon v’ Tepkime v’
T23 Thermal Termal v’ Isil v’
T24 Ordinate Ordinat v’ Y-ekseni v’
Table 3: Integrated Rubric Used in Scoring the Answers Responded to Ul and U2
Classifying of Answers
Knowledge Comprehension
No Comment KO No Comment C0
False Synonym K1 False Definition Cl
True Synonym K2 Partly Definition C2
True Definition C3
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3. FINDINGS

The results of first (Ul) and second (U2) applications are presented as a whole in Table 4 and
Table 5. Frequency-percentage and changing ratio which give category distributions related to chosen
definition way of terms in both applications are presented in Table 4 and Table 5. In both applications,
the term pairs given as synonym are evaluated as together and changing frequency rates are calculated.
The changing frequency rates are determined by calculating differences in percentage frequencies of
category between two synonymous words. The difference in percentage is valued as positive if the is
decline from first term to second and valued as negative on the contrary. As it is shown in Table 4 and
Table 5, if one term is a foreign word, the other one is Turkish originated.

According to Table 4 and Table 5, interesting or meaningful findings are presented below with
their percent values. When T1, T2, TS, T6, T8, T9, T12, T14, T15, T16, T17 and T24 examined the
students who didn’t give an answer for foreign originated ones are more than in comparison with the
Turkish originated ones. When T3, T7, T10, T13, T18, T19, T21, T22 and T23 examined the students
who didn’t give an answer for Turkish originated ones are more than in comparison with the foreign
originated ones. In T4 pair, the number blanks for Entropi and Diizensizlik wasn’t seen any change.
The situation is considerably interesting in respect of blanks for the T11 term pair which consists of
Kapasitans and Siga. There is no blank for the term Siga and the frequency for giving no answer is 14.
It is interesting that all of the students gave an answer for the terms Reosta and Degisken Direng which
are forming the T20 term pair. Also, according to the Bloom's Taxonomy, perception step which
requires higher level skills is increased in favour of Turkish originated ones except T21.

According to the Bloom's Taxonomy, when T1 examined, perception step which requires higher
level skills is increased by 850, 0% in favour of Sogurma. Because of the blanks for Sogurma is fewer
and the perception step ratio is higher; this situation reflects wrong, missing and correct defining rates.
The wrong identification rate for Absorbsiyon is 0% while it is 23,7% for Sogurma. The situation for
T2 is like T1.

As another interesting finding in TS5, general defining rate is higher in favour of Gérelilik by
70,4% and the blanks are 92,9% higher for Rolativite in comparison to Gérelilik. Besides, there is no
difference in the rate of giving wrong synonym. When the perception step type answers examined,
there is an increasing of correct and definition identification by 233,3% and also there is an increasing
of missing identification tendency by 84,6% in favour of Gorelilik. This shows that the students have
developed their high level skills for Turkish originated Gérelilik in contrast to English originated
Rélativite.

There is no significant difference between answers of synonym and identification for T6 but the
conspicuous point is the changing rates of types internally. That is to say, in giving synonyms which
requires lower skills, the correct matching with a synonym is in favour of Radyasyon by 71,1% while
giving the wrong synonym matching is 400,0% for the word Isinim. In answers of perception step type
which requires high level skills, there is an increase in favour of Isimim by 300,0% in correct
identification and by 63,6% in missing identification. There is a 50,0% increase in the number of
wrong identification for Radyasyon. For this reason, we draw a conclusion such as the students are
more successful in foreign originated word Radyasyon when developing low level skills and in
Turkish originated word Isinim when developing high level skills. The situation for T7 and T8 are like
Té.

Another conspicuous result is seen in T9 term pair. In matching with a synonym answer type
which requires lower level skills, there is an increase by 63,3% in favour of [mpuls. In matching with a
correct synonym rate, the word Impuls has more frequency than ftme by 75,0%. So, Impuls is more
successful in matching with a correct synonym answer type. On the other hand, the situation is in
contrast to this in the identification type answers which require higher level skills. Generally, there is
an increase in the identification type answers in favour of [tme by 51,5%. There is an increase
established in the correct identification by 122,2%; in the missing identification by 225,0% in favour
of Itme and in the wrong identification by 75,0% in favour of Impuls.
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Table 4: The Table of Frequency-Percentage and Changing Ratio Distribution in U1 and U2 for
Category of “Synonym” of the Terms

No Comment Knowledge Level
Code Terim (K0, C0) False Synonym (K1) | True Synonym (K2) Total
f % PD* f |IR** PD f IR PD f IR PD

T1 Abforbsiyon 10] 14,3 60.0 2 3,6 50,0 54| 96,4 25.9 561 80,0 232
Sogurma 41 4,7 3 7,0 401 93,0 431 50,6

T Sirkiildsyon 271318 92.6 9] 26,5 1.1 251 73,5 36.0 341 40,0 204
Dolamm 21 2,9 8] 33,3 16| 66,7 241 343

T3 Elastik 21 2,9 50,0 6] 11,5 66.7 46| 88,5 67.4 521 74,3 67.3
Esnek 3] 3,5 21 11,8 15] 88,2 17] 20,0

T4 Entropi 8| 11,4 0,0 13] 41,9 462 18] 58,1 1.1 31 443 25.8
Diizensizlik 8| 9.4 7] 304 16| 69,6 231 27,1

T5 Rb?ativite 141 16,5 92.9 1 2,3 0.0 431 97,7 48.8 441 51,8 47,7
Gorelilik 1] 1,4 1 4,3 22| 95,7 23| 32,9

T6 Radyasyon 11]12,9 273 3 7,3 -400.0 381 92,7 71.1 41| 48,2 36.6
Isimim 8] 11,4 15| 57,7 11] 423 261 37,1

7 Konkav 71 8.2 11000 16| 29,6 25.0 38| 70,4 763 541 63,5 463
I¢biikey 141 20,0 20| 69,0 91 31,0 201 41,4

T8 J.Drensip 16] 18,8 75.0 41 83 3250 441 91,7 56.3 481 56,5 25.0
Ilke 41 5,7 17 47,2 19] 52,8 36] 51,4

T9 I.mpuls 31 3,5 333 17| 34,7 412 321 65,3 75.0 491 57,6 633
Itme 21 2,9 10] 55,6 8| 444 18] 25,7

T10 Izolasyon 1] 14 -200,0 2 3,7 50.0 521 96,3 69.2 541 77,1 68.5
Yalitim 3] 3,5 1 5,9 16| 94,1 17] 20,0

T11 Kavpasitans 141 20,0 o 16| 69,6 62.5 7] 304 2200,0 23| 32,9 174
Siga 0] 0,0 6] 22,2 211 77,8 271 31,8

T12 Infmied. 18] 21,2 722 1 2,7 -400.0 36| 97,3 o 371 43,5 86.5
Kizilotesi 51 7,1 51 100 0 0,0 5 7,1

T13 Kontvantrasyon 1] 14 2300, 171 37,8 52,9 281 62,2 143 451 64,3 28.9
Derisim 41 4,7 81 25,0 241 75,0 32| 37,6

T14 Korozyon 301429 633 9] 36,0 22 16| 64,0 50,0 251 35,7 40,0
Asinma 111129 7| 46,7 81 53,3 15] 17,6

T15 Polarizasyon 11]12,9 18,2 1 2,2 0.0 451 97,8 88.9 46| 54,1 87.0
Kutuplanma 91129 1] 16,7 51 83,3 6] 8,6

T16 Manyetizma 51 59 40,0 3 8,6 333 321 91,4 & 35] 41,2 943
Miknatishik 3] 43 21 100 0 0,0 21 2,9

T17 Kc.mtitatif 48] 56,5 953 1 8,3 _1800 11] 91,7 11000 12] 14,1 2417
Nicel 21 2,9 19] 46,3 22| 53,7 41| 58,6

T18 Osilator 41 5,7 3750 381 95,0 63.2 2 5,0 23000 401 57,1 45,0
Salinict 191224 14] 63,6 8] 364 22| 25,9

T19 P;'fir'ner' 3] 4,3 -100,0 7] 11,9 11000 52| 88,1 38.5 591 84,3 22,0
Birincil 6] 7,1 14] 30,4 321 69,6 46| 54,1

T20 Reovsta ' 0] 0,0 & 14| 23,7 & 451 76,3 22 59| 84,3 25.4
Deg. Direng 0] 0,0 0 0,0 44 100 441 51,8

T21 Teori 21 2,9 2200,0 5] 38,5 2200,0 8] 61,5 1150,0 13] 18,6 1692
Kuram 61 7,1 151 42,9 201 57,1 35] 41,2

T22 Reaksiyon 21 2,4 -50,0 3 5,8 333 491 942 38.8 521 61,2 38.5
Tepkime 3] 43 2 6,3 30] 93,8 32| 45,7

23 Termal 71 10,0 14 14| 25,5 78.6 411 74,5 56.1 551 78,6 61.8
Isil 121 14,1 3] 143 18] 85,7 21| 24,7

T24 Ordinat. 51 5.9 80,0 14| 21,5 643 51] 78,5 412 65| 76,5 462
Y-ekseni 1] 1,4 51 14,3 30| 85,7 351 50,0

* Percentage of Differences [For example for code T7, frequencies 7 and 14, PD is (-100%)]
** Percentage of Interior Rate
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Table 5: The Table of Frequency-Percentage and Changing Ratio Distribution in U1 and U2 for

Category of “Definition” of the Terms

No Comment

Comprehension Level

Partly Def.

Code Terim (Ko, C0) False Def. (C1) €2) True Def. (C3) Total
f1 % | PD* | f|IR**] PD | f| IR PD | f| IR PD | f| % PD
T1 Abforbsiyon 10] 14,3 60.0 0] 0,0 o 1]25,0 -1 31750 333 41 5,7 8500
Sogurma 41 4,7 91 23,7 251 65,8|2400,0] 4] 10,5 38144,7
™ Sirkiilasyon 27131,8 92,6 15] 62,5 6.7 91 37,5 1556 0] 0,0 o 241282 833
Dolamm 21 2,9 16] 36,4 231523 51114 441629
T3 Elastik 21 2,9 50,0 41 25,0 825.0 41 25,0 375.0 81 50,0 12,5 161229 13063
Esnek 3] 3,5 371 56,9 191 29,2 91138 651]76,5
T4 En"tropi. 8]11,4 0.0 12] 38,7 266.7 18] 58,1 444 1] 32 o 311443 742
Diizensizlik 8] 9.4 441 81,5 10] 18,5 0] 0,0 54163,5
TS Rb.'.lativz:te 14]16,5 92.9 81 29,6 75.0 131 48,1 84,6 61222 2333 27131,8 704
Gorelilik 1] 14 21 43 241522 20] 43,5 46 65,7
T6 Radyasyon 111129 273 20| 60,6 50,0 11] 33,3 63.6 2] 6,1 1300,0 33]38,8 9.1
Isimim 8]11,4 10] 27,8 18] 50,0 81222 361514
7 1.<onkav 71 8.2 -100,0 14] 58,3 643 7129,2 14 31125 2333 241282 12,5
I¢biikey 14120,0 5] 18,5 121444 10] 37,0 27138,6
T8 J.Drensip 16]18,8 75.0 10] 47,6 30,0 10] 47,6 70,0 1] 4,8 -500,0 21124,7 49
Ilke 41 5,7 71 23,3 17] 56,7 61 20,0 301429
T9 I.mpuls 3] 3,5 333 16| 48,5 75.0 81242 2250 91273 1222 33]38,8 515
Itme 21 2,9 41 8,0 261 52,0 201 40,0 501714
T10 Izolasyon 1] 14 2200,0 21 133 1150,0 91 60,0 388.9 41 26,7 1300,0 151214 3333
Yalitim 31 3,5 51 7,7 441 67,7 16] 24,6 651]76,5
T Kavpasitans 14120,0 o 13] 39,4 462 91273 2556 11] 33,3 77 33147,1 75.8
Siga 0] 0,0 71 12,1 321552 191 32,8 581 68,2
T12 Infmied. 18]21,2 722 8] 26,7 112.5 41133 525.0 18] 60,0 0.0 300353 -100,0
Kizilotesi 51 7,1 17] 28,3 251417 18] 30,0 60] 85,7
T13 Kontvantrasyon 1] 1,4 300, 11] 45,8 18,2 12 50,0 1150,0 1] 42 2900,0 241343 1042
Derisim 41 4,7 9] 184 30 61,2 10] 20,4 49157,6
T14 Korozyon 301429 633 41 26,7 -1000 61 40,0 833 51333 20,0 151214 2933
Asinma 111129 441 74,6 11] 18,6 41 6,8 59169,4
T15 Polarizasyon | 11]12,9 18.2 17] 60,7 70,6 11]39,3 2727 0] 0,0 o 281329 964
Kutuplanma 91129 51 9,1 411 74,5 16,4 55178,6
T16 Manyetizma 51 5,9 40,0 121 26,7 50,0 221489 409 11]244 1545 451529 444
Miknatishik 3] 43 6] 9.2 311477 28] 43,1 65192,9
17 Kc.mtitatif 48156,5 958 71 28,0 1714 18] 72,0 722 0] 0,0 o 251294 8,0
Nicel 21 2,9 19] 70,4 5] 18,5 3111,1 27138,6
T18 Osilator 41 5,7 375.0 22| 84,6 18.2 21 7,7 1150,0 21 7,7 29500 26137,1 69,2
Salinict 19224 18] 40,9 51114 211477 441518
T19 Primer 3] 43 -100,0 1] 125 2200,0 71 87,5 1143 0] 0,0 o 8|11,4 312.5
Birincil 6] 7,1 31 9.1 15] 45,5 151 45,5 33]38,8
Reosta 0] 0,0 0] 0,0 1] 9,1 -1101] 90,9 11]15,7
T20 2 %) 2 %) 2 2 -180,0 2 -272,7
Deg. Direng 0] 0,0 21 49 11]26,8]1000,0] 28] 68,3 411482
21 Teori 21 2,9 2200,0 51 9.1 1300,0 26| 473 23.1 241 43,6 833 55]178.,6 20,0
Kuram 6] 7,1 20| 45,5 20| 45,5 41 9,1 44151,8
22 Reaksiyon 21 2,4 50,0 16] 51,6 813 12] 38,7 333 31 9,7 4333 31]36,5 12,9
Tepkime 3] 43 3] 8,6 16] 45,7 16] 45,7 35150,0
T23 Termal 7110,0 14 1] 125 1300 5] 62,5 60,0 21250 1700 8|11,4 -550,0
Isil 12]14,1 141 26,9 21 3,8 36] 69,2 52161,2
T24 0rdinat. 51 5,9 80,0 31 20,0 333 61 40,0 250,0 61 40,0 833 15]117,6 1267
Y-ekseni 1] 14 21 59 21]61,8 111324 34148,6

* Percentage of Differences [For example for code T7, frequencies 7 and 14, PD is (-100%) |

** Percentage of Interior Rate
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In this case, it is possible to say that the word [tme is more successful in the identification
answer type. Also, the high tendency for defining /tme and the high tendency for matching Impuls
with a synonym support this idea. In matching T10, with synonyms answer type by 68,5% in favour of
fzolasyon. Also, for the correct identification by 300,0%; for missing identification by 388,9% and for
the wrong identification by 150,0%, the word Yalitim is more dominant in the identification answer
type. For the correct synonym by 69,2% and the wrong synonym by %>50; the term [zolasyon is more
dominant in matching with a synonym type.

The T12 term pair consists of Infiared and Kizilétesi. This could be an indication that this word
is less meaningful for the candidates. In the tendency of identification, there is an increase in favour of
Kizilotesi by %100. However; while the number of students who gave the correct definition for both
words is the same, the word Kizi/dtesi is more dominant in missing identification by 525,0% and in the
wrong identification by 112,5%. There are more answers for Infrared in matching with a synonym by
86,5%. It is also conspicuous that there is no student who gave the correct matching for Kizi/otesi and
the matching with a wrong synonym is by 400,0%.

In T13 term pair, there is an increase in favour of Derisim by 104,2 in the identification answer
type and also there is an increase in the correct definition by 900,0% and in the missing identification
by 150,0%. There is not significant difference in matching type. However, there are more answers for
Konsantrasyon than the word Derisim by 52,9% in matching with a wrong synonym. This case shows
that the word Derigim has more contribution than Konsantrasyon in developing higher level skills. On
the other hand, the blanks for Derigim by 300,0% can be ignored since the frequency is low.

For T15 term pair, conspicuous point is, there is no student who gave the correct definition for
Polarizasyon while there are nine students who gave the correct definition for Kutuplanma. The T16
term pair consists of the terms Manyetizma and Miknatisltk which is a sub-subject in physics,
matching with a synonym is higher in favour of Manyetizma by 94,3%. The frequency of Miknatislik
in matching with a correct synonym is zero while this number for Manyetizma is 32. However, when
we look at the ability of identification which requires higher level skills, the term Miknatishik is
defined more correctly by 154,5%. In the wrong identification, the number is higher in favour of
Manyetizma by 50,0%.

Although there is no student who gave the correct definition of Kantitatif, there are three
students giving the correct definition for Nice/ in T17. In the missing identification, the term Kantitatif
is more successful by 72,2%. In the wrong identification, there are more answers for Nicel by 171,4%.
When we look at matching with a synonymous word, the number is higher in favour of Nicel in
general by 241,7%; in matching with correct synonym by 100,0%; in matching with wrong synonym
by 1800,0%. As a result, both in matching with a synonym which requires low level skills and in
identification answer type which requires higher level skills; the word Nicel has developed higher
skills in comparison to Kantitatif.

The students give different meanings for these terms in T18. The term Sa/inici is associated with
a magnetic pendulum or a periodic motion while the term Osilatér is associated with the resource of
periodic electrical signals. The T19 term pair consists of the terms Primer and Birincil. In this pair,
there are more blanks for Birincil by 100,0% in comparison to the term Primer. However, the
tendency to define Birincil is higher by 312,5%. When we look at the number of students who gave
the correct definition; there is no student who gave the correct definition of Primer while the number
for Birincil is 15. For T20 term pair, in matching with a synonym answers type which requires lower
level skills; there is no student who give the wrong matching for the term Degisken Diren¢ while the
frequency value for Reosta is 14. There are more answers by 272,7% for Degisken Diren¢ in
identification answer type which requires higher level skills. There is an increase in the correct
identification by 180,0% and in the missing identification by 1000,0% in favour of Degisken Direng.
The frequency for Reosta in the wrong identification is zero while it is two in Degisken Direng. In
matching T21, with a synonym answer type, the number is generally higher in favour of Kuram by
169,2 %. There are more students in favour of Kuram who matched with the correct synonym by
150,0% and with the wrong synonym by 200,0%. In the wrong identification, the number is higher for
Kuram by 300, 0% while in the correct identification the number is higher for Teori by 83,3%.
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4. DISCUSSION

In accordance with the results of the study, the students are more successful in usage preference
and adequateness in the cognitive field if the terms are given in Turkish. The most important reason
for this is the grammar structure of Turkish which is different from many European languages. Since
Turkish is an agglutinative language, the words are formed by joining morphemes together. In this
context, there can be an association between the word and the origin of it. Also, non-scientific usages
in daily life affect the perception in a positive way. For example; the word Sogurma is often used in
daily life by its several meanings such as “absorb, aspirate” while the word Absorbsiyon is less
meaningful since its usage is not common. The similar situation is valid for Esnek, Diizensizlik, Tike,
Yalitim, Asinma and Kutuplanma since they are generally used in daily language.

All the terms can be an example of the association between the word and the origin of it except
Ichiikey, Kizilotesi, Degisken Diren¢ and Y-ekseni since these are compound words. Because
compound words are the combination of two or more words. The word Dolanim can be expressed as
“Dola-n-1m”; Esnek as “Esne-k”; Kuram as “Kur-am” by seperating their affixes in essence of their
structures. The situation is similiar for the others (As seen at Table 6).

Based on the results of the study, the proficiency of the students in cognitive field is in the
higher level if the terms are given in Turkish. In this context, textbook writers or teachers should
prefer the physics terms in Turkish to prevent the mistakes in using the terms and make the cognitive
perception easier. Moreover, there should be decided on a common usage by the suggestions of
authorities, science institutions and universities and conventional terms should be determined. These
terms should be standardized by the help of a dictionary of scientific terms prepared by Turkish
Language Agency.

Table 6: Mean of Turkish, Word Structure and Turkish Word Origin of Terms

Code | Term Turkish Word Structure Mean of the Turkish Word Origin*
T1 | Absorption Sogurma Sogur-ma to suck; to absorb, to take in; to soak up
T2 | Circulation Dolanim Dola-n-im to .wind round, to encircle; to twist, to

coil; to bandage
T3 | Elastic Esnek Esne-k to yawn, to gape; to stretch, to bend
T4 | Entropy Diizensizlik Diiz-en-siz-lik flat; uniform
T5 | Relativity Gorelilik Gor-e-li-lik to see; to observe; view; to behold
T6 | Radiation Isinim Is1-n-1m to shine; to radiate; to light up,; ray
T7 | Concave I¢hiikey I¢/biik-ey -
T8 | Principle ke ke principle; postulate
T9 | Impulse Itme It-me to push
T10 | Isolation Yalitim Yalit-im to isolate
T11 | Capacity Siga Sig-a to fit into a container or place
T12 | Infrared Kizilotesi Kizil/6te-si -
T13 | Concentration | Derisim Der-ig-im to gather, to collect; to pick
T14 | Corrosion Asinma Asin-ma to corrode,; be abraded; waste away
T15 | Polarization Kutuplanma Kutup-lan-ma pole
T16 | Magnetism Miknatishik Miknatis-lik magnet
T17 | Quantitative | Nicel Nice-1 z})w many;: a fair amount of; rather a lot
T18 | Oscillator Salinict Sal-in-1ct to let off: to release
T19 | Premier Birincil Bir-inci-l one
T20 | Rheostat Degisken Diren¢ | Degis-ken/Dire-n-¢ | -
T21 | Theory Kuram Kur-am to set up; build; construct; to found
T22 | Reaction Tepkime Tep-ki-me to kick; to spurn
T23 | Thermal Isil Isi-1 heat; thermo, warmth
T24 | Ordinate Y-ekseni Y/eksen-i -

* Turkish Language Assembly Official Web Site
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Besides, in every educational level, teachers should make physics more attractive and the
contributions of developments in physics to the society should be underlined to make the students
more active about this issue. Physics teachers should work harder to attract students’ attention in
physics. The subjects which are harder for the students should be determined and the reasons of why
there subjects are harder should be established. Also, the teachers have a connection with up-to-date
experiences and train the students in a more organized way (Woolnaugh, 1994; Eryilmaz & Kirmizi,
2002).

To support the cognitive perception of the students, the foresaid terms are thought to be used in
practice by the help of comprehensive facilities and projects which are applied by the programs.
Accordingly, it is necessary for physics teachers to make comments on practical applications and also
there should be studies which support the development of assessment skills.

5. CONCLUSION

As a result of the Ul and U2 applications, when we look at all term pairs generally, in all term
pairs except one term pair; the terms expressed through foreign languages gave more effective results
in behaviours requiring low level ability to Bloom’s Taxonomy and the terms expressed in Turkish
gave more effective results in behaviours generally requiring high level ability (defining and
explicating).

With this study, it is shown that the candidates haven’t developed their theoretical and practical
knowledge and also their degree of perception the terms are not in the sufficient level.

REFERENCES

Aycan, S. & Yumusak, A. (2002). Lise fizik miifredatindaki konularin anlasilma diizeyleri iizerine bir arastirma, Paper
presented at the 5" National Natural Science and Mathematics Education Congress, 422-427, METU, Ankara-
TURKEY.

Bahar, M., Oztiirk, E. & Ates, S. (2002). Yapuandirimis grid metodu ile lise dgrencilerinin Newton 'un hareket yasast,
is, gii¢ ve enerji konusundaki anlama diizeyleri ve hatali kavramlarinin tespiti, Paper presented at the 5™ National
Natural Science and Mathematics Education Congress, 428-431, METU, Ankara-TURKEY.

Bakac, M. & Kumru, M. (1998). Fen dgretiminde amaglarin belirlenmesi, Paper presented at the 3™ National Natural
Science and Mathematics Education Congress, 234-236, KTU, Trabzon-TURKEY.

Caramazza, A., Mccloskey, M. & Green, B. (1981). Curvilinear Motion in The Absence of External Forces, Science,
210, 1130-1141.

Clement, J. (1983). A conceptual model discussed by Galileo and used intuitively by physics students, Mental Models.
Hillsdale, NJ: Lawrence Erlbaum.

Devecioglu, Y. & Akdeniz, A. R. (20006). Fizik égretmen adaylarimin alan bilgilerini giinliik yasamla iliskilendirme
diizeyleri. Paper presented at the 7" National Natural Science and Mathematics Education Congress, 1586-1591,
Gazi University, Ankara-TURKEY.

Dogan, M., Oruncak, B., Giinbay1, 1. (2002). Teachers and students’ approach to the problems in physics education at
high school level, Physics Education, 37, 543-546.

Dogan, M., Oruncak, B., Giinbayz, L. (2003). Ortadgretim fizik egitiminde karsilasilan sorunlar {izerine bir arastirma,
AKU Natural Sciences Journal, Vol. 111, Issue: 1-2, 99-110.

Dreyer, H., P. (1992). Physics teaching in Switzerland, Physics Education, 27, 300-301.

Eryilmaz, A. & Kirmuzi, S. M. (2002). Ogrenci ve ogretmenlerin lise 2 fizik konularmi nasil daha zevkli
dgrenebilecekleri hakkindaki goriisleri, Paper presented at the 5™ National Natural Science and Mathematics
Education Congress, 475-480, METU, Ankara-TURKEY.

Fellows, N. J. (1994). A windows into thinking: Using students’ writing to understand conceptual change learning in
science. Journal of Research in Science Teaching, 31, 985-1001.

Gok, T. & Erol, M. (2002). Ortadgretim fizik dersi elektromanyetizma konusu égretim programu gelistirme tizerine bir
¢alisma, Paper presented at the 5™ National Natural Science and Mathematics Education Congress, 494-500, METU,
Ankara-TURKEY.

Ha, E. & Song, J. (2009). Patterns of linguistic communication in teaching and learning science: a case study of Korean
middle school science classes. International Journal of Science Education, 31-2, 173-192.

Hasweh, M. (1988). Descriptive studies of students’ conceptions in science, Journal of Research in Science Teaching,
24,291-307.



Y. UNSAL / H. U. Egitim Faliiltesi Dergisi (H. U. Journal of Education), 39 (2010), 348-358 357

Kandil Ingeg, S. (2008). Kavram haritalarinin degerlendirme araci olarak fizik egitiminde kullamlmasi. Hacettepe
Universitesi Egitim Fakiiltesi Dergisi, 35, 195-206.

Kavaz, S. & Eryilmaz, A. (2002). Ogrencilerin gorsel yetenekleri ile fizik basarilar: arasindaki iligki, Paper presented at
the 5" National Natural Science and Mathematics Education Congress, 470-474, METU, Ankara-TURKEY.

Kavcar, N., Sengoren, S.K. & Tanel, R. (2008). Development of qualifications of science teachers. Balkan Physics
Letters, Special Issue, Bogazi¢i University Press, 623-630.

Keys, C. W. (1994). The development of scientific reasoning skills in conjunction with collaborative writing
assignments: An interpretive study of six ninth-graders. Journal of Research in Science Teaching, 31, 1003—1022.

Lythcott, J. (1985). Aristotelian was given as the answer, but was the question? American Journal of Physics, 53, 428—
432.

Oruncak, B., Unal, R. & Ozek, N. (2004). Sunif 6gretmeni adaylarimin fizik dersine bakisi, Paper presented at the
Turkish Physics Association 22™ Physics Congress, Bodrum-TURKEY.

Rivard, L.P. (1994). A review of writing to learn in science: Implications for practice and research. Journal of Research
in Science Teaching, 31, 969-983.

Sencar, S. & Eryilmaz, A. (2002). Dokuzuncu Sinif Ogrencilerinin Basit Elektrik Devreleri Konusuna Iliskin Kavram
Yamlgilari, Paper presented at the 5™ National Natural Science and Mathematics Education Congress, 444-449,
METU Ankara-TURKEY.

Terzi, A. & Seker, H. (2006). Ogrencilerin fizik dersine olan ilgi ve beklentileri, Paper presented at the 7™ National
Natural Science and Mathematics Education Congress, 960-964, Gazi University, Ankara-TURKEY.

Trowbridge, D. E. & Mcdermott, L. (1981). Investigation of students’ understanding of the concept of acceleration in
one dimension. American Journal of Physics, 49, 242-253.

Turkish Language Assembly Official Web Site, Retrieved January, 06, 2009, from http://www.tdk.gov.tr/

Van Zee, E.H., & Minstrell, J. (1997). Using questioning to guide student thinking. Journal of the Learning Sciences, 6,
227-269.

Varelas, M. (1996). Between theory and data in a seventh-grade science class. Journal of Research in Science Teaching,
33,229-263.

Vygotsky, L.S. (1962). Thought and language. New York: Wiley.
Webster, M. (2003). Merriam Webster’s collegiate dictionary. (11™ ed.). Springfield, MA: Merriam Webster Inc.
Woolnough, E., B. (1994). Why students choose physics or reject it? Physics Education, 29, 369-374.

Yalgin, Y., Ozdemir, E., Tanel, R., Sengéren, S.K. & Kavcar, N. (2008). A study on view of physics teachers on
changes in secondary school physics program. Balkan Physics Letters, Special Issue, Bogazi¢i University Press, 25-
32.

Genis Ozet

Ders kitaplar1 basta olmak iizere, ¢esitli kaynaklarda baz1 Fizik terimlerinin iki ya da daha fazla
alternatifi bulunmaktadir. Fizik terimleri arasinda dil ¢esitliligi bakimidan yabanci ya da Tiirkge
kokenli seklinde kesin bir smiflandirma yapmak zor olmakla birlikte, bu terimler genellikle yabanci
dillerden gelen kelimelerden ve bunlarm kullanilan dildeki karsiliklarindan olusan alternatifler olarak
karsimiza ¢ikmaktadir. Ogretmenlerin ve ders kitabi yazarlarmin séz konusu terimleri kullanma
sikliklarmin; terimlerin kullanim tercihlerini ve 6grencilerin algilamasin etkiledigi diisiincesi ve bu
konuda bir calisjmanin daha evvel yapilmamasi, boyle bir calismanin yapilmasi fikrini ortaya
cikarmustir. Bu durumun, 6grencilerin bu terimleri tanimlama ve algilamalarinda bir takim sikintilara
yol agip agmadigi, kavramsal algilamanin hangi alternatifler lehine oldugu ve bu baglamda
hangilerinin 6gretmenler ve ders kitab1 yazarlarinca tercih edilmesi gerektigi sorulari, bu calismanin
¢ikis noktasini olusturmustur.

Caligmanin 6rneklem grubu olarak, Tiirkiye’de 2005-2006 6gretim yili1 bahar doneminde Gazi
Universitesi, Gazi Egitim Fakiiltesi, Fizik Ogretmenligi Lisans Programinda dgrenim goren iigiincii,
dordiincii, besinci ve artik yil (5+) 6grencilerden olusan gruplar (Ny,= 70; Ny,= 85) yer almustir.
Caligmada veri toplama aracini olusturmak icin oncelikle, fizik 6gretmeni adaylarinin, ilkégretimden
yiikksek 6gretime kadar kullandiklar1 fizik ve fen ders kitaplar1 basta olmak iizere, ¢esitli kaynaklar
incelenerek bazi genel es anlamli terimler belirlenmistir. Elde edilen terim ¢iftleri incelenerek, sik
kullanilanlar1 arasindan 24 ¢ifti rasgele secilmistir. Daha sonra bu terim ¢iftleri kullanilarak bes hafta
arayla yapilan ilk iki uygulama ile 6grencilerin bunlarin ayni anlama gelip gelmediginin farkinda olup
olmadiklari arastirilmistir. Arastirmada iki farklh (U1, U2) uygulama (6nce Ul, bes hafta sonra U2



358 Y. UNSAL / H. U. Egitim Faliiltesi Dergisi (H. U. Journal of Education), 39 (2010), 348-358

olmak iizere) yapilmistir. Ul ve U2, secilmis toplam 24 ¢ift fizik teriminin climle ya da es anlamli
terim olarak ifade edilmesinin; tamim tercih edilmiyorsa en azindan bir es anlamli terimle
iligkilendirilmesinin beklendigi birer anket formuna dayanmaktadir. Bu terim giftleri, biri yabanci
kokenli, digeri Tiirk¢e karsiliklardan olusan ciftlerdir. Ul ve U2 testleri, terim g¢iftlerinden biri U1’de,
digeri U2’de olacak sekilde ayr1 zamanlarda verilmistir. Ayrica, her bir testte yabanci kdkenli ve
Tiirkge terim sayilar1 esit tutulmustur. Ornegin birinci uygulama olan Ul’de Absorbsiyon 'un, ikinci
uygulama olan U2’de ise Sogurma’nin tammlanmasi, tanim tercih edilmiyorsa en azindan bir es
anlaml terimle iliskilendirilmesi beklenmistir. Ogrencilere terimleri ciimle halinde tanimlamalar1 veya
bire bir kelime olarak karsiliklarmi ifade etmeleri seklinde bir telkinde 6zellikle bulunulmamaistir.
Fakat siiflama yapilirken, ciimle halinde agiklama egiliminin Bloom Taksonomisi’ne gére kavrama
basamagia; bire bir kelime ile iliskilendirme egiliminin ise bilgi basamagina karsilik geldigi
diisliniilmiistiir. Testten elde edilen veriler dokiiman analizi yontemiyle betimsel olarak incelenmis ve
sonuglar1 kaydedilmistir.

Elde edilen bulgular incelendiginde, kullanilan terim ¢iftlerinden 12 adedinde yani yarisinda,
yabanci kokenli kelime seklindeki fizik terimlerini Tiirkce olanlarina gore daha gok bos birakmuglardir.
S6z konusu terim giftlerinin dokuzunda ise bu egilimim tersine, Tiirkge kokenli kelime seklindeki fizik
terimlerini, yabanci kdkenli olanlarina gore daha ¢ok bos birakmiglardir. Terim giftlerinden biri olan
Entropi ve Diizensizlik igin ise bos birakma oranlar1 bakimindan herhangi bir farklilik
gozlemlenmemistir. Dikkate deger bir baska durum olarak, Kapasitans ve Siga terim ¢iftinden Siga
icin hi¢ bos birakilan cevaba rastlanmamistir. Reosta ve Degisken Direng terim ciftinde higbir 6grenci
cevap formundaki ilgili kismi bog birakmamagtir.

Elde edilen bulgular ve analizler 151g¢1nda, tiim terim ¢iftlerine genel olarak baktigimizda tek bir
terim ¢ifti (Teori-Kuram) disindaki diger tiim terim ¢iftlerinde, yabanct kokenli sozciiklerle ifade
edilen terimlerin genelde Bloom Taksonomisi’ne daha diisiik diizey beceri gerektiren davraniglarda
(tek kelime ile karsilama — bilgi diizeyi); Tiirkce kokenli sozciiklerle ifade edilen terimlerin ise
genelde daha {ist diizey beceri gerektiren davraniglarda (tamimlama ve agiklama — kavrama diizeyi)
daha etkili sonuglar verdigi ortaya ¢ikmustir.

Yapilan bu ¢aligmayla dncelikle, 6gretmen adaylarmin kendi alanlarindaki kuram ile uygulama
bilgilerini yeterince iliskilendiremedikleri, se¢ilmis bu terimleri algilama diizeylerinin yeterli diizeyde
olmadig: goriilmektedir. Ote yandan dgrencilerin kullanmayn sectikleri sdzciiklere ve biligsel alandaki
yeterliliklerine baktigimizda, terimlerin Tiirk¢e sozciiklerle verilmesi durumunda kavramsal
algilamada daha basarii olabilecekleri Ongoriilmektedir. Bunun en onemli gerekgesi olarak;
Tiirk¢e’nin dilbilgisi bakimindan diger bir¢ok Avrupa dillerinden farkli yapida olmasi akla gelebilir.
Bilindigi gibi, Tiirkce yap1 olarak, sondan eklemeli bir dil oldugu i¢in, sozciikler genelde belirli kelime
koklerinden tiireyerek iiretilir. Bu baglamda, bir Tiirk¢e kelimenin tiiredigi kok ile kendisi arasmda
kolaylikla ¢agrisim yapilabilir. Bunun yaninda, giinliik yasamdaki bilimsel olmayan kullanimlarin da
algilamay1 ¢agrisim yoluyla olumlu etkiledigi durumlarin da oldugu ifade edilebilir.

Arastirma sonuglarina dayanarak, Ogrencilerin biligsel alandaki yeterliliklerinin, terimlerin
Tirkge sozciiklerle verilmesi durumunda daha {ist diizeyde olabilecegi goriilmektedir. Bu ¢ercevede,
fizik terimlerinin kullaniminda bir kargasaya neden olmamak ve kavramsal algilamay1 kolaylagtirmak
icin ders kitaplarinda ve 6gretmenlerin bireysel sdylemlerinde dncelikle, Tiirk¢e olan terimler tercih
edilmelidir. Hatta bu konuda ortak bir kullanim yoluna gidilerek; alaninda yetkin egitim otoritelerinin,
bilimsel kuruluslarin, tiniversitelerin goriisleri de alinarak iizerinde uzlasilmig terimler belirlenmelidir.
Aragtirmadan elde edilen sonug, degerlendirme ve Onerilerin 6zellikle 6gretmenler ve ders kitabi
yazarlar1 i¢in faydali olabilecegi diisliniilmektedir.



