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The Investigation of 6th Grade
Student Misconceptions Originated
from Didactic about the “Digestive

System” Subject
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Abstract

In this study, the misconceptions emerged as a result of instruction were examined

from the viewpoint of the Didactic Transposition Theory. To this end, two random-

ly selected sample groups (n = 33 and   n = 31) from the students of two nearby

schools in downtown Balikesir were included in the study. It was observed that dif-

ferent knowledge references had been selected according to the targets of the

schools and the instructors. As a result, the transpositions of the teachers affected the

Instructed Knowledge. The differences in the Instructed Knowledge affected the

Assimilated Knowledge of students. Therefore, different misconceptions were

observed in each sampling group. In other words, the differences in teachers’ trans-

positions were reflected to the Assimilated Knowledge and the misconceptions of 

students.
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Misconceptions might be of didactic, linguistic, epistemological,

ontogenic, or cultural origin. In this study, the misconceptions of

didactic origin about digestion system were analyzed. In his work,

Ozgur (2001, 2004a, b, c) compared pre-and-post instruction mis-

conceptions of French and Turkish among 6th grade primary

school students on “Respiratory System.” It was observed that the

students in both countries had similar misconceptions with other

students in their respective countries before the instruction.

However, it was found that there were significant differences in the

findings on misconceptions of students from the two countries. The

misconceptions of the French students on the topic were a homog-

enous distribution in all the schools. In other words, in French

schools, there were not any significant differences in both quanti-

ties and qualities among the post instruction misconceptions. On

the other hand, significant differences were found in post instruc-

tion misconceptions among the Turkish schools. For example,

while a type misconception is dominant in school A, different kinds

of misconceptions are coming forward in school B. In other words,

misconceptions of students had a heterogeneous distribution. The

reasons of this difference were not examined in Ozgur’s works

(2001, 2004a, b, c) and Ozgur and Darley’s work (2002).

The findings of Ozgur’s studies (2001, 2004a,b,c) and Ozgur and

Darley’s study (2002) revealed the inquiry of this research. How is

it possible that students in the very same educational system have

so different misconceptions after the instruction? Accordingly, it

has been thought that this evident difference in misconceptions

might be the result of different Didactic Transposition processes in

primary schools of Turkey (Ozgur, 2004a, b, c).

The misconceptions have been explained with the Didactic

Transposition Theory. Didactic Transposition is a theory in which

the process of teaching and learning is examined together with and

transposition it is accompanied by Chevallard and Johsua (1982)

and Chevallard (1991). There are four main types of information

the transition in this: Theory, Scientific Knowledge, Knowledge to be
Instructed, Instructed Knowledge, and the Assimilated Knowledge.
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Figure 1. Didactic Transposition Theory Process (Bosch, Chevallard & Gascòn, 2005)

In the Didactic Transposition Theory process, the first knowledge

type is Scientific Knowledge. Knowledge obtained by scientific

research and accepted and published by scientific community com-

pose the Scientific Knowledge. The second knowledge is the

Knowledge to be Instructed. While Chevallard is talking about this

knowledge, he points the Education Programs and Teacher Books

as references. All the information that is used in the classroom by

teachers is the equivalent of Instructed Knowledge in the third step

of the Didactic Transposition Theory. In this context, the process

of the transformation of Instructed Knowledge is named as

Teacher’s Transposition. The last one is Assimilated Knowledge
truthfulness or falseness of which is not proved, which is unpub-

lished and only exists in the mind of student.

Although it is not accepted as a separate Knowledge to be Instructed,

the only 6th grade Science textbook implemented by the Ministry

of National Education (MEB; Güngör, Dökme, Ülker, Y›ld›ran,

Ayd›nl› & Bafl, 2002), accepted as the real Knowledge to be Instructed
(Özgür, 2004a, b, c). If the administrators and/or teachers in the

schools set the success of their students at the High School Entrance

Examination (OKS) as a special goal to themselves, in this case, the

knowledge required to answer the questions in the OKS can be

accepted as Knowledge to be Instructed (Özgür, 2004a, b, c). Finally,

the type of Knowledge to be Instructed mentioned above comes for-

ward as a phenomenon special to the Turkish Education System.

There can be found internal and external factors that affect Teachers

Transposition. Teachers’ area of specialization (i.e., science, physics,

chemistry or biology) and the year of professional experience can be

given as examples to the internal factors. The rating of schools in the

OKS and school administrators and/or teachers attitudes toward the

OKS can be given as examples to the external factors. 
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There are many studies about misconceptions conducted in

Turkey. While some of these studies deal with general characteris-

tics of the misconceptions (i.e., Ya¤basan & Gülçiçek, 2003), some

others deal with determining the origin of the misconceptions (i.e.,

At›lboz, 2004; Bahar, 2003; Bozkurt & Aydo¤du, 2004; Bozkurt,

Salman Ak›n & Uflak, 2004; Ç›ld›r & fien, 2006; Karaer, 2007; Selvi

& Yak›flan, 2004; Tarakç›, Hatipo¤lu, Tekkaya & Özden, 1999;

Tekkaya & Balc›, 2003; Tekkaya, Çapa & Y›lmaz, 2000; Temelli,

2006; Yak›flan, Selvi & Yürük, 2007; Y›lmaz, Erdem & Morgil, 2002;

Yürük & Çak›r, 2000). There are some studies about remedying the

misconceptions (Atefl & Polat, 2005; Ayar Kayal› & Tarhan, 2004;

Cofltu, Çepni & Yeflilyurt, 2002; Karamustafao¤lu, Ayas & Cofltu,

2002; Kurt & Akdeniz, 2004; Özkan, Tekkaya & Geban, 2001;

Öztürk Ürek & Tarhan, 2005; Taflk›n Can, Yaflad›, Sönmezer &

Kesercio¤lu, 2006; Tatar & Cansüngü Koray, 2005; Tekkaya, 2002;

Tezcan & Salmaz, 2005; Türkmen, Çardak & Dikmenli, 2005). In

this study, the answers to the problems of “Is there a relationship

between the Transposition Didactic process and Students’ post-

instruction didactic originated misconceptions?” and “How stu-

dents’ Assimilated Knowledge is affected by Teachers

Transposition?” are sought.

For this purpose, the hypothesis of “The differences in the didactic
originated, observed misconceptions between the primary school stu-
dents of the selected schools resulted from the differences of the
Knowledge to be instructed accepted as the reference by the teachers in
their instruction of the subject and the Instructed Knowledge trans-
posed by them” was set.

In the last years, there have been many different terms are used as

misconception, alternative concepts, alternative framework, pre-

conceptions to describe student’s understanding at the sciences

(Nakipoglu, 2006). In this study, as Cakir and Yoruk (1999)

describe, terms are expressed with misconceptions term students’

different origin owner conceptual understandings (Cakir & Yoruk,

1999). In this study, the effects of the Knowledge to be Instructed
and Instructed Knowledge on the misconceptions of 6th year of pri-

mary school students about “Human Digestion System” are exam-

ined.
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Method

The sample for the study included 6th grade students randomly

chosen from 2 different schools by 2 science teachers in two differ-

ent schools at the same location in the city centre of Bal›kesir.

Although the selected schools are in the same neighborhood with

respect to their success, the rates in the OKS are quite different.

While School I succeeded in sending 8% of its students to

Anatolian High Schools and Science High Schools for the year 2004

and 2,2% for the year 2005, School II, on the other hand, succeed-

ed in sending 29% of it students to the same schools for the year

2004 and 68,2% for the year 2005.

Both teachers are at the same age. They have been educated in

Science Teaching Education and have five years of experience.

They have also previously taught the digestion system. A pre-test

and a questionnaire have been prepared, implemented and ana-

lyzed in the study. To prepare the questionnaire, educational stud-

ies on digestion and epistemological analysis of digestion were used

(Özgür, 2004a, b; Çak›c›, 2005; Teixeira, 2000; Nunez & Banet,

1997; Banet & Nunez, 1997; Osborne et al., 1992; Contento, 1981;

Gellert, 1962; Sauvageot-Skibine, 1991; Giordan & Vecchi, 1994;

Clement, 1991). The test was administered to 33 students at school

I and 31 students at school II before the instruction of the subject.

The very same test was used again two months after the students

had the instruction of the subject and evaluated as a final test. 

The subjects given to the students about digestion were recorded

and encoded. A Knowledge Network Technique was used to analyze

the Knowledge to be Instructed and Instructed Knowledge (Pelitoglu

2006). As the Knowledge to be Instructed, science textbooks for sixth

grade students of primary schools of the MEB and the knowledge

required to answer the OKS questions were analyzed. As the

Instructed Knowledge “the Network of the Instructed Knowledge”

prepared on course records, exam question analyses, and the analy-

sis of questionnaires implemented on teachers were used. To

determine the Assimilated Knowledge, the analysis of the post-test

was used.
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Results

Homogeneity was observed about misconceptions in the pre-test

among the answers of the students in both schools. Generally, when

the Network of the Knowledge to be instructed was examined, it is

seen that Digestion system is explained through 49 concepts. Four

of these concepts are aliments, 18 are anatomy, 10 are mechanic and

chemical digestion, and the other 5 are the concepts of other cate-

gories. Digestion system is mostly studied anatomically and the

physiology of digestion was not much taken into consideration.

Significant differences are seen between the two. Knowledge to be
instructed emphasizes on the concept of digestion more anatomical-

ly and mechanically while Instructed Knowledge II emphasizes on

the concept of digestion more physiologically and chemically. In

this research, reference source of Knowledge to be instructed is

added to Transposition Didactic Theory as a new knowledge.

According to the theory, reference of Knowledge to be instructed is

merely a unique teaching program. However, in Turkey, students

are expected to be prepared to exams like the OKS, the University

Entrance Examination (OSS), and the Public Services Entrance

Examination (KPSS). In conclusion, parallel to sources of the

Knowledge to be instructed, two different kinds of teacher’s types

emerged; while one of the teacher types considers the only

Knowledge to be instructed as a main source for the program, the

other considers both the program itself and the knowledge needed

to answer the questions of the OKS correctly.

In the post-test, more didactic misconceptions on anatomy and

mechanical digestion were found in Sampling I. On the other hand,

in Sampling II, didactic misconceptions on physiology and chemi-

cal digestion were found more commonly. As indicated in the dif-

ferent sources, some misconceptions are found in the pre-test

because of attaching too much importance on the stomach

(Bachelard, 1938).

According to these findings the hypothesis “the differences in the
didactic originated misconceptions among the primary school students
of the selected schools resulted from the differences between the
Knowledge to be Instructed accepted as the reference by the teachers in
their instruction of the subject and the Instructed Knowledge trans-
posed by them” was supported.
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Discussion and Conclusions

It is concluded that these differences between misconceptions

were resulted from the differentiation in the Instructed Knowledge
due to the choices of references of the Knowledge to be Instructed.

This study shows that exams like the OKS introduce a new kind of

Knowledge to be instructed. Hence, two kinds of teacher types and

two different kinds of Instructed Knowledge have emerged. This

dilemma has affected students’ assimilated knowledge and as a

result different kinds of misconceptions were seen. By suggesting

various perspectives, it was observed that Didactic Transposition

process has unique specifications according to each country. 

ÖZGÜR, PEL‹TO⁄LU / The Investigation of 6th Grade Student Misconceptions ... • 155



References/Kaynakça
Atefl, S., & Polat, M. (2005). Elektrik devreleri konusundaki kavram yan›lg›lar›n›n

giderilmesinde ö¤renme evreleri metodunun etkisi. Hacettepe Üniversitesi E¤itim
Fakültesi Dergisi, 28, 39-47.

At›lboz, N. G. (2004). Lise 1. s›n›f ö¤rencilerinin mitoz ve mayoz bölünme konular›

ile ilgili anlama düzeyleri ve kavram yan›lg›lar›. G. Ü. Gazi E¤itim Fakültesi Dergi-
si, 24 (3), 147-157.

Ayar Kayal›, H. & Tarhan, L. (2004). “‹yonik ba¤lar” konusunda kavram yan›lg›lar›-

n›n giderilmesi amac›yla yap›land›rmac›-aktif ö¤renmeye dayal› bir rehber materyal

uygulamas›. Hacettepe Üniversitesi E¤itim Fakültesi Dergisi, 27, 145-154.

Bachelard, G. (1938). La formation de I’esprit scientifique. Paris: Vrin.

Bahar, M. (2003). A study of pupils’ ideas about the concept of life. Kastamonu E¤i-
tim Dergisi, 11 (1), 93-104.

Banet, E., & Nunez, F. (1997). Teaching and learning about human nutrition: A cons-

tructivist approach. International Journal of Science Education,  19 (10), 1169-1194.

Bosch, M., Chevallard, Y., & Gascòn, J. (2005) Science or magic? The use of models

and theories in didactics of mathematics. Proceedings of CERME 4 European research
inmathematics education, in press. Retrivied 12.02.2007 from http://cer-

me4.crm.es/Papers%20definitius/11/Bosch%20Chevall.pdf . 

Bozkurt, O., & Aydo¤du, M. (2004). ‹lkö¤retim 6., 7. ve 8. s›n›f ö¤rencilerinin “Ozon

tabakas› ve görevleri” hakk›ndaki kavram yan›lg›lar› ve oluflturma flekilleri. Kasta-
monu E¤itim Dergisi, 12 (2), 369-376. 

Bozkurt, O., Salman Ak›n, B., & Uflak, M. (2004). ‹lkö¤retim 6., 7. ve 8. s›n›f ö¤ren-

cilerinin “Erozyon” hakk›ndaki ön bilgilerinin ve kavram yan›lg›lar›n›n tespiti. Ga-
zi Üniversitesi K›rflehir E¤itim Fakültesi, 5 (2), 277-285.

Çak›c›, Y. (2005). Exploring Turkish upper primary level pupils’ understanding of

digestion. International Journal of Science Education, 27 (1), 79-100.

Chevallard, Y., & et Johsua, M.A. (1982). Un exemple d’analyse de la transposition

didactique ; la notion de distance, Recherches en didactiques des mathématiques ,  3

(1), Grenoble, La pensée sauvage.

Chevallard, Y. (1991). La transposition didactique. Du savoir savant au savoir ense-

igné (deuxième édition), Grenoble, La pensée sauvage.  

Clement, P. (1991). Sur la persistance d’une conception: La tuyauterie continue di-

gestion excretion,  Aster N13 Respirer, digerer, assimilent-ils, ‹NRP, Paris. 

Contento, I. (1981). Children’s thinking about food and eating-a Piagetian-based

study. Journal of Nutrition Education, 13, 86-90.

Cofltu, B., Çepni, S., & Yeflilyurt, M. (2002). Kavram yan›lg›lar›n›n giderilmesinde
bilgisayar destekli rehber materyallerin kullan›lmas›. 5. Ulusal Fen Bilimleri ve Ma-

tematik E¤itimi Kongresi’nde sunulan bildiri. ODTÜ, Ankara.

Çak›r, S. Ö. & Yörük, N. (1999). Oksijenli solunum konusunda kavram yan›lg›lar›
teflhis testinin gelifltirilmesi ve uygulanmas›. III. Fen Bilimleri E¤itimi Sempozyu-

mu’nda sunulan bildiri. M.E.B ÖYGM

Ç›ld›r, I., & fien, A. ‹. (2006). Lise ö¤rencilerinin elektrik ak›m› konusundaki kav-

ram yan›lg›lar›n›n kavram haritalar›yla belirlenmesi. Hacettepe Üniversitesi E¤itim
Fakültesi Dergisi, 30, 92-101.

156 • EDUCATIONAL SCIENCES: THEORY & PRACTICE



Gellert, E. (1962). Childen’s conceptions of the content and functions of the human

body.Genetic Psychology Monographs, 65, 293-405.

Giordan, A., & Vecchi, G.de. (1994). Actualités pédagogiques et psychologiques-Les

origines dusavoir –Des conceptions des apprenants aux concepts scientifiques, De-

lachaux & Niestlé S. A., Deuxième édition, Delachaux et Niesté, Lausanne (Swit-

zerland) Paris.

Güngör, B., Dökme, ‹., Ülker, S., Y›ld›ran, F. N., Ayd›nl›, R., & Bafl, B. (2002). ‹lkö¤-
retim fen bilgisi 6 ders kitab›. Milli E¤itim Bakanl›¤›: ‹stanbul.

Karaer, H. (2007). S›n›f ö¤retmeni adaylar›n›n madde konusundaki baz› kavramlar›n

anlafl›lma düzeyleri ile kavram yan›lg›lar›n›n belirlenmesi ve baz› de¤iflkenler aç›s›n-

dan incelenmesi. Kastamonu E¤itim Dergisi, 15 (1), 199-210.

Karamustafao¤lu, S., Ayas, A., & Cofltu, B. (2002). S›n›f ö¤retmeni adaylar›n›n çözel-
tiler konusundaki kavram yan›lg›lar› ve bu yan›lg›lar›n kavram haritas› tekni¤i ile
giderilmesi. V. Ulusal Fen Bilimleri ve Matematik E¤itimi Kongresi’nde sunulan bil-

diri. Orta Do¤u Teknik Üniversitesi, Ankara.

Kurt, fi. & Akdeniz, A. R. (2004). Ö¤retmen adaylar›n›n kuvvet kavram› ile ilgili ya-

n›lg›lar›n› gidermede keflfedici laboratuar modelinin etkisi. Hacettepe Üniversitesi
E¤itim Fakültesi Dergisi, 27, 196-205.

Nakipo¤lu, C. (2006). Fen ve teknoloji ö¤retiminde yanl›fl kavramalar. (Ed.) M. Ba-

har, Fen ve teknoloji ö¤retimi içinde (s. 191-218).  Ankara: PegemA Yay›nc›l›k.

Nunez, F., & Banet, E., (1997). Student’s conceptual patterns of human nutrition,

International Journal of Science Education, 19 (5), 509-526.

Osborne, J., Wadsworth, P., & Black, P. (1992). The science processes and concept explo-
ration (SPACE) research report: Processes of life. Liverpool: Liverpool University Press.

Özgür, S. (2001). La comparaison des conceptions de l’appareil respiratoire chez des ele-
ves de 5e en France et des eleves de 6e en Turquie. Université Joseph Fourier de Gre-

noble, Thèse non publie de Dea de didactique des disciplines scientifiques, Gre-

noble.

Özgür, S., & Darley, B.(2002). Comparaison des conceptions des eleves Turcs et Fran-
çais a propos du concept de respiration en classe de 5e. Actes des XXIVes journees in-

ternationales sur la communication, l’education et la culture scientifiques et indus-

trielles, des cultures, des techniques, des sciences, Chamonix. 327-332.

Özgür, S. (2004a). Analyse de la transposition didactique en Turquie, Des institutions
noosphériennes a l’enseignant, l’enseignement de la digestion humaine a collège. Thèse

de doctorat non publie, Université Joseph Fourier-Grenoble1, U.F.R. ›nformatique

et mathematiques appliquees, Grenoble.

Özgür, S. (2004b). La transposition noospherience dans le systeme educatif Turc:

Exemple de la digestion humanie, Bal›kesir Üniversitesi Fen Bilimleri Enstitüsü Der-
gisi, 6 (2), 77-97.

Özgür, S. (2004c). Analyse didactique du contenu portant sur la digestion humaine

du nouveau manuel de sciences experimentales de sixieme au college. Bal›kesir
Üniversitesi Fen Bilimleri Enstitüsü Dergisi, 6 (2), 98-110.  

Özkan, Ö., Tekkaya, C. & Geban, Ö. (2001) Ekoloji konular›ndaki kavram yan›lg›-
lar›n›n kavramsal de¤iflim metinleri ile giderilmesi. Yeni Bin Y›l›n Bafl›nda Fen Bi-

limleri E¤itimi Sempozyumu Bildiriler Kitab›, Maltepe Üniversitesi E¤itim Fakül-

tesi,  7-8 Eylül, ‹stanbul, s 191-193. 

ÖZGÜR, PEL‹TO⁄LU / The Investigation of 6th Grade Student Misconceptions ... • 157



Öztürk Ürek, R., & Tarhan, L. (2005). “Kovalent ba¤lar” konusundaki kavram ya-

n›lg›lar›n›n giderilmesinde yap›land›rmac›l›¤a dayal› bir aktif ö¤renme uygulamas›.

Hacettepe Üniversitesi E¤itim Fakültesi Dergisi, 28, 168-177.

Pelito¤lu, F. (2006). ‹lkö¤retim 6. s›n›f “sindirim sistemi” konusunun transpozisyon
didaktik teorisine göre incelenmesi. Yay›mlanmam›fl yüksek lisans tezi. Bal›kesir Üni-

versitesi Fen Bilimleri Enstitüsü, Biyoloji E¤itimi Anabilim Dal›, Bal›kesir.

Sauvageot-Skibine, M. (1991). Problèmes posés par l’enseignement des concepts d’ali-
mentation et de nutrition au collège. Obstacles à la construcion du concept de digesti-
on au collège. Thèse de doctorat. Université de Paris VII U.E.R. De Didactique Des

Disciplines Section Didactique de la Biologie.

Selvi, M., & Yak›flan., M. (2004). Üniversite 1. s›n›f ö¤rencilerinin enzimler konusu

ile ilgili kavram yan›lg›lar›. G. Ü. Gazi E¤itim Fakültesi Dergisi, 24 (2), 173-182.

TC Milli E¤itim Bakanl›¤›. (2000, Kas›m). 13.10.2000 tarihli 387 say›l› karar. Tebli¤-
ler Dergisi, 63, (2518).

Tarakç›, M., Hatipo¤lu, S., Tekkaya, C., & Özden, M. Y. (1999). A cross- age study

of high school students’ understanding of diffusion and osmosis. Hacettepe Üniver-
sitesi E¤itim Fakültesi Dergisi, 15, 84-93.

Taflk›n Can, B., Yaflad›, G., Sönmezer, D., & Kesercio¤lu, T. (2006). Fen ö¤retimin-

de kavram yan›lg›lar› ve senaryolar kavram yan›lg›lar›n› giderebilir mi? Hacettepe
Üniversitesi E¤itim Fakültesi Dergisi, 31, 133-146.

Tatar, N., & Cansüngü Koray, Ö. (2005). ‹lkö¤retim sekizinci s›n›f ö¤rencilerinin

“genetik” ünitesi hakk›ndaki kavram yan›lg›lar›n›n belirlenmesi. Kastamonu E¤itim
Dergisi, 13 (2), 415-426.

Teixeira, F. M. (2000). What happens to the food we eat? Children’s conceptions of

the structure and function of the digestive system. Int. J. Sci. Educ., 22 (5), 507-520.

Tekkaya, C. (2002) Misconceptions as barrier to understanding biology. Hacettepe
Üniversitesi E¤itim Fakültesi Dergisi, 23, 259-266.

Tekkaya, C., & Balc›, S. (2003). Ö¤rencilerin fotosentez ve bitkilerde solunum ko-

nular›ndaki kavram yan›lg›lar›n›n saptanmas›. Hacettepe Üniversitesi E¤itim Fakülte-
si Dergisi, 24, 101 107.

Tekkaya, C., Çapa, Y., & Y›lmaz, Ö. (2000). Biyoloji ö¤retmen adaylar›n›n genel bi-

yoloji konular›ndaki kavram yan›lg›lar›. Hacettepe Üniversitesi E¤itim Fakültesi Der-
gisi, 18, 140-147.

Temelli, A. (2006). Lise ö¤rencilerinin genetikle ilgili konulardaki kavram yan›lg›la-

r›n›n saptanmas›. Kastamonu E¤itim Dergisi, 14 (1), 73-82.

Tezcan, H., & Salmaz, Ç. (2005) Atomun yap›s›n›n kavrat›lmas›nda ve yanl›fl kavra-

malar›n giderilmesinde bütünlefltirici ve geleneksel ö¤retim yöntemlerinin etkileri.

G. Ü. Gazi E¤itim Fakültesi Dergisi, 25 (1), 41-54.

Türkmen, L., Çardak, O., & Dikmenli, M. (2005). Lise 1 biyoloji dersi alan ö¤ren-

cilerin canl›lar›n çeflitlili¤i ve s›n›fland›r›lmas› ile ilgili kavram yan›lg›lar›n›n belirlen-

mesi ve kavram haritas› yard›m›yla de¤ifltirilmesi. G. Ü. Gazi E¤itim Fakültesi Der-
gisi, 25 (1), 155-168.

Ya¤basan, R., & Gülçiçek, Ç. (2003). Fen ö¤retiminde kavram yan›lg›lar›n›n karak-

teristiklerinin tan›mlanmas›. Pamukkale Üniversitesi E¤itim Fakültesi Dergisi, 13 (1),

102-120.

158 • EDUCATIONAL SCIENCES: THEORY & PRACTICE



Yak›flan, M., Selvi, M., & Yürük, N. (2007). Biyoloji ö¤retmen adaylar›n›n tohumlu

bitkiler hakk›ndaki alternatif kavramlar›. Türk Fen E¤itimi Dergisi, 4 (1), 60-79.

Y›lmaz, A., Erdem, E., & Morgil, ‹. (2002). Ö¤rencilerin elektrokimya konusundaki

.kavram yan›lg›lar›. Hacettepe Üniversitesi E¤itim Fakültesi Dergisi, 23, 234-242.

Yürük, N., & Çak›r, Ö.S. (2000). Lise ö¤rencilerinde oksijenli ve oksijensiz solunum

konusunda görülen kavram yan›lg›lar›n›n saptanmas›. Hacettepe Üniversitesi E¤itim
Fakültesi Dergisi, 18, 185-191.

ÖZGÜR, PEL‹TO⁄LU / The Investigation of 6th Grade Student Misconceptions ... • 159


