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Introduction 

 

Teacher is one of the basic elements of the teaching and learning phases. He is the 

person who continuously interacts with the student, performs the curriculum, manages the 

instruction and evaluates both student and instruction. The characteristics of teachers effect 

mainly the characteristics of these phases (MEB OYEGM, 2001). 

 In USA the examination of the effect of the characteristics of the teachers on students’ 

achievements started to be discussed with Coleman’s report in 1960. The results of this study 

realized with 800.000 students excited great repercussions in USA. After the Coleman’s 

report various studies had been realized on education system of USA and characteristics of 

teachers and the results of these studies were discussed in different (Stevenson ve diğ., 1968; 

Stevenson ve diğ., 1986, Stevenson ve diğ., 1990; Stevenson ve Stigler, 1992; Jencks ve 

Riesman, 1969; Shulman, 1986, 1987; Greenwald, Hedges, and Laine, 1996; Ferguson and 

Brown, 2000). In 1985, Lee Shulman who was the president of the Association of American 

Educational Researches proposed the concept “pedagogical content knowledge” in his 

presentation about the characteristics of the teachers. 

 Since that day various studies had been realizing continuously about this concept. In 

these studies many researchers evaluated “pedagogical content knowledge” differently and 

proposed that it has different compounds sürmüşlerdir (Shulman, 1987; Smith & Neale, 1989; 

Grossman, 1990; Marks, 1990; Fernandez- Balboa & Stiehl, 1995; Tuan, 1996; Magnusson, 

Krajcik, & Borko, 1999).  While some of the researchers don’t accept that these are not 

compounds of the pedagogical content knowledge, the others accept them as a sub phases of 

the other compounds. For example, Shulman (1987) accept only representations and students’ 

knowledge as compounds of pedagogical content knowledge and he kept subject matter 

knowledge outside of the pedagogical content knowledge. In these researches the compounds 

of the pedagogical content knowledge are subject matter knowledge (Smith & Neale, 1989; 

Marks, 1990; Fernandez- Balboa & Stiehl, 1995; Tuan, 1996), representations (Shulman, 



1987; Smith & Neale, 1989; Grossman, 1990; Marks, 1990; Fernandez- Balboa & Stiehl, 

1995; Tuan, 1996; Magnusson, Krajcik, & Borko, 1999), knowledge about student (Shulman, 

1987; Smith & Neale, 1989; Grossman, 1990; Marks, 1990; Fernandez- Balboa & Stiehl, 

1995; Tuan, 1996; Magnusson, Krajcik, & Borko, 1999),  knowledge about curriculum 

(Grossman, 1990; Marks, 1990; Tuan, 1996; Magnusson, Krajcik, & Borko, 1999), structure 

(Fernandez- Balboa & Stiehl, 1995; Tuan, 1996) and knowledge about purpose (Grossman, 

1990; Fernandez- Balboa & Stiehl, 1995; Magnusson, Krajcik, & Borko, 1999). But 

representations are one of the important compounds of the pedagogical content knowledge. 

 According to Shulman (1987) representation is an important compound of  of the 

pedagogical content knowledge and the models, analogies, metaphors, examples, simulations, 

explanations, etc. used while teaching a concept involve the use of representation. In last 

years the number of studies about representation increased a lot. In 2000 NCTM (National 

Council of Teacher of Mathematics) changed mathematics education standards by opening a 

new title for representation. In this study we considered mainly modeling which is one of the 

“representation” styles in mathematics education. The concept “modeling” was perceived 

differently according to the sort of the realized research. Some of the researchers perceived 

modeling as mental modeling (Van Direl ve Verloop, 1999; Justi ve Gilbert, 2002).  Another 

group of researcher saw modeling as a tool in the presentation of the concept. These 

researchers examined modeling in three parts: modeling with real life (McCrae & Stacey, 

1997, Nisbet and Putt, 2000), manipulative modeling (Izsak, 2003; Wenrick; 2003; Ertle, 2006) 

and technological modeling (D'Ambrosio & Mewborn, 1994; Thompson, 1992; Tzur, 1999; 

Wenrick, 2003; Ortiz, Castro ve Rico, 2001). 

 All most in all studies it is determined that students had some difficulties in learning 

mathematical concepts and properties. They explained that the use of representations helped 

students to conceptualize and learn the concepts. They said that the use of modeling which is 

one of representation method had positive effects on learning söylemişlerdir (McCrae & 

Stacey, 1997, Nisbet and Putt, 2000; Izsak, 2003; Ertle, 2006; D'Ambrosio & Mewborn, 1994; 

Thompson, 1992; Tzur, 1999; akt. Wenrick, 2003; Ortiz, Castro ve Rico, 2001). Because of 

this in curriculum studies the use of representations and modeling is supported and new 

additions had been made in this way (NCTM, 2001; England, 2008).  

 In Turkey studies about teacher education accelerated since 1980. In 1998 the 

curriculum of the Faculty of Education had been changed and then curriculum of the primary 

and secondary education had been changed. The wide use of modeling was introduced in 

primary and secondary education. While teaching the concepts, the use of real life modeling 



in the entrance to the concept, manipulative modeling and technological modeling in the 

teaching of the concept were required. Because of this it is important to determine the 

perceptions of the teachers graduated after 1998 and pre-service teachers about teaching 

mathematics through modeling. 

 

Purpose and Context of this Study 

The purpose of this study is to determine the perceptions of the teachers and pre-

service teachers about teaching mathematics through modeling. 

 We will try to determine the selected pre-service teachers’ perceptions about the use of 

modeling which is one of the compounds of the representation. Pre-service teachers (and 

graduated students) acquired an experience in teacher profession by the lessons school 

experience I, II and teaching applications. Also they were informed about the modeling, 

teaching methods and techniques used in mathematics education with applications in special 

teaching methods I and II lessons. In “Computer I and II”, “Computer Programming I and II” 

and “Computer Algebra Systems” lessons they learned the use of software in mathematics 

lessons, how to prepare educational materials for teaching (flash animations) and in 

“developing material” lesson they developed physical materials. 

 So, in this study we will try to determine how they present a model of a concept that 

formed concept image of students’ about a concept in their lessons, hoe they used them, how 

the education that they have taken in lessons change this and how their experiences in high 

schools effect this. 

 

REFFERNCE 

Avilés-Garay, E. J. (2001). Using Multiple Coordinated Representations in a Technology-Intensive Setting to 

Teach Linear Functions at the College Level. University of Illinois at Urbana-Champaign. Unpublished 

Doctoral Thesis.  

Bassarear, T. (2005). Mathematics for Elementary School Teachers. Houghton Mifflin Company. 

Coleman, J. S., Campbell, E. Q., Hobson, C. J., McPartland, J., Mood, A. M., Weinfeld, F. D. & York, R. L.  

(1966). Equality of Educational Opportunity. Washington, DC: US Department of Health, Education & 

Welfare. Office of Education (OE-38001 and supp.). 548 p. 

Durmus, S. and Yaman, H. (2002). Mevcut Teknolojilerin Sunduğu Çoklu Temsil Olanaklarının Oluşturmacı 

Yaklaşıma Getireceği Yenilikler. V. Ulusal Fen Bilimleri ve Matematik Egitimi Kongresi, 16-18 Eylül 

2002, ODTÜ, Ankara 

Ertle, B . B., (2006). Which manipulative should I choose?" A cross-cultural comparison of manipulative 

evaluation focusing on the case of equivalent fractions. Teachers College, Columbia University.  



Ferguson, R. F. & Brown, J. (2000). Certification test scores, teacher quality, and student achievement. In D.W. 

Grissmer & J.M. Ross (Eds.) Analytic issues in the assessment of student achievement. Washington, 

DC: U.S. Department of Education. 

Fernández -Balboa, J. M.,  Stiehl, J. (1995) The Generic Nature of Pedagogical Content Knowledge among 

College Professors. Teaching and Teacher Education, 11,3, 293-306. 

Greenwald, R., Hedges, L. V.  & Laine. R. D., (1996) The Effect of School Resources on Student Achievement. 

Review of Educational Research, Vol. 66, No. 3, 361-396. 

Grossman, P. L. (1990.) The making of a teacher: Teacher Knowledge and Teacher Education. London: 

Teachers College Press. 

Jan H. Van Driel and Nico Verloop (1999), Teachers’ knowledge of models and modeling in science. 

International Journal of Science Education. vol. 21, no. 11, 1141- 1153. 

Jencks, C. & Riesman, D. (1969). The Academic Revolution. Garden City, NY: Doubleday & Co. 

K. Gravemeijer, Paul Cobb, Janet Bowers, Joy Whitenack, Symbolizing, Modeling and Instructional Design, 

Symbolizing and Communicating in Mathematics Classrooms: Perspectives on Discourse, Tools, and 

Instructional Design. Editor: Paul Cobb, Erna Yackel , Kay McClain Yayın tarihi 2000, Lawrence 

Erlbaum Associates. 

K. Gravemeijer, R. Lehrer, B. van Oers, & L. Verschaffel (Eds.), Symbolizing, modeling and tool use in 

mathematics education. Dordrecht, The Netherlands: Kluwer Academic. 

Magnusson, S., Krajcik, J., & Borko, H. (1999). Nature, sources, and development of pedagogical content 

knowledge for science teaching. In J. Gess-Newsome & N. G. Lederman (Eds.), Examining 

Pedagogical Content Knowledge (pp. 95-144). Dordrecht, The Netherlands: Kluwer Academic 

Publishers. 

Marks, R. (1990). Pedagogical content knowledge: From a mathematical case to a modified conception. Journal 

of Teacher Education, 41(3), 3-11. 

NCTM - National Council of Teacher of Mathematics (2000). Standards for School Mathematics. 

http://www.nctm.org/standards/standards.htm 

Melanie Renee Wenrick (2003), Elementary Students’ Use of Relationships and Physical Models to Understand 

Order and Equivalence of Rational Numbers, Ph.D., The University of Texas at Austin. 

Ortiz, José; Castro, Enrique; Rico, Luis. (2001) Attitudes of Preservice Mathematics Teachers towards Modeling 

and the Graphic calculator. Conference Paper in Proceedings : Proceedings of the 25th Conference of 

the PME (vol.1).   

Özgün-Koca, S. A. (1998), Bilgisayar  Ortamındaki  Çoğul  Gösterimlerin Ögrencilerin  Matematiksel  

Kavramları Öğrenmeleri  Üzerindeki  Etkileri, Ohio State University. 

OYEGM - Öğretmen Yetiştirme ve Eğitimi Genel Müdürlüğü Çalışması (2001). 

http://oyegm.meb.gov.tr/yet/yayinlar/ulusal/OYEGM_2001.htm 



Shulman, L.S. (1986). Those who understand: knowledge growth in teaching. Educational Researcher, 4-14. 

Shulman, L.S. (1987). Knowledge and teaching: foundations of the new reform. Harvard Educational Review, 

57(1), 1-22. 

Stevenson, H. W., Lee, S., Chen, C., Stigler, J. W., Hsu, C. & Kitamura, (1990). Contexts of Achievement: A 

Study of American, Chinese, and Japanese Children. Monographs of the Society for Research in Child 

Development, v55 n1, p1-116. 

Stevenson, H.W., and Newman, R.S. Long-term prediction of achievement and attitudes in mathematics and 

reading. Child Development (1986) 56:646-59. 

Stevenson, H. W., Hale, G. A., Klein, R. E. and Miller, L. K. (1968). Interrelations and Correlates in Children's 

Learning and Problem Solving.  Monographs of the Society for Research in Child Development, v33, 

n7, p1-68.  

Stevenson, H. W. & Stigler, J. W. (1992). Learning Gap: Why Our Schools Are Failing and What We Can Learn 

from Japanese and Chinese Education. New York: Simon & Schuster, 1992 

Smith, D. C, & Neale, D. C. (1989). The construction of subject matter knowledge in primary science teaching. 

Teaching and Teacher Education, 5, 1-20. 

Tuan, H. L. (1996). Investigating the nature and development of pre-service chemistry teachers’ content 

knowledge, pedagogical knowledge and pedagogical content knowledge. Proceeding of the National 

Science Council Part D: Mathematics, Science and Technology education, 6(2), 101-112. 

Teacher Standards in England. http://www.tda.gov.uk/teachers/professionalstandards/downloads.aspx 

(10.5.2008) 

 


