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Abstract: The aim of this study is to reveal the opinions of primary school mathematics teachers about the concrete models
they designed. For this purpose, the study was designed with content analysis, one of the qualitative research methods. In this
method, one or more staged qualitative data are collected, analyzed and combined. The data of the study were collected from
44 primary school mathematics teachers on a voluntary basis using a semi-structured interview form consisting of three open-
ended questions. The obtained data were analyzed by content analysis method. In this study, it is aimed to evaluate using the
content analysis method the overall effect by combining the opinions of primary school mathematics teachers about the
concrete models they have designed.

Keywords: Mathematics, Concrete models, Mathematics teacher, Mathematics teaching

Oz: Bu ¢alismanin amaci, ilkogretim matematik 6gretmenlerinin kendi tasarladiklari somut modellere iliskin goriislerini
ortaya koymaktir. Bu amag¢ dogrultusunda caligma, nitel aragtirma yontemlerinden igerik analizi ile desenlenmistir. Bu
yontemde tek veya daha ¢ok asamali nitel veriler toplanarak analiz edilmis ve birlestirilmistir. Arastirmanin verileri, {i¢ adet
acik uglu sorudan olusan yar1 yapilandirilmis goriisme formu ile 44 ilkgretim matematik 6gretmeninden goniillilik esasina
dayanarak toplanmustir. Elde edilen veriler igerik analizi yontemi ile analiz edilmistir. Bu ¢aligmada, ilkdgretim matematik
ogretmenlerinin kendi tasarladiklart somut modellere iligkin goriisleri igerik analizi yontemi ile birlestirilerek genel etkinin
degerlendirilmesi amaglanmigtir.

Anahtar Kelimeler: Matematik, Somut model, Matematik 6gretmeni, Matematik 6gretimi

Tiirkge sitirlim i¢in tiklayimniz

1. Introduction

Literature review reveals studies which examine the opinions of elementary school mathematics teachers on
the concrete models they designed. Curricula includes widespread learning of scientific models (Justi & Gilbert,
2002; Kim, 2020) which contribute to the professional development of both researchers and teachers (Harrison,
2001). Mathematics is the basis of the rapid progress of technology and science, so it is very important for our
modern people to be able to use mathematics in their daily life in order to adapt to these developments. However,
even though mathematics is an important science for society, it is seen by many people as irrelevant to daily life.
According to Muller and Burkhardt (2007), many people think of mathematics only as grammar, rules and minor
operations of the language of mathematics. Therefore, one of the problems in mathematics education is the
traditional view, which adopts the nature of mathematics as a disconnected effort away from daily needs. Since
students learn mathematics in order to be successful in exams, not in daily life, mathematics turns into an
unpleasant course that needs to be memorized (Baki, 2006).

This purpose of mathematics education has an impact on the structuring of mathematics classes. Therefore, in
mathematics teaching, examples should be considered in which students can understand the importance of
mathematics and solve real mathematical problems in their daily lives (Kaiser & Schwarz, 2006). Strong,
shareable and reusable concrete models used by mathematicians are the most important cognitive objects of
mathematics education (Lesh & Yoon, 2007; Nugroho & Jailani, 2019). Concrete models are objects that
embody abstract mathematical concepts, mathematical tools created specifically for this purpose, such as
pictures, and real-life objects that can be touched and moved (Walle, 2007; Cramer & Wyberg, 2009).

In teaching practices enriched with concrete models, students’ tendency to see mathematics as a discipline
isolated from real life are eliminated, and they are made to realize that a thinking model that produces solutions
to real life problems through models is a dimension of mathematics (MNE, 2018).

While teaching practices enriched with concrete models are a process, concrete models are the result of
repeated processes in which students express their thoughts, make comments, test, and organize (Carreira &
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Baioa, 2011). According to Aydin (2008), the purpose of teaching practices enriched with concrete models is to
predict, explain, describe and understand different aspects of the real world.

1.1. Conceptual Framework

Learning of scientific models is commonly included in education programs. With the changes in mathematics
education in recent years, it is emphasized that students should learn by discovering and understanding
knowledge in learning environments where it is represented by concrete models. Concrete models can be used in
mathematics lectures in order to realize this situation and to provide a better understanding of mathematical
concepts. In order for concrete models to be effective in teaching mathematics, teachers must have the skills to
choose appropriate materials and manipulatives and to use them effectively (Thompson, 1994). Therefore, it is
important for both teachers and prospective teachers to recognize concrete models that can be used in
mathematics teaching and to know how to use them in learning-teaching processes (Akkaya, 2009).

Thompson (1994) conducted a series of studies on the usage of concrete models in mathematics education,
which made their way to the present since the early publications of Bruner and Dienes. In addition, it was
reported that the model reached important success in the teaching of addition-subtraction algorithms with
elementary school students. In order to provide effective education in mathematics teaching, manipulatives,
concrete models, shapes, computer-assisted education, mathematical games, worksheets and books are
indispensable in this process (Drews, 2007). Concrete models are objects that facilitate students’ problem-
solving skills. They are effective in terms of both cost and benefit. Concrete models are tangible objects that
describe real-world information. They positively affect students’ performance on math problems. Teaching
practices enriched with concrete models in mathematics teaching affect students’ perceptions positively, but the
overcrowded school mathematics curricula and limited time compromises effective usage of concrete models
(McNeil, 2009).

The use of concrete objects in mathematics teaching offers a new perspective. It enables students to do
mathematics without understanding mathematics. It is not easy to accept that concrete models are effective and
to mathematically express the sharp distinction between concrete and abstract models in mathematics teaching.
Instead, manipulatives can be used. Studies on how young children comprehend symbolic relationships are
possible with teaching practices enriched with concrete models. Concrete models enable students to access
concepts and objects that are difficult to access in mathematics teaching (Uttal et al., 1997).

Cramer and Wyberg (2009) argue that teachers should use multiple models to support subject teaching in
mathematics. They also emphasize that concrete models improve students’ estimation skills. For students who
have difficulty manipulating their mental images, concrete models can positively reduce this difficulty. Concrete
models prevent students from using wrong strategies and reduce misconceptions. There may be misuse of
teachers at the point of application of concrete models in mathematics teaching. Concrete models may have their
own strengths and limitations. Using multiple concrete models can be an effective strategy to enable students to
learn meaningfully.

The Concrete-Representational-Abstract (CRA) approach is given in Figure 1 below. This approach is a
three-staged strategy that promotes overall conceptual understanding using sensory teaching techniques that
introduce new concepts. Each stage builds on previously taught concepts. This is an effective approach used in
mathematics courses and for teaching in various different areas of mathematics. It is also an approach that
includes an exploration-learning strategy that helps students to switch between conceptual knowledge and
content knowledge. In this approach, concrete models gain importance, and positive contributions are made to
students’ learning in the transition of mathematics to abstract (NCTM, 2020).
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Figure 1. Concrete-Representational-Abstract Approach (NCTM, 2020)
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Figure 2. Transition from Concrete to Abstract and its Demonstration (NCTM, 2016)

Mathematics teaching practices enriched with concrete models is a process that offers students the
opportunity to communicate with mathematical ideas and develop their teamwork skills. In addition, this process
helps teachers to recognize students’ mathematical thoughts, skills and abilities in a wide range, and acts as a
facilitator for teachers in activities where concrete models are used (Fox, 2006). According to Lesh and Doer
(2003), the reason why teachers try to develop teaching practices enriched with concrete models is that they
believe that many of the skills they are trying to gain cannot be evaluated with standardized tests and that most
of their students are more successful with teaching practices enriched with concrete models than with
standardized tests.

Figure 3. Examples of Concrete Models in Mathematics Teaching

In this study, it is aimed to determine the perceptions of the students of the Primary Education Mathematics
Teaching Department about mathematics teaching practices enriched with concrete models and, in this direction,
to evaluate their perceptions and perspectives on mathematics teaching practices enriched with concrete models.
It is believed that the foregoing would make important contributions to mathematics teaching and it is aimed to
shed light on mathematics educators. In this direction, answers to the following questions are sought:

1) How did the concrete model you developed contribute to your professional development? Please explain.
2) Are concrete models suitable for every subject in mathematics teaching? Why?
3) What are the advantages and disadvantages of concrete models for students in teaching mathematics?

2. Method

2.1. Design of the Research

In the research, the views of primary school mathematics teachers about the concrete models they designed
were examined. The research was designed with content analysis, one of the qualitative research methods. This
method involves collecting, analyzing and combining single or multiple stages of qualitative and quantitative
data (Nagy & Biber, 2010).
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2.2. Participants

Regarding the characteristics of a qualitative research study, the number of participants was limited, and the
study was conducted in a private school. Within the scope of the current study, the “Mathematics Teaching
Practices Enriched with Concrete Models” course was given to elementary school mathematics teachers for 3
hours for 6 weeks (3x6=18 hours) and they were asked to develop concrete models at the end of the course. The
course topics were ‘explanation and transformation of concrete models’, ‘interpretation of concrete models’,
‘development and use of concrete models’, and ‘the place and importance of concrete models in mathematics
curriculum’. 54% of the participants were female (n=24) and 46% were male (n=20) teachers.

2.3. Data Collection Tools

In the study, an interview form consisting of 3 open-ended questions was prepared as data collection tool.
This form was subjected to expert opinion (N=2, 1 field expert and 1 language expert) and evaluated. After the
evaluation, it took its final form. Descriptive analysis approach (Yildirnm & Simsek, 2005) was used in
qualitative analysis. All answers to open-ended questions were first typed on the computer. The data were
analyzed and classified according to the categories created based on the answers given by the individuals. These
data, which then become simpler, were visualized with graphics.

2.4. Analysis of Data

For the analysis of the data, percentage and frequency distribution was conducted first. Qualitative data were
collected and the views of primary school mathematics teachers on concrete models they developed were
presented. Qualitative data on open-ended questions were obtained by content analysis in Microsoft Excel (2016)
program with frequency values.

3. Findings

The findings obtained from the analysis of the data are tabulated and comments are provided according to the
tables as follows:

Table 1. Teacher Opinions on the Question “Did the concrete model you developed contribute to your
professional development?”

Opinions f %
It contributed 43 97,8
It did not contribute 1 2,2
Total 44 100

It has been found out that 97.8% of participants within the research answered “it contributed” and 2.2%
answered “it did not contribute” to the question “Did the concrete model you developed contribute to your
professional development?” indicated in table 1 above.

Table 2. Teacher Opinions on the Question “How did the concrete model you developed contribute to your
professional development?”

Reasons f %
Concretizing the subject 10 23
Enriching the topics to be presented 8 19
Creating an effective learning environment 7 16
No answer 6 12
Ability to motivate students 4 9
Ability to deliver an effective and permanent class 4 9
Providing productivity to professional development 3 7
Providing learning by doing and living 2 5
Total 44 100

In response to the question “How did the concrete model you developed contribute to your professional
development? Please explain.” asked to the participants as indicated in Table 2, 23% answered “concretizing the
subject covered”, 19% answered “enriching the topics to be presented”, 16% answered “creating an effective
learning environment”, 9% answered “ability to motivate students”, 9% answered “ability to deliver an effective
and permanent class”, 7% answered “Providing productivity to professional development”, and 5% answered
“Providing learning by doing and living”, whereas 12% did not answer the question.
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Table 3. Teacher Opinions on the Question “Are concrete models suitable for every subject in mathematics
teaching?”

Opinions f %
Yes 38 86
It is possible to design concrete models for every subject. 28 64
By using creativity, a concrete model can be designed for any subject. 6 14
No comment 4 9
No 6 14
It is more suitable for primary school students 3 7
It may not be suitable for every subject 2 4
In some subjects, only the presentation method is sufficient. 1 2
Total 44 100

In response to the question “Are concrete models suitable for every subject in mathematics teaching? Why?”
asked to the participants, 86% answered “yes” and 14% answered “no”. As regards the answers to the question
“Why?” of those who replied “yes”, 64% said “it is possible to design concrete models for every subject”, and
14% said “By using creativity, a concrete model can be designed for any subject”. Among those who answered
“no”, 7% replied “It is more suitable for primary school students”, 4% answered “It may not be suitable for
every subject”, and 2% said “In some subjects, only the presentation method is sufficient”.

Table 4. Teacher Opinions on the Question “What are the advantages of concrete models for students in
teaching mathematics?”’

Advantages f %
Concretization of abstract information 30 43
Providing permanent learning 15 21
Enabling students to develop positive attitudes towards mathematics 9 13
Increasing student motivation 8 11
Creating a learning environment by doing and living 4 6

Being fun 4 6

Total 70 100

In response to the question “What are the advantages and disadvantages of concrete models for students in
teaching mathematics?” asked to the participants, 43% answered “Concretization of abstract information”, 21%
replied “Providing permanent learning”, 13% said “Enabling students to develop positive attitudes towards
mathematics”, 11% answered “Increasing student motivation”, 6% said “Creating a learning environment by
doing and living”, and 6% replied “being fun” as advantages.

Table 5. Teacher Opinions on the Question “What are the disadvantages of concrete models for students in
teaching mathematics?”

Disadvantages f %
It requires financial means 19 43
It must be used under teacher control 10 23
Loss of time in crowded classrooms 9 20
Lack of concrete models suitable for every subject 6 14
Total 44 100

In response to the question “What are the advantages and disadvantages of concrete models for students in
teaching mathematics?” asked to the participants, 43% answered “it requires financial means”, 23% replied “it
must be used under teacher control”, 20% indicated “loss of time in crowded classrooms”, and 14% answered
“lack of concrete models suitable for every subject” as disadvantages.

4, Discussion

Data obtained in this study have been discussed in light of the existing literature. In their study, Yu and
Chang (2011) designed a Modelling Activity in a nine-week course with in-service training; they then applied
these activities and interviewed with 16 secondary school teachers. The authors examined the difficulties of
modelling method and teacher opinions. In this study, while the teachers stated that the modeling activity is
beneficial in the development of students’ problem skills, they stated that there is a weak link between school
mathematics and modeling activity, and that it is not similar to the problems in exams, which are the negative
aspects of modeling teaching (Deniz & Akgiin, 2017).




M G. Cumhur & E. H. Demirtas

Frejd (2012) investigated the knowledge levels of teachers working in secondary schools about mathematical
modeling and their experience in applying this method. While some of the teachers stated that they had never
heard of the concept of modeling, some of them stated that mathematical modeling could be used more widely in
physics and chemistry classes. Akgiin, Ciltas, Deniz, Cift¢i, and Isik (2013) examined primary school
mathematics teachers’ views on mathematical modeling method in their study. As a result, it was seen that
teachers did not have sufficient knowledge about mathematical modeling. Glider (2013) examined the views of
secondary school mathematics teachers on mathematical modelling. As a result of the study, the following
opinions were found out: (i) the knowledge level of secondary school mathematics teachers about mathematical
modeling is not sufficient, (ii) when mathematical modeling is used, students’ interest in the class increases, (iii)
mathematical modeling should be included in the program, and (iv) the difficulty level of constructing the
mathematical modeling varies according to the subject. Tekin Dede and Bukova Giizel (2013) examined the
opinions of secondary school mathematics teachers about modeling activity and its use in lectures. In this study,
focus group interviews were conducted with seventeen teachers ahead of a mathematical modeling workshop.
Teachers designed the modeling activity in groups of 3-4 people in the workshop. After the design processes, a
final focus group meeting was held with the teachers. In the first focus group interview, it was seen that the
teachers tried to define the modeling activity based on the words it contained. On the other hand, in the final
focus group interview, they stated that they could use the modeling activity in their classes for reasons such as
attracting the attention of their students and integrating different mathematics or interdisciplinary subjects. In
their study, Bilen and Ciltas (2015) aimed to examine the fifth grade curriculum in terms of mathematical model
and modeling, according to the views of secondary school mathematics teachers (Deniz & Akgiin, 2017).

Isik and Mercan (2015) examined secondary school mathematics teachers’ views on models and modelling.
As a result of the research, the authors found out that teachers had general knowledge about models and
modeling, but they had deficiencies in their knowledge about which examples could be qualified as models.
Urhan and Dost (2016), on the other hand, aimed to reveal the opinions of secondary school mathematics
teachers on the use of mathematical modeling activities in the teaching process (Deniz & Akgiin, 2017). In
parallel with these findings, the teachers in our study emphasized that modeling had a positive effect on students’
attitudes towards mathematics, their participation in the course and their conceptual learning.

In the literature, there are studies examining the opinions of primary school mathematics teachers about the
concrete models they designed. Although it is predicted that the use of materials in theory supports learning,
studies in this field do not yield consistent results (Fuson & Briars, 1990; Raphael & Wahlstrom, 1989; Sowel,
1989; cited in Ozdemir, 2008). Researchers state that the main reason for this situation is the way the materials
are used in the classes, and that teachers’ knowledge, beliefs and experiences are an important factor in this
matter (Ozdemir, 2008). The fact that a material is concrete and remarkable does not mean that children will
better understand the relationship between the object and the concept (Kutluca & Akin, 2013). In terms of
increasing students’ interest in mathematics, it is thought that the concrete materials will make the classes more
understandable, and in addition, the student’s success in the class will increase visibly (Kutluca & Akin, 2013).
It is thought that concrete materials will contribute to this situation. It is believed that the student will be more
active and will comprehend and finalize the given tasks faster. For this reason, concrete materials can be used in
order to increase participation in the class and to teach the classes more clearly and regularly.

5. Conclusion

As a result, in line with the findings obtained, it is revealed that teachers should make a good planning for the
courses in which they will use concrete teaching materials and carefully prepare the instructions for the use of
the materials. Thus, problems such as loss of time, inability to understand the purpose of the material and the
misuse of the material causing misconceptions will be minimized. In addition, it is thought that students’
motivation can improve. In addition, as a result of the research, it has been found out that teachers believed that
by embodying abstract information, students would like their classes more, class participation would increase,
and the classes would be more fun. However, it has also been determined that teachers hardly use concrete
materials. It is seen that the use of concrete materials is negligible due to the limited number of available
concrete materials and the lack of exact knowledge on how to use them. For this reason, it can be ensured that
primary school mathematics teachers participate in in-service training seminars on material introduction and use.
It is thought that projects should be developed for this purpose, and pre-service teachers can learn by doing by
participating in these projects between undergraduate courses. In addition, it is recommended to meet the
material needs of schools and reduce the classroom sizes in order to increase the use of concrete teaching
materials by teachers. Instructional technologies and material design courses, on the other hand, can include
more applications so that pre-service teachers can better familiarize with and design instructional materials. In
addition, the awareness and self-confidence of pre-service teachers can be increased by supporting the use of
materials in other courses such as Special Teaching Methods and Teaching Practice in undergraduate education.
The use of concrete teaching materials must be imposed on teachers more, and its use must be ensured.
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6. Recommendations

In the literature, there are studies examining the opinions of primary school mathematics teachers about the
concrete models they designed. The lack of a concrete model suitable for every subject can be compensated by
the so-called semi-concrete Computer-Assisted Education. The limited number of studies in the literature on the
Geometric Objects topic shows that more studies should be conducted on this subject. As a result of the needs
analysis for this topic, it is seen that students demand a different teaching method other than plain lecturing; in
addition, depending on international education policies, it is necessary for teachers to take new learning
approaches practically in undergraduate courses in education faculties, which is inevitable in mathematics
education. Such models can be given to senior students in education faculties of universities for research
purposes as homework or projects, and they can be asked to prepare and present course examples suitable for
these models. However, it should be ensured that these sample lectures are evaluated by knowledgeable people.
We know that mathematics is one of the most problematic subjects in all countries of the world. Especially since
the mathematics curriculum is busy and time is limited, mathematics teachers need to make choices that will use
time economically when deciding on an effective teaching model. They can use teaching practices enriched with
concrete models as a method that will achieve significant results in the academic success of students and also
save time. In mathematics, especially geometry, students should be encouraged to use problem-solving strategies
and make an effort to solve problems in order to improve their problem-solving skills and structure. Using
teaching practices enriched with concrete models to increase their self-confidence in problem solving can play a
key role in overcoming low student performance. In mathematics, especially geometry, students should be
encouraged to use problem-solving strategies and make an effort to solve problems in order to improve their
problem-solving skills and structure. Using teaching practices enriched with concrete models to increase their
self-confidence in problem solving can play a key role in overcoming low student performance. Teachers can
evaluate real-life problems to change perspectives of students on mathematics.
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fIkogretim Matematik Ogretmenlerinin Kendi Tasarladiklar1 Somut Modellere iliskin
Goriisleri

1. Giris

Literatiirde ilk6gretim matematik 6gretmenlerinin kendi tasarladiklart somut modellere iliskin goriislerini
inceleyen ¢aligmalar yer almaktadir. Egitim programlarinda yaygin olarak bilimsel modellerin 6grenilmesi yer
almaktadir. (Justi & Gilbert, 2002; Kim, 2020). Bu modellerin hem aragtirmacilarin hem de 6gretmenlerin
mesleki gelisimlerine katkilar1 vardir (Harrison, 2001). Teknoloji ve bilimin hizla ilerlemesinin temelinde
matematik oldugu icin, cagimiz insaninin bu gelismelere uyum saglamasinda matematigi giinlilk hayatinda
kullanabilmesi olduk¢a Onemlidir. Ancak matematik toplum ic¢in dnemli bir bilim olsa bile bir¢ok insan
tarafindan giinliik hayatla iligkisiz olarak goriilmektedir. Ciinkii Muller ve Burkhardt’a (2007) gore bircok kisi
matematigi sadece matematik dilinin dilbilgisi, kurallart ve kiigiik islemleri olarak diisiinmektedir. Bu yiizden
matematik egitimindeki sorunlardan biri, matematigin dogasinin birbirinden kopuk, giinliik ihtiyaglardan uzak
bir ugras olarak benimseyen geleneksel bakistan kaynaklanmaktadir. Ogrenciler matematigi giinliik hayatta degil
siavlarda basarili olabilmek i¢in 6grendiklerinden dolayi, matematik ezberlenmesi gereken sevimsiz bir derse
dontismektedir (Baki, 2006).

Matematik egitiminin bu amaciin matematik derslerinin yapilanmasi tizerinde etkisi vardir. Bu yiizden
matematik 6gretiminde daha ¢ok Ogrencilerin giinliik hayatlarinda matematigin 6nemini anlayabildikleri ve
giinliik hayatlarinda gercek matematiksel problemleri ¢dzebildikleri 6rnekler ele alinmalidir (Kaiser & Schwarz,
2006). Matematikgilerin kullandig1 giiclii paylasilabilen ve yeniden kullanilabilen somut modeller matematik
egitiminin en 6nemli biligsel nesneleridir (Lesh & Yoon, 2007; Nugroho & Jailani, 2019). Somut modeller, soyut
matematik kavramlarin1 somutlagtiran nesneler, resimler gibi 6zel olarak bu amag i¢in olusturulmus matematik
arag-gereglerini ve gergek hayattan nesneler olup, dokunulabilen ve hareket ettirilebilen objelerdir (Walle, 2007;
Cramer & Wyberg, 2009).

Somut modellerle zenginlestirilmis 6gretim uygulamalarinda, Ggrencilerin matematigi gergek hayattan
soyutlanmis bir disiplin olarak gérme egilimleri giderilmis, gercek hayat problemlerine modeller yoluyla ¢6ziim
tireten bir diigiinme tarzinin matematigin bir boyutu oldugunu fark etmeleri saglanmistir (MEB, 2018).

Somut modellerle zenginlestirilmis &gretim uygulamalar1 bir siire¢ iken somut modeller 6grencilerin
diistincelerini  soyledikleri, yorumlarim yaptiklari, test ettikleri, diizenlendikleri tekrarlanan siireglerin bir
sonucudur (Carreira & Baioa, 2011). Aydm’a (2008) gore ise somut modellerle zenginlestirilmis 6gretim
uygulamalarinin amact; ger¢ek diinyanin farkli yonlerini tahmin etmek, agiklamak, tanimlamak ve anlamaktir.

1.1. Kavramsal Cerceve

Egitim programlarinda yaygin olarak bilimsel modellerin 6grenilmesi yer almaktadir. Son yillarda matematik
egitiminde var olan degisimlerle birlikte 6grencilerin bilgiyi somut modellerle temsil edildigi 6grenme ortamlari
ile dgrencinin kesfederek ve anlayarak 6grenmesi gerekliligi vurgulanmaktadir. Bu durumun gergeklesmesi igin
ve matematiksel kavramlarin daha iyi anlagilmasini saglamak igin, matematik derslerinde somut modellerden
yararlanilabilir. Matematik Ogretiminde somut modellerin etkili olabilmesi igin, 6gretmenlerin uygun
materyalleri ve manipiilatifleri secebilme ve bunlart etkili bir sekilde kullanabilme becerilerine sahip olmalari
gerekmektedir (Thompson, 1994). Bu yiizden gerek 6gretmenlerin gerekse de 6gretmen adaylarin matematik
ogretiminde kullanilabilecek somut modelleri tanimalari, onlar1 6grenme-6gretme siirecinde nasil
kullanilabileceklerini bilmeleri 6nemlidir (Akkaya, 2009).

Thompson (1994), somut modellerin matematik egitiminde kullanilmasiyla ilgili bir dizi ¢aligma yapmis, bu
calismalar Bruner ve Dienes’in ilk yaymlarindan itibaren giiniimiize gelmistir. Ayrica ilkokul 6grencileriyle
toplama-gikarma algoritmalarmin 6gretiminde 6nemli bir basari elde ettigini bildirdi. Matematik 6gretiminde
etkili bir egitim-6gretim sunmak ic¢in, manipiilatifler, somut modeller, sekiller, bilgisayar destekli egitim,
matematiksel oyunlar, ¢aligma sayfalart ve kitaplar bu siirecin vazgegilmezlerindendir (Drews, 2007). Somut
modeller, 6grencilerin problem ¢dzme becerilerini kolaylagtiran nesnelerdir. Hem maliyet hem de fayda
saglamak adina etkilidirler. Somut modeller, gercek diinyadaki bilgileri betimleyen somut cisimlerdir.
Ogrencilerin matematik problemleri iizerinde performanslarin1 olumlu yonde etkiler. Matematik 6gretiminde
somut modellerle zenginlestirilmis 6gretim uygulamalarinin 6grencilerin algilarint olumlu yonde etkiledigini
ancak okul matematik miifredatinin yogun olusu ve zamanin dar olusu, somut modellerin yeterince etkili
kullanilamamasina olanak yaratmaktadir (McNeil, 2009).

Matematik 6gretiminde somut nesnelerin kullanilmasi, yeni bir bakis agis1 sunmaktadir. Ogrencilerin
matematigi anlamadan matematik yapabilmelerini saglar. Somut modellerin etkili oldugu kabul edilip,
matematik 6gretiminde somut ve soyut modeller arasindaki keskin ayrimin matematiksel olarak ifade edilmesi
zor olabilir. Bunun yerine manipiilatifler kullanilabilir. Kiigiik ¢ocuklarin sembolik iligkileri nasil kavradiklarina
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iligkin calismalar, somut modellerle zenginlestirilmis 6gretim uygulamalariyla miimkiin olmaktadir. Somut
modeller, 6grencilerin matematik dgretimindeki erisilmesi zor olan kavramlara ve nesnelere erigsmelerini saglar
(Uttal ve dig., 1997).

Cramer ve Wyberg (2009), 6gretmenlerin matematikte konu 6gretimini desteklemek icin birden fazla model
kullanmalar1 gerektigini savunuyorlar. Ayrica somut modellerin, 6grencilerin tahmin becerilerini gelistirdigini
vurguluyorlar. Zihinsel imgelerini manipiile etmekte giigliik ¢eken 6grenciler i¢in, somut modeller bu giigligii
olumlu yonde azaltabilmektedir. Somut modellerin, 6grencilerin yanlis strateji kullanmalarini engelliyor ve
kavram yanilgilarin1 aza indirgiyor. Somut modellerin matematik dgretiminde uygulanmasinda dgretmenlerin
yanlis kullanimlar1 olabilmektedir. Somut modellerin kendine 6z giiclii yonleri ve kisitlamalar1 olabilmektedir.
Birden ¢ok somut model kullanmak, 6grencilerin anlamli 6grenmesini saglamak icin etkili bir strateji olabilir.

Asagida Sekil 1’de Somut-Temsili-Soyut (CRA) yaklagimi verilmistir. Bu yaklagim, yeni kavramlari tanitan
duyusal 6gretim teknikleri kullanarak biitiin kavramsal anlayisi1 destekleyen 3 asamali bir stratejidir. Her asama,
daha once Ogretilen kavramlara dayanir. Bu yaklagim, matematik derslerinde ve matematikteki bir¢ok farkli
alanda &gretim i¢in kullanilan etkili bir yaklagimdir. Ayrica dgrencilerin kavramsal bilgi ile alan bilgisi arasinda
gecisine yardimci olan, kesif-6grenme stratejisi i¢eren bir yaklagimdir. Bu yaklasimla somut modeller 6nem
kazanmakta ve matematigin soyuta gecisinde Ogrencilerin 6grenmelerinde olumlu katkilar saglamaktadir

o

Sekil 1. Concrete-Representational-Abstract Yaklasimi (NCTM, 2020)

concrete Represerpional Abstract
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Sekil 2. Somuttan Soyuta Gegis ve Gosterimi (NCTM, 2016)

Somut modellerle zenginlestirilmis matematik ogretim uygulamalari, dgrencilere matematiksel fikirlerle
iletisim kurma ve takim caligmasi becerilerini gelistirme firsati1 sunan bir siiregtir. Ayrica bu siire¢ 6gretmenlere
ogrencilerin matematiksel diisiincelerini, becerilerini ve yeteneklerini genis bir yelpazede tanimalarina yardimci
olur ve somut modellerin kullanildig: etkinliklerinde dgretmenler kolaylastiric rolii tistelenir (Fox, 2006). Lesh
ve Doer’e (2003) gore, somut modellerle zenginlestirilmis 6gretim uygulamalarinmi gelistirmeye c¢aligmalarinin
nedeni, kazandirmaya calistiklar1 yeteneklerin birgogunun standart testlerle degerlendirilemeyecegine inanmalari
ve Ogrencilerinin bir¢cogunun somut modellerle zenginlestirilmis Ogretim uygulamalariyla, standart test
sonuglarindan daha basarili olduklarina inanmalaridir.
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Sekil 3. Matematik Ogretimindeki Somut Modellere Ornekler

Yapilan bu caligmada, ilkogretim Matematik Ogretmenligi Bolimii 6gretmenlerin somut modellerle
zenginlestirilmis matematik Ogretim uygulamalarina iligkin algilarini belirlemek; bu dogrultuda somut
modellerle zenginlestirilmis matematik 6gretim uygulamalarina yonelik algt ve bakis agilarinin degerlendirilmesi
hedeflenerek matematik 6gretimine énemli katkilar saglayacagi diisiiniilmiis ve matematik egitimcilerine 151k
tutmasi amaglanmigtir. Bu dogrultuda su sorulara yanit aranmaistir:

1. Gelistirdiginiz somut model, mesleki gelisiminize nasil bir katki sagladi? Aciklayiniz.

2. Somut modeller matematik 6gretiminde her konu i¢in uygun mudur? Neden?

3. Somut modellerin matematik 6gretiminde 6grenciye sagladigi avantaj ve dezavantajlart nelerdir?
2. Yontem
2.1. Arastirmamin Deseni

Arastirmada ilkogretim matematik 6gretmenlerinin kendi tasarladiklari somut modellere iliskin goriisleri
incelenmistir. Aragtirma, nitel arastirma yontemlerinden igerik analizi ile desenlenmistir. Bu yontem; tek ya da

pek ¢ok agamali nitel ve nicel verinin toplanmasini, analiz edilmesini ve birlestirilmesini icermektedir (Nagy &
Biber, 2010).

2.2. Katilimcilar

Nitel bir arastirma c¢alismasinin dzellikleriyle ilgili olarak, katilimct sayist sinirlt kalmis, ¢alisma 6zel bir
okulda gergeklestirilmistir. Mevcut ¢aligsma, arastirmacilar tarafindan ilkogretim okulundaki matematik
Ogretmenlerine 6 hafta boyunca, haftada 3’er saat (3x6=18 saat) “Somut Modellerle Zenginlestirilmis Matematik
Ogretim Uygulamalar1” kursu verilmis ve kurs sonunda somut model gelistirmeleri istenmistir. Kurs konular1,
‘somut modellerin agiklanmast ve doniisiimi’, ‘somut modellerin yorumlanmast’, ‘somut modellerin
gelistirilmesi ve kullanilmast’, ‘somut modellerin matematik miifredatindaki yeri ve 6nemi’ seklinde verilmistir.
Katilimeilarin %54°1 kadin (n=24) ve %46°s1 erkek (n=20) 6gretmenlerden olugmaktadir.

2.3. Veri Toplama Araclar

Calismada veri toplama araci olarak 3 adet agik uclu sorudan olusan goériisme formu hazirlanmistir.
Hazirlanan bu form uzman goriisiine tabi tutulup (N=2; 1 alan uzmani ve 1 dil uzmani) degerlendirilmistir.
Degerlendirme sonrasinda son halini almigtir. Nitel analizde betimsel analiz yaklagimi (Yildinm & Simsek,
2005) kullamilmistir. Agik uglu sorulara verilen tiim yanitlar nce bilgisayarda yazilmistir. Veriler incelenmis,
bireylerin verdikleri cevaplara gore olusturulan kategoriler ¢ercevesinde siniflandirilmistir. Daha sade hale gelen
bu veriler grafiklerle gorsel hale getirilmistir.

2.4. Verilerin Analizi

Verilerin analizi igin Oncelikle yiizde ve frekans dagilimi yapilmistir. Nitel veriler toplanarak ilkogretim
matematik 6gretmenlerinin kendi gelistirdikleri somut modellere iliskin goriisleri ortaya konulmustur. A¢ik uglu
sorulara iligkin nitel veriler, frekans degerleriyle Microsoft Excel (2016) programinda icerik analiziyle elde
edilmistir.
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3. Bulgular

Verilerin analizinden elde edilen bulgular tablolar halinde sunulmus ve tablolara gére yorumlar yapilmistir.
Bunlar:

Tablo 1. “Gelistirdiginiz somut model, mesleki gelisiminize katki sagladi mi?” Sorusuna iliskin Ogretmen
Goriisleri

Goriisler f %
Katki Sagladi 43 97,8
Katki Saglamadi 1 2,2
Toplam 44 100

Yukarida Tablo 1°de arastirma kapsamina alinan bireylere sorulan ‘Gelistirdiginiz somut model, mesleki
gelisiminize nasil bir katk: sagladi?’ sorusuna %97,8’1 ‘Katki Sagladi’ , %2,2’sinin ‘Katki Saglamad1’ yanitim
verdikleri saptanmustir.

Tablo 2. “Gelistirdiginiz somut model, mesleki gelisiminize nasil bir katki sagladi?”” Sorusuna Iliskin Ogretmen

Goriisleri

Nedenler f %
Anlatilan konuyu somutlagtirmasi 10 23
Sunulacak konulara zenginlik saglamasi 8 19
Etkili bir 6grenme ortami olugturmast 7 16
Yanit yok 6 12
Ogrencileri giidiileyebilmesi 4 9
Etkili ve kalici bir ders sunabilmesi 4 9
Mesleki gelisime iiretkenlik saglamasi 3 7
Yaparak-yasayarak 6grenmeyi saglamasi 2 5
Toplam 44 100

Tablo 2’de arastirmaya alinan bireylere sorulan ‘Gelistirdiginiz somut model, mesleki gelisiminize katki
sagladi m1? Aciklaymiz.” sorusuna %23’ ‘Anlatilan konuyu somutlastirmasi’, %19’u ‘Sunulacak konulara
zenginlik saglamas1’, %16’s1 ‘Etkili bir 6grenme ortami olusturmast’, %12’si ‘Yanit yok’, %9’u ‘Ogrencileri
giidiileyebilmesi’, %9’u ‘Etkili ve kalic1 bir ders sunabilmesi’, %7’si ‘Mesleki gelisime {iretkenlik saglamasi’ ve
%35’1 ise “Yaparak-yasayarak 6grenmeyi saglamast’ yanitini verdikleri saptanmustir.

Tablo 3. “Somut modeller matematik 6gretiminde her konu i¢in uygun mudur?” Sorusuna iliskin Ogretmen Goriisleri

Goriisler f %
Evet 38 86
Her konu i¢in somut model tasarlamak miimkiindiir 28 64
Yaraticilig1 kullanarak her konuya iligkin somut model tasarlanabilir 6 14
Yorum yok 4 9
Hayir 6 14
[Ikogretim dgrencileri igin daha uygundur 3 7
Her konunun yapisina uygun olmayabilir 2 4
Bazi konularda sadece sunum yontemi yeterlidir 1 2
Toplam 44 100

Arastirmaya alinan bireylere sorulan ‘Somut modeller matematik dgretiminde her konu igin uygun mudur?
Neden?’ sorusuna %86’sinin ‘Evet’, %14 liniin ‘Hay1ir’ yanitin1 verdikleri saptanmistir. ‘Evet’ yanitini verenlerin
‘Neden’ sorusuna verdigi yanitlar1 ise %64’ ‘Her konu i¢in somut model tasarlamak miimkiindiir’ ve %141
“Yaraticilik kullanarak her konuya iligkin somut model tasarlanabilir’ yanitin1 verdikleri tespit edilmistir.
‘Hayir’ yamitini verenlerin ‘Neden’ sorusuna verdigi yamtlar ise %7°si ‘Ilkdgretim ogrencileri i¢in daha
uygundur’, %4’ ‘Her konunun yapisina uygun olmayabilirler’ ve %2’si ‘Bazi konularda sadece sunum yonetimi
yeterlidir’ yanitin1 verdikleri saptanmustir.

11



M G. Cumhur & E. H. Demirtas

Tablo 4. “Somut modellerin matematik dgretiminde 6grenciye sagladigr avantajlar nelerdir?” Sorusuna Tliskin
Ogretmen Goriisleri

Avantajlar f %
Soyut bilgiyi somutlagtirmasi 30 43
Kalic1 6grenme saglamasi 15 21
Ogrencilerin matematige kars1 olumlu tutum gelistirmelerini saglamasi 9 13
Ogrenci motivasyonunu artirmasi 8 11
Yaparak-yasayarak 6grenme ortami olusturmasi 4 6

Eglenceli olmasi 4 6

Toplam 70 100

Arastirmaya alinan bireylere sorulan ‘Somut modellerin matematik dgretiminde 6grenciye sagladigi avantaj
ve dezavantajlar1 nelerdir?’ sorusuna avantajlar olarak %43’ ‘Soyut bilgiyi somutlastirmas1’, %211 ‘Kalici
ogrenme saglamasr’, %13’ ‘Ogrencilerin matematige karsi olumlu tutum gelistirmelerini saglamast’, %11’
‘Ogrenci motivasyonunu artirmas1’, %6’s1 ‘Yaparak-yasayarak 6grenme ortami olusturmasi® ve %6’s1 ‘Eglenceli
olmasi1’ yanitini verdigi saptanmigtur.

Tablo 5. “Somut modellerin matematik 6gretiminde 6grenciye sagladigi dezavantajlar nelerdir?” Sorusuna iligkin
Ogretmen Goriisleri

Dezavantajlar f %
Maddi olanak gerektirmesi 19 43
Ogretmen kontroliinde kullanilmas gerekir 10 23
Kalabalik siniflarda zaman kaybina sebep olmasi 9 20
Her konuya uygun somut modelin olmamasi 6 14
Toplam 44 100

Arastirmaya alinan bireylere sorulan ‘Somut modellerin matematik dgretiminde 6grenciye sagladigi avantaj
ve dezavantajlar1 nelerdir?” sorusuna dezavantajlart olarak %43 ‘Maddi olanak gerektirmesi’ , %23’ii ‘Ogretmen
kontroliinde kullanilmas: gerekir’ , %20’si ‘Kalabalik siniflarda zaman kaybina sebep olmast” ve %14t ‘Her
konuya uygun somut modelin olmamasi’ yanitint verdigi saptanmuistir.

4. Tartisma

Bu aragtirmada elde edilen veriler literatiir dogrultusunda tartistlmistir. Yu ve Chang (2011) ¢alismalarinda
hizmet i¢i egitimle dokuz haftalik bir derste bir MOE (Model Olusturma Etkinligi) tasarlanmig, bu etkinlikler
uygulanmis ve uygulama sonrast 16 ortaokul 6gretmeni ile goriigmeler yapmuslar ve modelleme yonteminin
zorluklarint ve 6gretmen goriiglerini incelemislerdir. Bu ¢alismada dgretmenler MOE’nin 6grencilerin problem
becerilerinin gelismesinde faydali oldugunu belirtirken, okul matematigi ile MOE arasinda zayif bir bagin
olmasini ve sinavlarda ¢ikan problemlere benzememesini modelleme Ogretiminin negatif yonleri olarak
belirtmiglerdir (Deniz & Akgiin, 2017).

Frejd (2012) galismasinda ortaokullarda gorev yapan 6gretmenlerin matematiksel modelleme ile ilgili bilgi
diizeylerini ve bu yontemi uygulama deneyimlerini arastirmistir. Ogretmenlerin bir kismi daha 6nce modelleme
kavramini hi¢ duymadiklarini belirtirken bir kismi matematiksel modellemenin fizik ve kimya derslerinde daha
cok kullanilabilecegini belirtmislerdir. Akgiin, Ciltag, Deniz, Cift¢i ve Isik (2013) caligmalarinda ilkogretim
matematik dgretmenlerinin matematiksel modelleme yontemi hakkindaki goriislerini incelemiglerdir. Caligma
sonucunda 6gretmenlerin matematiksel modelleme ile ilgili yeterli bilgiye sahip olmadiklart goriilmiistiir. Glider
(2013) calismasinda ortaokul matematik Sgretmenlerinin matematiksel modellemeye iliskin goriislerini
incelemigtir. Calisma sonucunda ortaokul matematik dgretmenlerinin matematiksel modellemeye iliskin bilgi
diizeylerinin yeterli olmadigi, matematiksel modelleme kullanildiginda o6grencilerin derse ilgisinin arttigi,
matematiksel modellemenin programda yer almasi gerektigi, konuya gore matematiksel modellemeyi
olusturmanin zorluk diizeyinin degistigi goriislerini tespit etmistir. Tekin Dede ve Bukova Giizel (2013)’deki
caligmalarinda ortadgretim matematik Ogretmenlerinin MOE ve derslerde kullanimlarina iligkin goriislerini
incelemiglerdir. Bu ¢alismada on yedi 6gretmen ile matematiksel modelleme calistayinin 6ncesinde odak grup
goriismeleri yapilmistir. Ogretmenler yapilan galistayda 3-4 kisilik gruplar halinde MOE ni tasarlamislardir.
Tasarim siireglerinin ardindan &gretmenlerle son odak grup goriismesi gergeklestirilmistir. ilk odak grup
goriismesinde dgretmenlerin MOE icerdigi kelimelerden hareketle tamimlamaya caligtiklari, son odak grup
goriismesinde ise 6grencilerinin ilgilerini ¢gekmek, farkli matematik konularini ya da disiplinler aras1 konular1
biitiinlestirmek gibi sebeplerle MOE’ni derslerinde kullanabileceklerini belirttikleri goriilmiistiir. Bilen ve Ciltas
(2015) calismalarinda ortaokul matematik 6gretmenlerinin goriislerine goére besinci siif dgretim programin
matematiksel model ve modelleme agisindan incelemeyi amaglamislardir (Deniz & Akgiin, 2017).
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Isik ve Mercan (2015) ¢aligmalarinda ortaokul matematik 6gretmenlerinin model ve modelleme hakkindaki
goriislerini inceleyip arastirma sonucunda 6gretmenlerin model ve modelleme ile ilgili genel bilgiye sahip
olduklarini; ancak verilen o6rneklerden hangilerinin model olarak nitelendirilebilecegi ile ilgili bilgilerinde
eksikliklerin oldugunu tespit etmiglerdir. Urhan ve Dost (2016) ise caligmalarinda ortadgretim matematik
Ogretmenlerinin matematiksel modelleme etkinliklerinin dgretim siirecinde kullanilmasina iligskin goriislerini
ortaya koymayr amaglamislardir (Deniz & Akgiin, 2017). Bu bulgulara paralel olarak c¢aligmamizda
Ogretmenlerin, 6grencilerin matematige karst tutumlarinda, derse katilimlarinda ve kavramsal 6grenmelerinde
modellemenin olumlu etkisinin oldugunu vurgulamislardir.

Literatiirde ilkdgretim matematik &gretmenlerinin kendi tasarladiklart somut modellere iliskin goriislerini
inceleyen caligmalar yer almaktadir. Teoride materyal kullaniminin 6grenmeyi destekledigi Ongdriilmekle
birlikte, bu alanda yapilan calismalar tutarli sonuglar vermemektedir (Fuson & Briars, 1990; Raphael &
Wahlstrom, 1989; Sowel, 1989; Akt. Ozdemir, 2008). Arastirmacilar bu durumun temel sebebinin materyallerin
derslerde kullanilma bigiminden kaynaklandigini ve o6zellikle 6gretmenlerin bu konudaki bilgi, inang ve
deneyimlerinin 6nemli bir etken oldugunu belirtmektedirler (Ozdemir, 2008). Bir materyalin somut ve dikkat
¢ekici olmast g¢ocuklarin nesne ile kavram arasindaki iliskiyi daha iyi anlayacaklari anlamina gelmemektedir
(Kutluca & Ak, 2013). Ogrencilerin matematik dersine ilgisinin artmasi i¢in materyallerin somut olmasi
dersleri daha anlagir kilabilir ve buna ek olarak 6grencinin ders iginde ki basarisinin da gozle goriiliir bir bigimde
artacagl disliniilmektedir (Kutluca & Akin, 2013). Bu duruma somut materyallerin katki saglanacagi
diisiiniilmektedir. Ogrencinin daha aktif olacag1 ve verilen gérevleri daha hizli kavrayarak sonuglandiracagi
diistiniilmektedir. Bu nedenle derse katilimi artirmak amaciyla ve derslerin daha anlasir, diizenli islenmesi
acisindan somut materyallerden yararlanilabilir.

5. Sonug¢

Sonug olarak, elde edilen bulgular dogrultusunda 6gretmenlerin somut 6gretim materyali kullanacagi derslere
iligkin iyi bir planlama yapmasi ve materyallerin kullanimina yo6nelik yonergeleri dikkatli bir sekilde hazirlamasi
gerektigi ortaya c¢ikmaktadir. Boylelikle zaman kaybi, materyalin amacinin anlagilamamasi ve materyalin
kullaniminin kavram yanilgilarma sebep olmasi gibi problemler en aza indirilebilecektir. Buna ek olarak
6grencilerin motivasyonlarinda gelisme gosterebilecegi diisliniilmektedir. Bunun yaninda arastirma sonucunda
Ogretmenlerin somut Ogretim materyali kullanimimin avantajlari konusunda soyut bilgiyi somutlastirarak
ogrencilerin derslerini daha ¢ok sevecegi, derse katilimin artacagi ve derslerin eglenceli gececegi goriisiinde
olduklar1 goriilmesine ragmen somut materyalleri ¢ok az kullandiklar1 goriilmiistiir. Elde bulunan az somut
materyallerden dolayr ve tam olarak nasil kullanilacaginin bilinmemesinden kaynakli somut materyaller
kullaniminin az denecek sekilde oldugu goriilmektedir. Bu nedenle ilkégretim matematik 6gretmenlerinin
materyal tanitimi ve kullanimu ile ilgili hizmet i¢i egitim seminerlerine katilmalari saglanabilir. Bunun igin
projeler olusturulup 6gretmen adaylarinin lisans dersleri arasinda bu projeye de katilarak yaparak 6grenmelerinin
saglanabilecegi diisiiniilmektedir. Buna ek olarak 6gretmenlerin derslerinde somut dgretim materyali kullanimini
arttirabilmek i¢in okullarin materyal ihtiyaglarinin karsilanmasi ve sinif mevcutlarinin azaltilmasi yer verilmesi
nerilebilir. Ogretmen adaylarmin ise Ogretim teknolojileri ve materyal tasarimi derslerinde daha ¢ok 6gretim
materyali tanimalar1 ve tasarlayabilmeleri i¢in yapilan uygulamalara daha fazla yer verilebilir. Bununla birlikte
lisanstaki Ozel dgretim yontemleri ve Ogretmenlik uygulamasi gibi diger derslerde de materyal kullanimi
desteklenerek Ogretmen adaylarinin farkindaliklart ve Ozgilivenleri arttirilabilir. Somut &gretim materyal
kullanim1 6gretmenlere daha ¢ok empoze edilip, bunun kullaniminin gerceklestirilmesi saglanmalidir.

6. Oneriler

Literatiirde ilkdgretim matematik &gretmenlerinin kendi tasarladiklari somut modellere iligkin goriislerini
inceleyen calismalar yer almaktadir. Her konuya uygun somut modelin olmayist, bunun yari somut olarak
adlandirilan Bilgisayar Destekli Egitim ile telafi edilebilir. Geometrik Cisimler Unitesi ile ilgili literatiirde kisitl
miktarda galigmaya rastlanilmasi, bu konuda daha fazla ¢aliymanin yapilmasi gerektigini gostermektedir. GC
iinitesine yonelik ihtiya¢ analizi sonucunda, &grencilerin diiz anlatimin haricinde farkli bir dgretim yontemi
istemeleri, ayrica uluslararast egitim poletikalarma bagli olarak &gretmenlerin yeni 6grenme yaklagimlarini
egitim fakiiltelerinde lisans derslerinde uygulamali almalar1 gerektigi ve bunun matematik egitiminde kacinilmaz
oldugunu gostermektedir. Universitelerin egitim fakiiltelerinde okuyan son siif dgrencilerine 6dev, proje vb.
olarak bu tiir modeller aragtirma amacli verilip, bu modellere uygun ders ornekleri hazirlatilip, sunmalar:
istenilebilir. Fakat bu 6rnek ders anlatimlarinin bilgili kisilerce degerlendirilmesi saglanmalidir. Matematik, tiim
diinya iilkelerinin en sikintili derslerinden biri oldugunu biliyoruz. Ozellikle matematik miifredatimin yogun
olmasi ve zamanin kisitli olusu, matematik 6gretmenlerinin etkili 6gretim modeli segerken zamani ekonomik
kullanacak segimler yapmalari gerekmektedir. Ogrencilerin akademik basarilarinda énemli sonuglar alacak,
ayrica zamandan da tasarruf yapacak bir ydntem olarak somut modellerle zenginlestirilmis Ogretim
uygulamalarint uygulayabilirler. Matematik &zellikle geometri derslerinde &grencilerin problem ¢6zme
becerilerini ve yapisini gelistirmek icin; problem ¢ozme stratejilerini kullanma, problem ¢dzmek igin gaba
harcama, problem ¢ozmeyi sevme ve problem ¢ozmede kendine giivenme konusunda somut modellerle
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zenginlestirilmig 6gretim uygulamalar1 kullanilarak, diigiik 6grenci performansini ortadan kaldirmaya yonelik
anahtar rol oynayabilir. Matematik 6zellikle geometri derslerinde 6grencilerin problem ¢6zme becerilerini ve
yapisini gelistirmek i¢in; problem ¢dzme stratejilerini kullanma, problem ¢dzmek igin ¢aba harcama, problem
¢dzmeyi sevme ve problem ¢ézmede kendine giivenme konusunda somut modellerle zenginlestirilmis dgretim
uygulamalar1 kullanilarak, diisiik 6grenci performansini ortadan kaldirmaya yonelik anahtar rol oynayabilir.
Ogretmenler 6grencilerin  matematige bakis acilarim degistirmeleri igin gercek yasam problemlerini
degerlendirebilirler.
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