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In this study, preservice teachers’ attitudes and metaphor perceptions towards
mathematics were examined, the relationship between them was investigated and it
was determined whether there was a significant difference according to the
departments. In this context, in the 2015-2016 academic year, 358 preservice teachers
in central Turkey were administered various scales such as “Mathematics attitude
scale” “,"Personal information form", and “Mathematics is like ..., because ...” and “If a
mathematical movie genre (weather conditions) ..., it would be, because ... ". Content
analysis was used in the analysis of the qualitative data. Spearman correlation test,
Kruskal Wallis-H test and Mann Whitney-U test were used in the analysis of the
quantitative data. As a result of the analysis, it has been recognized that the
metaphors towards mathematics are divided into the conceptual categories as
“Entertainment”, “Basic need” “Emotion” and “Problem”. There was a positive and
strong significant relationship between the attitudes and metaphor perceptions
towards mathematics of preservice teachers. Moreover, attitudes and metaphor
perceptions towards mathematics were found to differ significantly according to the
departments. Furthermore, this study has found that research with more than one
metaphor is more effective.
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Bu calismada, 6gretmen adaylarinin matematik kavramina yonelik tutumlari ve
metafor algilari arastinlmis, aralarindaki iliski incelenmis ve 06grenim gordukleri
anabilim dallarina gore anlamli bir farkhligin olup olmadigl tespit edilmistir. Bu
baglamda, 2016-2017 egitim - 6gretim yilinda bir devlet Universitesinde 6grenim
gormekte olan 358 6gretmen adayina “Matematik tutum olgegi”, “Kisisel bilgi formu”
ve metafor algilarini 6lgmek igin “Matematik ... gibidir, ¢linki ...” ve “Eger matematik
bir film tlri (hava durumu) olsaydi, ... olurdu, ¢linki ...” gibi arastirmacilar tarafindan
hazirlanan gesitli 6lgekler uygulanmistir. Elde edilen nitel verilerin ¢oziimlenmesinde
icerik analizi; nicel verilerin ¢dziimlenmesinde ise Spearman Korelasyon testi, Kruskal
Wallis-H testi ve Mann Whitney-U testi teknikleri kullaniimistir. Analiz sonucunda,
matematik kavramina yonelik metaforlarin, “Eglence”, “Temel ihtiyag”, “Duygu” ve
“Sorun” olacak sekilde kavramsal kategorilere ayrildigi gorilmastir. Adaylarinin
matematik kavramina yonelik tutumlar ve metafor algilari arasinda ise pozitif yonde
gucli bir iliski bulunmustur. Ayrica, matematik kavramina yonelik tutumlarin ve
metafor algilarinin 6grenim gorilen anabilim dallarina gére anlamli olarak farkhlastigi
gorulmdistir. Bu calismada birden fazla metaforlar yardimiyla arastirma yapmanin
daha etkili oldugu sonucuna ulasiimigtir.

*Author: okan.kuzu@ahievran.edu.tr Bu ¢alisma Ahi Evran Universitesi Bilimsel Arastirma Projeleri Koordinasyon Birimi tarafindan
EGT.A4.16.004 proje numarasi ile desteklenmektedir.
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Introduction

Mathematics forms the basis of many researches from the past to present and has a facilitating
effect on everyday life. Mathematics, which stands under the many technological developments from
computer systems to electric circuits, is seen as an auxiliary element to understand life and to produce
new ideas (Dursun & Dede 2004). However, many students think that mathematics despite its’
important place in our lives, is a difficult and boring subject (Aksu, 1985). The fact that your
mathematics is an abstract subject and takes more time in the learning process than the other subjects,
can cause it to be regarded as a difficult lesson to achieve, and thus lead to the formation of negative
feelings and thoughts (Basar, Unal & Yalgin, 2002).

It is said that the teachers' attitudes and behaviors regarding mathematics have a significant impact
on the students in terms of making them have negative feelings and thoughts regarding mathematics
(Kulm, 1980). Moreover, teachers’ mathematics perceptions shape students’ feelings and thoughts
about mathematics in either a positive or negative way (Azar, 2010; Ford, 1994; Yirekli, 2008). It is also
said that teaching style of mathematics is very influential on the students' feelings and thoughts about
mathematics. The fact that mathematics is not compatible with everyday life, particularly the knowledge
and skills learned in schools in everyday life can affect students' attitudes and behaviors towards
mathematics negatively (Verschaffel vd., 1999). In a study by Uzel (2007), it is observed that
mathematics told by associating with everyday life instead of the traditional teaching, is more easily
understood by the students and has distracted them from negative thoughts about mathematics.
Moreover, it is emphasized that mathematics that is taught without being associated with everyday life
could not reach the desired level and also negative feelings and thoughts occurred (Uzel 2007, akt.
Ersoy, 2013). Therefore, it is important for the abstract concepts to be expressed and reinforced with
concrete concepts in terms of the image they create in their minds. Metaphors are one of the ways in
which individuals express their feelings and thoughts by associating them with concrete concepts.

Metaphors that enable expressions to be said with less words, are used as an important
communication tool when words are inadequate or when the expression wants to be emphasized even
more (Sengil, 2014). Metaphors are a clear expression of how people perceive the world and what they
think about things and events. Forcenville (2002) defines metaphor as “A person expressing a concept or
phenomenon as they perceive, using emulation”. Moreover, metaphors are expressed as powerful
mental tools that person may utilize to understand and describe highly abstract, complex, or theoretical
phenomena (Saban, Kogbeker ve Saban 2006; Yob, 2003). Cerit (2008) expresses them as a tool that
people use to try to explain how they see objects, environment and life using different emulations. The
metaphor concept which is a close meaning to the analogy concept, can also be defined as a word or
image tool used in order to transfer to knowns from unknowns (Mutlu, 1998). In addition, metaphors
help to explain and to detail concrete ideas about a new knowledge (Senemoglu, 2005). In this way, it
become easier to understand and interpret abstract concepts.

Many metaphor studies have been conducted for the preservice teacher and students and when
these studies were examined it was observed that the metaphors towards mathematics vary. (Giiler,
Akgiin, Ocal & Doruk, 2012; Giiner, 2013; Giiveli, ipek, Atasoy & Giveli, 2011; Kilic & Yelken, 2013;
Sezgin, 2015; Sengiil, 2014; Tarim, Ozsezer & Canbazoglu, 2017; Tiirkkan, 2016). Giiler et al. (2012),
stated that the preservice mathematics teachers focus on the "life" and "puzzle" metaphors. Gliner
(2013) emphasized that mathematics makes life more enjoyable according to the preservice elementary
teachers and it makes life difficult according to the preservice social studies teachers. In the study of
Guveli et al. (2011), it was stated that the preservice social studies teachers' perceptions such as
"mathematics as an exciting subject", "mathematics as a difficult and boring subject" and "mathematics
composed of many subjects" for math for mathematics concept come to the front. Moreover, in the
same study, mathematics was mentioned as life itself. In study of Tarim et al. (2017), it was investigated
perceptions associated with mathematics and mathematics teaching of the preservice elementary
teachers and expressed that the metaphors such as "life, intelligence, gaming, puzzles and computers"
were frequently used. In addition, it was observed that the preservice teachers' perceptions towards
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mathematics have come to the as "process" and "necessity" themes. On the other hand, in the same
study, it was stated that metaphors that are "game, labyrinth, machine" were frequently used, and
these metaphors were placed under themes that are Infrastructure/Resource", Need/Indispensability"
and "Labor/Effort", "Movement" and "Request/Emotion". When the studies were examined, it was
considered that the preservice teachers' attitudes towards mathematics are effective in the formation
of these diversity in their metaphor perceptions towards mathematics. It is predicted that a person with
a positive attitude toward mathematics has higher mathematics emotions than another person who
possesses negative attitudes (Reyes, 1984; Ma, 1997). Moreover, it was pointed out that the
experiences shape present ideas and viewpoints and affect attitudes (Allport, 1935, akt. Bordens &
Horowitz, 2002; Levine, 2005). This suggests that departments of the preservice teachers may also cause
diversity in their metaphoric perceptions.

In this study, the preservice teachers’ attitudes and metaphor perceptions towards mathematics
were examined and answers to the following questions were searched.

1. What are the metaphors that the preservice teachers create towards mathematics, and the
conceptual categories of these metaphors?

2. What are the metaphors that preservice teachers create as movie genres towards mathematics?

3. What are the metaphors that the preservice teachers create as weather conditions towards
mathematics?

4. Are preservice teachers' metaphor perceptions towards mathematics significantly different
according to the departments?

5. Are preservice teachers' attitudes towards mathematics significantly different according to the
departments?

6. Is there a significant relationship between the teacher candidates’ metaphor perceptions and
attitudes towards mathematics?

Method
Research Design

The study was designed with mixed model on which both qualitative and quantitative research
approaches are used together. According to Creswell (2006), to use qualitative and quantitative
approaches together provides better understanding of research problems. In the analysis of the
qualitative data was used content analysis technique. Content analysis is described as the determining,
counting and interpretation of recurring issues, problems and concepts for the obtained qualitative data
(Denzin & Lincoln, 1998; Miles & Huberman, 1994; Silverman, 2000). In addition, content analysis is of
great benefit, because it scopes the qualitative and quantitative subjects. In the quantitative part of the
study, descriptive study, one of the most common quantitative research methods in education, was
used (Buyukozturk, Cakmak, Akgilin, Karadeniz & Demirel, 2009). The survey model is an approach to
determine an individuals' opinions, interests, skills and attitudes on a subject (Karasar, 2005). In the
descriptive process, the mathematics attitude scale for preservice teachers was administered.

Sample

The sample of the research is composed of 366 (279 female, 79 male) preservice teachers studying in
the faculty of education of a state university in the academic year of 2016-2017. In the selection of the
related university was used convenience sampling method.
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Table 1.
The frequency distribution of the sample
Department
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Gender Female 45 50 29 59 37 13 46 279
Male 10 22 10 9 8 12 8 79
Total 55 72 39 68 45 25 54 358
Instruments

As the data collection tool, "Mathematical Attitude Scale" and "Personal Information Form" was
used. By reviewing relevant literature and consulting to experts in the mathematics education,
measurement evaluation, curriculum and instruction, the five-Likert-type a scale consisting 12-items and
was developed. A paper on which was written “Mathematics is like .., because ..” and “If a
mathematical movie genre (weather conditions) ..., it would be, because ... “ sentences was presented
to preservice teachers to determine their metaphors perceptions towards mathematics. Furthermore, it
was requested that they complete these sentences by focusing on a metaphor. Here, different
metaphors such as "movie genre" and "weather condition" are preferred and it is aimed to better detect
the perceptions that preservice teachers have towards the mathematics concept.

Data Analysis

In this study, firstly, it was planned to develop a new "Mathematical Attitude Scale" by the
researchers, although there were a large number of mathematics attitude scales in the literature. The
reason for this is that in this study, not only attitudes about mathematics will be investigated, but also
the metaphors will also be examined. Therefore, various questions were asked to learn preservice
teachers' metaphors perceptions and demographics as well as the attitudes towards mathematics. It
was preferred that the questions were short and few in order for the preservice teachers not to be
bored, not to show reduced interest towards practice and their motivation not to fall behind these
questions. Because the mathematics attitude scales in the literature (Askar, 1986, Baykul, 1990,
Duatepe, 1999; Onal, 2013) consist of long and many items, it is aimed to determine preservice
teachers' attitudes towards mathematics concept with a short scale. In this context, a preliminary scale
consisting of 14-items was prepared by reviewing the relevant literature and taking expert opinions. The
preliminary scale was administered as a pilot to 120 preservice mathematics teachers studying at the
faculty of education of a state university during the 2015-2016 academic year and the validity and
reliability of the scale was investigated using the SPSS 23 program (Statistical Package for the Social
Sciences 23). The construct validity of the scale was examined by total item correlation and descriptive
factor analysis. According to Tavsancil (2014), the total correlation of the scale items should be .30 and
higher. Accordingly, although the total correlations of the items in the preliminary scale were greater
than .30, items 3 and 8 were removed from the scale because of lowering the Cronbach Alpha reliability
coefficient, and a scale with .957 reliability was obtained with the rest of the items (Kuzu, Kuzu & Sivaci,
2016). After the pilot administration, the scale with five-Likert-type consisting of 12-items was reapplied
to 358 preservice teachers, and the "Mathematics Attitude Scale" with .962 reliability was obtained.
Accordingly, the reliability of the final scale is very high (Tavsancil, 2014). In order to test the size of the
sample, the Kaiserk-Meyer-Olkin (KMO) coefficient was calculated and the KMO value was found to be
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.966. The value of significance with the Bartlett test was calculated as p <.01. Kaiser (1970) states that
the KMO coefficient has to be between 0 and 1, and that as the sample size approaches 1, the sample
size is more suitable for factor analysis. As a result of the factor analysis, it was seen that the scale was
collected in one factor and the factor loadings changed between .925 and .668 (Table 2).

Table 2.

Component Matrix after the Factor Analysis

Items Factor Loads
Iltem12 .925
Item1 .918
ltem7 .897
Item13 .889
Iltem4d 885
Item14 .880
Iltem10 .872
Item9 .832
Iltem6 .813
Item2 788
ltem11 723
Item5 .668

VT T ” o«

Each item included “never agree”, “agree”, “undecided”, “agree”, “completely agree” as options
and the options were scored from 1 to 5. The lowest score to be taken from the scale was 12, while the
highest score was 60. The low score corresponds to a negative attitude, and a high score also
corresponds to a positive attitude. In Figure 1, the accumulated graph of the mathematics attitude scale
is presented. When the line graph of eigenvalues is examined, it is understood that the scale gathered in

one factor
Scree Plot

a-

Eigenvalue

2]

T T T T T T T T T T T T
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Figure 1. Accumulated graph of the scale
Confirmatory factor analysis was performed using the LISREL 8.80 (Linear Structural Relations 8.80)
package program to assess the validity of the one-factor structure resulting from the exploratory factor
analysis. As a result of analysis, the value of y?/df was found to be 3.63. Bollen (1989) suggests that
this value should be between 0 and 5. In addition, the RMSE value was found to be .078, indicating
acceptable data compatibility (Browne & Cudeck, 1993).
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On the other hand, all metaphors were listed in order to investigate the preservice teachers'
metaphor perceptions towards mathematics. Furthermore, thanks to the expert opinions, by extracting
metaphors in which no logical explanations have been made or made meaningless in such a way as to
make no contribution to the understanding of the mathematical concept, were excluded from the scope
of the analysis. Then, the remaining metaphors were analyzed by content analysis and grouped under a
conceptual category in terms of their common characteristics according to their logical descriptions.
Different metaphors were also exploited in order to better identify the preservice teachers' metaphor
perceptions towards mathematics. The use of more than one metaphor is expected to allow participants
to better express their feelings and thoughts. For example, someone who knows that milk and related
dairy products (yoghurt, cheese, buttermilk, and kefir) supply the vast majority of the vitamins and
minerals needed by the body, may or may not like milk and milk products. Therefore, an individual who
creates a need metaphor for the concept of "milk" may have any of the positive or negative feelings. In
this context, it is important that the individuals' metaphor perception is determined correctly. Taking
advantage of different metaphors to determine the true feelings and thoughts of individuals can provide
quite effective results. Therefore, it was also benefited from different metaphors such as movie genre
and weather condition for the preservice teachers' metaphor perceptions towards mathematics, and all
three cases were evaluated. For each case, numbering was made to be "1" for the positive categories
and "0" for the negative categories according to the preservice teachers' explanations, and their total
metaphor scores were calculated. While the lowest metaphor score was 0, the highest metaphor score
was found as 3. The lower scores showed that preservice teachers constituted negative metaphors and
also the higher scores constituted positive metaphors. On the other hand, the answers given to the
mathematics attitude scale by the preservice teachers were examined and the data obtained by scoring
from 1 (never agree) from to 5 were transferred to the SPSS program. The lowest score to be taken from
the scale was 12, the highest score was 60. The low scores correspond to negative and the high scores
correspond to positive attitude. The normal distribution of the data and the homogeneity of the
variances were tested statistically. The Kolmogorov-Simirnov test and the Levene test showed that the
distribution of the data was not normal, and the variances were not homogeneous because p values
were less than .05. In this case, it was investigated by the nonparametric Kruskal Wallis-H test and the
Mann Whitney-U test whether the preservice teachers' metaphor perceptions and attitudes towards
mathematics were significantly different according to their departments or not. Furthermore, the
relationship between the preservice teachers’ metaphor perceptions and attitudes towards
mathematics was examined by using the Spearman Correlation test.

To ensure the reliability of the study, the relevant metaphors were first matched with the conceptual
categories independently by the authors for all three cases. For different matching, a consensus was
provided. Then, two lecturers who are experts in Turkish and mathematics education were consulted to
view and metaphors are asked to match with the corresponding conceptual categories. In general, the
metaphors gathered under the conceptual categories "Entertainment, Basic Need, Emotion and
Problem" were reassembled under the categories "Positive and Negative" for all three cases. The
matching of the experts and the researchers were compared, and the number of the consensus and
dissidence were determined. The reliability was calculated according to the formula of the
reliability=consensus/(consensus+ dissidence) introduced by Miles & Huberman (1994) and found to be
91.

Findings

In this section, the findings regarding preservice teachers’ attitudes and metaphor perceptions were
explained in accordance with the sub-problems of the study.

The preservice teachers' metaphors created towards mathematics, and the conceptual categories of
these metaphors

In this section, preservice teachers were asked to complete of “Mathematics is like ..., because ...”
sentence, and it was seen that preservice teachers were developed total of 58 metaphors (41 positive,
17 negative). The metaphors, divided into groups in a positive and negative way, were categorized into
the conceptual categories according to the descriptions of preservice teachers (Table 3).
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Table 3.

Metaphors created towards mathematics
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POSITIVE (%70)

NEGATIVE (%30)

Metaphor f Metaphor f Metaphor f Metaphor f
Puzzle 32 Life 47 Love/Affection 10 Labyrinth 23
Game 13  Water 13 Mother/Child 8 Cactus/Thorns 18
Jigsaw 8 Ocean 10 Friend 6 Torture 13
Rubik’s Cube 5 Tree/Plant 9 Family 5 Tangle/Loop 9
Entertainment 5 Oxygen/Air 8 Ebru/Picture 4 Knit 5
Lego 2 Eat 5 Dream 3 Mountain/Cliff 4
Hobby garden 2 Cookies 3 Poem/Song 3 Dead nettle 4 l?_t'
Movie 2 Bread 3 Composing /Art 2 Chili pepper 3 o
Domino 1 Sun 3 Rose 2 Cat 3
Funfair 1 Medicine 2 Diamond 2 Bad friend 3
Sport 1 Candy 2 Flower 1 Platonic Love 3
Sea 2 Woman 1 Space/Universe 3
Stream 1 Cat 1 Gallows 2
Broccoli 1 Folk song 1 Electric 2
Walnut 1 Cobweb 1
Spinach 1 Cigarette 1
Drug 1
Entertainment 72  Basic need 111  Emotion 49  Problem 98 330

In Table 3, it was seen that that preservice teachers developed various metaphors towards
mathematics. Preservice teachers who have positive ideas, developed the metaphors of "Life" and
"Puzzle". Furthermore, preservice teachers' metaphors towards mathematics were examined according
to the conceptional categories, and the distribution according to the departments are presented in

Table 4.
Table 4.
Frequency and percentage distributions of metaphor created towards mathematics according to the
departments
Department
c
o —
Q o = V)]
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T . fntert  16(29) 14(215) 5(147) 11(172) 10(244) 4(167) 12(255) 72(218)
£ S BNeed 21(382 20(308) 6(17.6) 31(48.4) 4(9.8) 11 (45.8) 18(38.3) 111 (33.6)
[J]
2 % Emotion 15(27.3 12(18.5) 3(8.8) 5(7.8) 1(2.4) 4(16.7) 9(19.1) 49(14.8)
S © problem 3(55) 19(29.2) 20(58.8) 17(26.6) 26(63.4) 5(20.8) 8(17) 98 (29.7)
cat Positive 52 (94.5 46(70.8) 14(41.2) 47(73.4) 15(36.6) 19(79.2) 39(83) 232(70.7)
ategor
gory Negative 3 (5.5) 19(29.2) 20(58.8) 17(26.6) 26(63.4) 5(20.8) 8(17) 98 (29.7)
Total 55(100) 65(100) 34 (100) 64(100) 41(100) 24 (100) 47(100) 330 (100)

According to Table 4, it can be said that the mathematics concept is seen more a as "Basic need" by
the preservice teachers. The preservice teachers studying in the Mathematics Education, Classroom
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Education, Science Education, CEIT and GPC departments consider it as a "Basic Need". The preservice
teachers in the Social Studies Education and Turkish Education departments think mathematics as a
"Problem". On the other hand, the "Entertainment, Basic Need, Emotion" conceptual categories take
place under the "Positive", while the "Problem" conceptual category is collected under the "Negative"
category. In Table 5, some examples were presented for positive and negative metaphors.

Table 5.
Explanations of some metaphors created towards mathematics
POSITIVE (%70) NEGATIVE (%30)
Metaphor  Because Metaphor Because
Life Filled with calculations. Labyrinth It is very difficult to get out.
Puzzle You will be happy to solve. Torture You think it is over, but it starts again.
Ocean It is endless. Bad friend When you need, it leaves you alone.
Cat It does not harm if you love it.  Cat If you are not interested, you will go away

When Table 5 is examined, it is seen that the preservice teachers make various explanations for
metaphors. It has also emerged that preservice teachers who created the same metaphor towards
mathematics concept, can see mathematics positively or negatively with different explanations. For
example, while some preservice teachers considered positively for the "cat" metaphor with the
description "it does not harm if you love it"; others with negative thoughts, expressed it as an ungrateful
animal by describing in form of "if you are not interested, you will go away". In this context, it can be
thought that mathematics can be done by loving; unless loved or focused, mathematics will leave alone.

The preservice teachers' metaphors created as movie genres towards mathematics

In this section, preservice teachers were asked to complete of “If a mathematical movie genre..., it
would be, because ... " sentences, and obtained results were presented in Table 6.

Table 6.
Metaphors created a movie genre towards mathematics

POSITIVE (%48) NEGATIVE (%52)
Metaphor f Metaphor f Metaphor f Metaphor f
Action 58 Romance 5 Horror 106 Science fiction 3
Science fiction 29  Biography 4 Drama 32 Absurd comedy 1 2
Comedy 22  Documentary 2 Thriller 24 Crime 1 '5
Adventure 20  Historical 2 Tragedy 7 War 1 =
Fantasy 7  Adult 2 Mystery 4 Western 1
R.Comedy 6  Animation 1
Crime 5 Epic 1

164 180 344

According to Table 6, the preservice teachers are more focused on the "Horror" movie metaphor.
While 180 preservice teachers expressed mathematics with a negative metaphor, 164 preservice
teachers established positive metaphor. The distribution of the metaphors as movie genre according to
the departments was presented in Table 7.
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Table 7.
Frequency and percentage distributions of metaphors created as movie genre towards mathematics
according to the department

Department
c
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f % f % f % f % f % f % f % f %

Positive 38(71,7) 24 (34.8) 9(25.7) 39(58.2) 9(20.0) 10(41.7) 31(60.8) 164 (47.7)
Negative 15 (28.3) 45(65.2)  26(74.3) 28(41.8) 36(80.0) 14 (58.3) 20(39.2) 180 (52.3)

Category

Total 55(100) 65 (100) 34 (100) 64 (100) 41(100) 24 (100) 47(100) 330 (100)

When Table 7 is examined, it is seen that the preservice teachers studying in the Mathematics
Education, Science Education and GPC departments created positive metaphors as movie genre. On the
other hand, the preservice teachers in the Classroom Education, Social Science Education, Turkish
Education and CEIT departments created negative metaphors as movie genre. In Table 8, some
explanations were presented for the preservice teachers’ metaphor perceptions as movie genre.

Table 8.
Explanations of some metaphors created as movie genre towards mathematics
POSITIVE (%48) NEGATIVE (%52)
Metaphor Because Metaphor Because
Action There is movement and Drama It hurts to deal with it.
excitement. Thriller to cannot solve the problem
R.Comedy It finally makes us smile. War makes stress to person.
Documentary Life itself is mathematics. There is a constant struggle.
Crime An unsolved problem is solved. Crime Problems cause headache.

The preservice teachers' metaphors created as weather condition towards mathematics

In this section, preservice teachers were asked to complete of “If a mathematical weather
condition..., it would be, because ... " sentences, and obtained results were presented in Table 9.

Table 9.
Metaphors created a weather condition towards mathematics
POSITIVE (%48) NEGATIVE (%52)

Metaphor f Metaphor f Metaphor f
Sunny 63 Cloudy 48 Stormy 7
Partly cloudy 42 Heavy rain/rainfall 27 Frowst 7
Light rain 34 Snowy 15 Hot 3 2
Snowy 18 Partly cloudy 14 Hurricanes 3 '5
Sunny and rainy 9 Thunder 13 Frosty 2 =
Cool 1 Windy 12 Frost 1

Hail 11 Sunny and windy 1

Sleet 10 Blizzard 1

Foggy 9

167 184 344
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According to Table 9, when the explanations of the metaphors created as weather conditions are
examined, it is seen that the preservice teachers have more negative perceptions. While 184 preservice
teachers expressed mathematics with a negative metaphor, 167 preservice teachers established positive
metaphor. The distribution of the metaphors as weather condition according to the departments was
presented in Table 10.

Table 10.
Frequency and percentage distributions of metaphors created as weather condition towards

mathematics according to the department
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Categopy POSEIVE  41(745 30(44.1)  9(243) 26(382) 14(31.1) 11(45.8) 34(63) 167 (47.6)
8O Negative 14(25.5 38(55.9) 28(75.7) 42(61.8) 31(68.9) 13(54.2) 20(37) 184 (52.4)
Total 55(100] 68(100) 35(100) 68(100) 45(100) 24(100) 54 (100) 351 (100)

When Table 10 is examined, it is seen that the preservice teachers studying in the Mathematics
Education and GPC departments created positive metaphors as the weather condition. On the other
hand, the preservice teachers in the Classroom Education, Social Science Education, Science Education,
Turkish Education and CEIT departments created negative metaphors as the weather condition.

In Table 11, some explanations were presented for the preservice teachers’ metaphor perceptions as
weather condition. When Table 11 is examined, it is seen that the preservice teachers makes both
positive and negative explanations for metaphor “Snow”. Accordingly, it can be said that the preservice
teachers who make different explanations for the same metaphors feed different feelings and thoughts
about the mathematics concept. It can be said that while there are preservice teachers thinking as a
cure for troubles with the explanation of "it removes diseases", there are also preservice teachers who
think the mathematics itself is a trouble and focus on the difficulty of progressing on this path.

Table 11.
Explanations of some metaphors created as weather condition towards mathematics
POSITIVE (%48) NEGATIVE (%52)
Metaphor Because Metaphor Because
Sunny Everything is clear. Thunder It makes people feel scared.
Light rain It gives peace and happiness. Stormy It affects life negatively.
Cool It relaxes in extreme hots. Frosty It strikes you unawares.
Snowy It removes diseases. Snowy It is difficult to travel on the road.

The preservice teachers’ metaphor perceptions were examined separately by “Mathematics is like ...,
because ...”, “If a mathematical movie genre..., it would be, because ... " and “If a mathematical weather
condition..., it would be, because ... " sentences. It was observed that positive and negative categorical
distribution of metaphors created towards mathematics are different in term of in the overall, movie
genre and weather condition. In other words, it has been seen that a preservice teacher who thinks
mathematics as a basic need and creates positive metaphors, has been directed to negative metaphors
for movie genre of weather condition. The distribution of the metaphor categories according to the

departments are presented in Table 12.
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Table 12.
Distributions of the metaphor categories created towards mathematics according to the department

Mathematics in the overall Mathematics in the movie Mathematics ill’l.the weather
genre condition
Positive Negative Positive Negative Positive Negative
Mathematics Mathematics Mathematics
Social Science Social Science Social Science
Classroom Classroom Classroom
Science Science Science
Turkish Turkish Turkish
CEIT CEIT CEIT
GPC GPC GPC

When Table 12 is examined, it is seen that the preservice teachers studying in the Mathematics
Education and GPC departments have positive metaphor perceptions for all three cases, while the
preservice teachers studying in the Social Science Education and Turkish Education departments
developed the negative metaphors for all of the three cases.

Differentiation of the preservice teachers’ metaphor perceptions towards mathematics according to
the departments

In this section, it was investigated by the Kruskal Wallis-H test and the Mann Whitney-U test whether
the preservice teachers' metaphor perceptions towards mathematics were statistical significantly
different according to their departments or not. The preservice teachers' metaphor perceptions were
statistically significantly different according to the departments due to p = .00 <.05. The Mann Whitney-
U test was conducted to determine that there are differences between which departments. The
obtained results were presented in Table 13 and Table 14.

Table 13.
Mann Whitney U test results of the differentiation in between departments for metaphor perceptions
towards mathematics

p 1 2 3 4 5 6 7
1- Mathematics Education .00 .00 .00 .00 .01 .09
2- Classroom Education .02 .33 .00 .50 .01
3- Social Science Education .00 91 .03 .00
4- Science Education .00 .97 .09
5- Turkish Education .01 .00
6- CEIT .25

7- GPC
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Table 14.
Analysis results of metaphor perceptions towards mathematics according to the departments

Department N X df x2 Difference p

1- Mathematics Education 53  213.41 1;
. 1-4
2- Classroom Education 60 145.35 1.5
. . . 1-6
3- Social Science Education 28 104.13 5.3

Metaphor ¢ once Education 63 15975 6 59.20 2-5 .00
Perceptions 2-7
5- Turkish Education 41 9578 i:g
3-7
6- CEIT 22 160.05 45
7- GPC 45  185.98 56
5-7

When Table 14 is examined, it was found that there was no statistically significant difference
between the preservice teachers studying in the Mathematics Education and GPC departments,
however there was a significant difference between the preservice teachers in the other departments. It
was seen that the preservice teachers studying in the Mathematics Education and GPC have more
positive metaphor perceptions than the other teachers from the other department, while there was not
a significant difference between the preservice teachers studying in the Turkish Education and Social
Studies Education, a statistically significant difference was found between the other departments. The
preservice teachers studying in the both departments have been found to have more negative
metaphors than the others. According to these results, the distribution of metaphor scores of the
departments is presented in Table 15 in order.

Table 15.
Ranking according to the departments of metaphor scores towards mathematics
X

Department

Group 1 Group 2 Group 3
5- Turkish Education 95.78
3- Social Science Education 104.13
2- Classroom Education 145.35
4- Science Education 159.75
6- CEIT 160.05
7- GPC 185.98 185.98
1- Mathematics Education 213.41
p 91 .10 .09

In Table 15, preservice teachers' metaphor scores towards mathematics were collected in Group 3.
The metaphor scores of in the Group 1 were found to be very low. Metaphor scores in Group 3 were
significantly higher than the other groups. While there is no statistically significant difference in the
metaphor scores of the departments within the group; it was determined that there was a significant
difference between the other groups. The preservice teachers studying in the GPC department were
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took place in the two groups and statistically significant differences were found between the classroom
preservice teachers.

Differentiation of the preservice teachers’ attitudes towards mathematics according to the
departments

In this section, it was investigated by the Kruskal Wallis-H test and the Mann Whitney-U test whether
the preservice teachers' attitudes towards mathematics statistical significantly different according to
their departments or not. The preservice teachers' attitudes were statistically significantly different
according to the departments due to p = .00 <.05. The Mann Whitney-U test was conducted to
determine that there are differences between which departments. The obtained results are presented
in Table 16 and Table 17.

Table 16.
Mann Whitney U test results of the differentiation in between departments for attitudes towards
mathematics

p 1 2 3 4 5 6 7
1- Mathematics Education .00 .00 .00 .00 .00 .04
2- Classroom Education .03 .07 .00 .22 .00
3- Social Science Education .00 .36 .01 .00
4- Science Education .00 .99 .02
5- Turkish Education .00 .00
6- CEIT 17
7- GPC
Table 17.
Analysis results of attitudes towards mathematics according to the departments
Department N X df x? Difference p
1-2
1- Mathematics Education 55 252.75 1-3
1-4
2- Classroom Education 65 152.83 1-5
1-6
3- Social Science Education 34 114.45 1-7
2-3
. . . 2-5
Attitude 4- Science Education 64 179.86 6 96.78 97 .00
3-4
5- Turkish Education 41 84.57 3.6
6- CEIT 24 181.80 37
4-5
4-7
7- GPC 47  214.45 5.6
5-7

When Table 17 is examined, it was found that there was a statistically significant difference between
the preservice teachers studying in the Mathematics Education and the other departments. It was seen
that the preservice teachers studying in the Mathematics Education have more positive attitudes than
the others. While there was not a significant difference between the preservice teachers studying in the
Turkish Education and Social Studies Education, a statistically significant difference was found between
the preservice teachers studying in the other departments. The preservice teachers studying in both of
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the departments have been found to have more negative attitudes than the others. According to these
results, the distribution of attitude scores of the departments are presented in Table 18 in order.

Table 18.
Ranking according to the departments of attitude scores towards mathematics
X

Department

Group 1 Group 2 Group 3 Group 4
5- Turkish Education 84.57
3- Social Science Education 114.45
2- Classroom Education 152.83
4- Science Education 179.86 179.86
6- CEIT 181.80 181.80
7- GPC 214.45
1- Mathematics Education 252.76

In Table 18, it was seen that the preservice teachers' attitude scores towards mathematics were
collected in four groups, and these scores increased towards from Group 1 to Group 4. According to the
results, while the attitudes in the Group 1 were quite low, the attitudes in the Group 4 were significantly
higher than the other groups. In addition, it was determined that the preservice teachers studying in the
Mathematics Education have the highest attitude towards mathematics. The preservice Turkish
teachers' attitudes were found to be lower than the other preservice teachers. The preservice Science
teachers and the BOTE preservice teachers were also took place in the two groups and a statistically
significant difference was found between these groups.

The relationship between the preservice teachers’ attitudes and metaphor perceptions towards
mathematics

The relationship between the preservice teachers’ attitudes and metaphor perceptions towards
mathematics was examined by Spearman Correlation, and the results are presented in Table 19.

Table 19.
The relationship between attitude and metaphor perception towards mathematics

Metaphor perception towards mathematics

r r? p

Attitude towards mathematics 69 48 .00

Since p=.00<.05 and .60<r=.69<.80 according to Table 19, there was a positive and strong correlation
between the attitudes and metaphor perceptions towards mathematics of preservice teachers.
According to this, it is seen that the preservice teachers who have positive attitude, have positive
metaphors, while the preservice teachers who have negative attitude, have negative metaphors.
Moreover, it was found to be r2=.48, and so the preservice teachers’ metaphor perceptions explain 48
percent of the preservice teachers’ attitudes towards mathematics.

Discussion, Conclusions, and Suggestions

In this study, preservice teachers were asked to complete the sentence, "Mathematics likes a....
because....,” and it was observed that they developed various metaphors. Based on the preservice
teachers’ explanations, the metaphors that they developed about mathematical concepts were
gathered under various conceptual categories such as "Entertainment," "Basic Needs", "Emotion," and
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"Problem." The conceptual categories "Entertainment,” Basic Needs,” and “Emotion" were considered
as "Positive" categories, and the conceptual category "Problem" was considered as a "Negative"
category. The analysis showed that preservice teachers developed a total of 58 metaphors (41 positive
and 17 negative). Moreover, the analysis showed that while 232 preservice teachers developed positive
metaphors for mathematics, 98 preservice teachers developed negative metaphors. The preservice
teachers with positive metaphors appeared to focus mostly on the "Life" and "Puzzle” metaphors. On
the other hand, the preservice teachers with negative metaphors appeared to focus mostly on the
"Labyrinth" and "Cactus / Thorn" metaphors. Gray and Tall (1992) reported that many students perceive
mathematics as a puzzle. Similarly, Giler et al. (2012) investigated preservice teachers’ metaphors on
mathematics and observed their focus on life and puzzle metaphors. Furthermore, Tarim et al. (2017)
reported that regarding to concept of mathematics, elementary school teacher candidates concentrated
on life, Rubik's cube, puzzle, and computer metaphors. On the other hand, the metaphors developed for
mathematics had significantly differed according to the departments, and preservice teachers of
Mathematics Education, Elementary Education, Science Education, CEIT Education, and GPC Education
had seen mathematics as a "basic need." In addition, Tarim et al. (2017) determined that the preservice
teachers enrolled at the Mathematics Education Department had more positive metaphors than the
preservice teachers of other departments. The preservice teachers enrolled at the Turkish Education
and Social Studies Education departments saw mathematics as a "Problem." According to Giliner (2013),
while Elementary Education students stated that mathematics made life more enjoyable, Social Studies
students stated that mathematics made life difficult. This result shows the similarity with the findings of
this current study.

When the preservice teachers created metaphors for mathematics, they may have ignored their real
feelings, considering the fact that mathematics is the life itself. For this reason, we were curious about
whether the metaphors that preservice teachers developed for mathematics reflected their real feelings
and thoughts and so tried to identify their real feelings and thoughts by concretizing these feelings with
the help of multiple metaphors. Hence, the preservice teachers were asked to complete the sentence,
"If mathematics would be a movie genre, it would be.... because ..." When the metaphors that the
preservice teachers developed were examined, there were 164 positive metaphors and 180 negative
metaphors. Regarding the negative metaphors, the preservice teachers were more likely to concentrate
on the "Horror” movie metaphor. Horror movies have a negative impact on the human mind and reveal
some connotations about daily life. For example, when Ceylan, Ceylan, and Mansuroglu (2017) asked
their participants which two colors horror movies evoke, 96% of the participants said black. Tirkoglu
(2003) stated that black represents grief, death, pessimism, and fear. Similarly, Giveli et al. (2011)
reported that when identifying preservice teachers’ metaphors for mathematics, the participants
focused on the black color metaphor. In the current study, the preservice teachers who formed positive
metaphors usually focused on the "Action" movie metaphor. Action movies are the study of how good
and bad antagonism is presented. In this kind of movie genre, the bad guy drags the good man (hero)
into a kind of danger. However, in order to get rid of this danger, the good man fights with the bad man
and he balances the things out by winning a victory (Giirsel, 2011) such as the difficulties students face
in mathematics problems and problem-solving processes. According to the preservice teachers, even
though mathematics itself and mathematics problems are too difficult to solve that cause troubles, a
great victory and happiness may emerge after solving these problems. In this current study, regarding
mathematics as a movie genre, while the preservice teachers enrolled at the Mathematics Education,
Science Education, and GPC Education departments tended to form positive metaphors, the preservice
teachers enrolled at the Elementary Education, Social Studies Education, Turkish Education, and CEIT
Education departments tended to form negative metaphors.

When the preservice teachers’ metaphors that related mathematics to a weather condition are
examined, 167 of them formed positive metaphors and 184 of them formed negative metaphors. The
preservice teachers more often used "Cloudy" as a negative metaphor and "Sunny" as a positive
metaphor. Giiz (2016) examined the relationship between weather and human psychology and stated
that there is a close relationship between them. In the same study, Giz (2016) reported that people
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tend to have positive feelings in sunny weather, but they tend to be unhappy and anxious and tend to
have pessimistic views in cloudy and frowst weathers. The teachers who formed negative metaphors
mentioned that mathematics made people unhappy and anxious and noted that it made life feel
unbearable. Based on the preservice teachers’ explanations, "Partly cloudy" and "Snowy" metaphors
were placed under both positive and negative categories. According to the explanations, mathematics
was also seen as a remedy for troubles, and as well as mathematics itself was seen as a trouble. Despite
the positive metaphors of Mathematics Education and GPC Education departments, candidate teachers
of Elementary Education, Social Studies Education, Science Education, Turkish Education, and CEIT
Education departments tended to have negative metaphors regarding mathematics as a weather
condition.

When the metaphors related to mathematics are examined separately for the general, movie genre,
and weather conditions, in all three cases, preservice teachers from the Mathematics Education and
GPC Education departments tended to have positive metaphors, and preservice teachers from Turkish
Education and Social Studies Education departments tended to have negative metaphors. In addition,
the preservice teachers from the Elementary Education and Science Education departments had formed
positive metaphors that could be placed under the "Basic Needs" category; when examining their
metaphors for all three conditions with the help of movie genre and weather metaphors, they had
formed negative metaphors that could be placed under the "Problem" category. The preservice teachers
were interviewed in order to determine the difference that occurred for the Elementary Education and
Science Education departments, and in these interviews, they stated that mathematics was related to
daily life, played a fundamental role in meeting the needs of the date, and was a basic necessity of life.
Similar results were obtained in the studies conducted by Guveli et al. (2011) and Giiner (2013).
However, this result did not mean that these preservice teachers had positive feelings and thoughts
towards mathematics. Though they thought of mathematics as a necessity, they actually appeared to
have negative feelings and thoughts against it, just like someone who knows that milk and dairy
products (yoghurt, cheese, ayran, and kefir) meet the vast majority of the vitamins and minerals that
our body needs but do not consume these products. Regarding mathematics, preservice teachers’, who
had 70% positive and 30% negative metaphors, perceptions of metaphors were examined by the help of
movie genre and weather conditions, similar proportions were obtained for both conditions in which
48% of these perceptions were positive and 52% were negative. Therefore, examining the preservice
teachers’ perceptions for mathematics with the help of multiple metaphors provided effective results.
Furthermore, as a future research suggestion, this difference in preservice teachers’ perceptions can be
investigated in more detail by conducting interviews with them.

In this study, the preservice teachers’ metaphor perceptions towards mathematics showed
statistically significant differences according to the departments that they enrolled. There was no
statistically significant difference Mathematics Education and GPC Education students’ perceptions, and
there were significant differences between students who enrolled at these two departments and
students who enrolled at the remaining departments. Moreover, the Mathematics Education and GPC
Education students formed more positive metaphors than the students of the remaining departments.
On the other hand, there was no statistically significant difference among the Elementary Education,
Science Education, and CEIT Education students’ perceptions. In addition, while there was no significant
difference between the Turkish Education and Social Sciences Education students’ perceptions, who had
the lowest averages, a statistically significant difference was found between students of these
departments and students from the remaining departments. The preservice teachers from both
departments have been found to have more negative metaphors than the preservice teachers from the
remaining departments. The extent to which the metaphors varied according to the preservice teachers’
departments might be closely related to their attitudes towards mathematics. Individuals’ past
experiences shape their current ideas and attitudes and influence their attitudes (Allport, 1935, as cited
by Bordens & Horowitz, 2002; Levine, 2005). Therefore, in the current study, the preservice teachers’
attitudes towards mathematics were examined, and whether or not these attitudes differed based on
the departments that they enrolled was investigated.
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A scale was developed to investigate whether the preservice teachers’ attitudes towards
mathematics differed significantly according to their departments and to investigate the relationship
between their attitudes and metaphor perceptions. Developing a mathematical attitude scale that is
similar to the ones appearing in the literature, which are quite extensive and usually include too many
items, and the fact that items measuring metaphors and demographic information are presented
together might cause participants to get bored and may diminish their interest. Hence, a relatively short
5-point Likert-type "Mathematics Attitude” scale with 12 items with .962 reliability was developed with
the aim of determining the preservice teachers’ attitudes towards mathematics. The analysis suggested
that the preservice teachers’ attitudes towards mathematics differed statistically according to the
departments that they enrolled. Mathematics Education students had more positive attitudes towards
mathematics than the students of the remaining departments. While there was not a significant
difference between Turkish Education and Social Studies Education students’ attitudes, who obtained
the lowest averages, there was a significant difference between students’ attitudes in these
departments and the remaining departments. The preservice teachers in these two departments had
more negative attitudes than the preservice teachers of the remaining departments.

On the other hand, there was a positive correlation between the preservice teachers’ attitudes
towards mathematics and their metaphor perceptions (r = .69, p = .00). The metaphors developed by
the preservice teachers who had positive attitudes towards mathematics were also positive; however,
the metaphors developed by the preservice teachers who had negative attitudes towards mathematics
were also negative. Moreover, the analysis has suggested that the preservice teachers’ attitudes
towards mathematics differed significantly according to their educational backgrounds, and it was
determined that the Mathematics Education students tended to have a more positive attitude than the
preservice teachers in other departments. Furthermore, the attitudes of the Turkish Education students
towards mathematics were much lower than those of the other students of the remaining departments,
and no significant difference was found between the Turkish Education and Social Studies Education
students’ attitudes. Many factors might have influenced the preservice teachers’ negative emotions and
thoughts towards mathematics. In the literature, it has been stated that the positive and negative
attitudes of individuals towards mathematics were shaped during childhood and primary school periods
(Alkan, 2009; Cain-Caston, 1993; Gallagher & Kaufman, 2008). In addition, individuals’ attitudes towards
mathematics were found to be effective in their selection of professions (Baydar & Bulut, 2002). Hence,
in the current study, the preservice teachers with negative attitudes towards mathematics might want
to move away from it and so to prefer studying Turkish Education and Social Studies Education. This may
explain why the preservice teachers in Turkish Education and Social Sciences Education departments
had formed negative metaphors. In addition, similar comments can be made for the preservice teachers
in Mathematics Education. One interesting findings was that the GPC Education students had formed
positive metaphors and exhibited favorable attitudes on mathematics for all three conditions. Another
remarkable finding was that Science Education students had formed more negative metaphors and
exhibited negative attitudes than GPC Education and CEIT Education students. These two findings, which
emerged for Science Education and GPC Education, can be investigated in a future study by interviewing
preservice teachers. On the other hand, by making use of the results obtained in this study, educators
can identify difficulties encountered in learning and teaching mathematical concepts. Diagnostic
assessment can be provided on the problem-solving abilities of preservice teachers with negative
attitudes and metaphor perceptions towards mathematics. Preservice teachers’ mathematics anxiety
levels can be investigated, and the relationship between these levels and their attitudes and metaphor
perceptions towards mathematics can be examined. Additionally, by organizing various activities in
departments, educators can help preservice teachers in developing positive attitudes towards
mathematics.
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Tiirkge Siirimui

Giris

Matematik, ge¢cmisten ginimuize bircok arastirmanin temelini olusturmakta ve ginlik yasami
kolaylastirici bir etki yaratmaktadir. Bilgisayar sistemlerinden elektrik devrelerine bir¢ok teknolojik
gelismenin altinda yer alan matematik, hayatin anlasiimasi ve yeni fikirler Giretilebilmesi icin yardimci bir
eleman olarak goriilmektedir (Dursun & Dede 2004). Bu denli 6neme sahip olan matematigi ne yazik ki
Ogrencilerin buyuk bir kismi zor ve sikici bir ders olarak gérmektedir (Aksu, 1985). Matematigin soyut bir
ders olmasi ve 6grenme sirecinde diger derslere oranla daha fazla zaman almasi, basarilmasi zor bir
ders olarak goriilmesine ve bu nedenle olumsuz duygu ve diisiincelerin olusmasina neden olabilmektedir
(Basar, Unal & Yalgin, 2002).

Ogrencilerin matematige karsi olumsuz duygu ve diisiincelere sahip olmasinda 6gretmenlerin
matematige yonelik olan tutum ve davranislarinin oldukca etkili oldugu séylenmektedir (Kulm, 1980).
Diger taraftan, 6gretmenlerin matematige yonelik algilari da 6grencilerin matematige yonelik duygu ve
dislncelerini olumlu ya da olumsuz yonde sekillendirmektedir (Azar, 2010; Ford, 1994; Yurekli, 2008).
Ayrica, 6grencilerin matematige karsi olan duygu ve disincelerin Uzerinde matematigin 6gretilme
bicimini de oldukga etkili oldugu séylenebilir. Matematik 6gretiminin gercek hayat ile uyumsuz olmasi ve
okullarda 6grenilen bilgi ve becerilerin gergek hayatta kullaniimamasi 6grencilerin matematige karsi olan
tutum ve davranislarini olumsuz yoénde etkileyebilmektedir (Verschaffel vd., 1999). Uzel (2007)
tarafindan yapilan calismada, geleneksel bicim vyerine, ginlik yasamla iliskilendirerek anlatilan
matematigin 6grenciler tarafindan daha kolay anlasildigi ve matematige karsi olusan olumsuz
distincelerden uzaklasildig1 goralmustir. Ayrica, ginlik yasamla iliskilendirilmeden 6gretilmeye calisilan
matematigin istenilen seviyeye gelemedigi, bu baglamda olumsuz duygu ve disiincelerin ortaya ¢iktigl
vurgulanmistir (Uzel 2007, akt. Ersoy, 2013). Bu nedenle, soyut kavramlarin somut kavramlarla ifade
edilip pekistirilmesi, zihinde olusturdugu imaj bakimindan énemlidir. Bireylerin duygu ve duslincelerini
somut kavramlarla iliskilendirerek kendilerini ifade etme bigimlerinden biri ise metaforlardir.

Soylenmek istenenin daha az sozcikle ifade edilmesine imkan taniyan metaforlar kelimelerin yetersiz
kaldigi ya da anlatimin daha da vurgulanmak istendigi durumlarda 6nemli bir iletisim araci olarak
kullaniimaktadir (Sengil, 2014). Metaforlar, insanin dinyayi nasil algiladiginin ve nesneler, olaylar
hakkinda ne diistiindigiinin acik sekildeki ifadesidir. Forcenville (2002), metaforu; “Bir kisinin bir kavrami
ya da olguyu algiladigi bicimde, benzetmeler kullanarak ifade etmesi” seklinde tanimlanmistir. Ayrica,
metaforlar, bir bireyin yiksek diizeyde soyut, karmasik veya kuramsal bir olguyu, anlamada ve
aciklamada ise kosabilecegi glgll bir zihinsel arag olarak ifade edilmektedir (Saban, Kogbeker ve Saban
2006; Yob, 2003). Cerit (2008) ise metaforu, insanlarin nesneleri, olaylari, cevreyi ve hayati nasil
gordiiklerini farkli benzetmeler kullanarak agiklamaya ¢alismada kullandiklari bir arag¢ olarak
belirtmektedir. Benzetme kavramina anlam yoniinden yakinlk gosteren metafor kavrami, bilinmeyeni
bilinene aktarmak amaciyla kullanilan s6z ya da goériintii araci olarak da tanimlanabilmektedir (Mutlu,
1998). Ayrica, metaforlar, yeni bir bilgi hakkindaki distincelerin somut bir bicimde agiklanmasina ve
detaylandirilmasina yardimci olmaktadir (Senemoglu, 2005). Boylece soyut olan kavramlarin anlasiimasi
ve yorumlanmasi kolaylasir.

Ogretmen adaylari ve dgrenciler izerine metafor ile ilgili bircok calisma yapilmis ve bu calismalar
incelendiginde matematik kavramina ait metaforlarin cesitlilik gosterdigi gortlmastir (Guler, Akgin,
Ocal & Doruk, 2012; Giiner, 2013; Giiveli, ipek, Atasoy & Giiveli, 2011; Kilic & Yelken, 2013; Sezgin, 2015;
Sengiil, 2014; Tarim, Ozsezer & Canbazoglu, 2017; Tiirkkan, 2016). Giler ve digerleri (2012) tarafindan
yapilan galismada, matematik 6gretmeni adaylarinin “hayat” ve “bulmaca” metaforlarina yogunlastiklari
belirtilmistir. Glner (2013) tarafindan 6gretmen adaylari (zerine yapilan ¢alismada, sinif 6gretmeni
adaylarina gbére matematigin hayati keyifli hale getirdigi vurgulanirken; sosyal bilgiler 6gretmeni
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adaylarina gére matematigin hayati zorlastirdigi belirtilmistir. Guveli ve digerleri (2011) tarafindan
yapilan c¢alismada ise sinif 0gretmeni adaylarinin matematik i¢in “heyecan verici bir ders olarak
matematik”, “ zor ve sikici bir ders olarak matematik” ve “bir¢ok konudan olugan matematik” seklindeki
algilar 6ne ¢ikmistir. Ayrica, ayni ¢alismada, matematik hayatin kendisi olarak belirtilmistir. Tarim ve
digerleri (2017) tarafindan sinif 6gretmeni adaylarinin matematik ve matematik 6gretimine iliskin algilari
arastirlmis ve matematik kavramina yonelik “hayat, zeka kipl, oyun, bulmaca, bilgisayar”
metaforlarinin siklikla kullanildigi belirtilmistir. Ayrica, adaylarin matematik kavramina iligkin algilarinda
“stre¢” ve “gereklilik” temalarinin 6ne ¢iktigi gorilmustir. Diger taraftan, ayni ¢calismada, matematik
Ogretimi kavramina yonelik ise “oyun, labirent, makine” metaforlarinin siklikla kullanildigi belirtilmis ve
adaylarin matematik Ogretimi kavramina iliskin algilarinda “Altyapi/Kaynak”,
“Gereksinim/Vazgegilmezlik”, “Emek/Caba” “Devinim” ve “istek/Duygu” temalarinin &ne ¢iktigi
gorulmuistir. Yapilan galismalar incelendiginde, 6gretmen adaylarinin matematik kavramina yonelik
metafor algilarindaki bu cesitliligin olusmasinda, matematige karsi olan tutumlarin etkili oldugu
distntlmektedir. Matematige yonelik olumlu tutuma sahip olan bir bireyin, olumsuz tutuma sahip
baska bir bireye gére matematik duygusunun daha yuksek olacagi ongorilmektedir (Reyes, 1984; Ma,
1997). Ayrica, bireylerin ge¢mis yasantilarinin buglnki fikirlerini ve bakis agilarini sekillendirecegi ve
tutumlarini da etkileyecegi belirtilmistir (Allport, 1935, akt. Bordens & Horowitz, 2002; Levine, 2005). Bu
durum, 6gretmenlik meslegini secen 6gretmen adaylarinin 6grenim gordiglu anabilim dallarinin da
metafor algilarinda cesitlilige sebep olabilecegini akla getirmistir.

Bu calismada, 6gretmen adaylarinin matematige yonelik tutumlari ile matematik kavramina iliskin
sahip olduklari metaforlar arastiriimis ve asagidaki sorulara cevap aranmistir.

1. Ogretmen adaylarinin, matematik kavrami ile ilgili olusturduklari metaforlar ve bu metaforlara ait
kavramsal kategoriler nelerdir?

2. Ogretmen adaylarinin, matematik kavrami ile ilgili film tiirii olarak olusturduklari metaforlar
nelerdir?

3. Ogretmen adaylarinin, matematik kavrami ile ilgili hava durumu olarak olusturduklari metaforlar
nelerdir?

4. Ogretmen adaylarinin matematik kavramina yénelik metafor algilari 6grenim gérdiikleri anabilim
dallarina gore farklilasmakta midir?

5. Ogretmen adaylarin matematik kavramina yénelik tutumlar &grenim gérdiikleri anabilim
dallarina gore farklilasmakta midir?

6. Ogretmen adaylarinin matematik kavramina ydnelik tutumlari ile metafor algilari arasinda anlamli
bir iliski var midir?

Yoéntem

Arastirmanin Modeli

Arastirma, nitel ve nicel arastirma yaklasimlarinin birlikte kullanildigi karma model ile tasarlanmistir.
Creswell (2006)’e gore nitel ve nicel yaklasimlari birlikte kullanmak, arastirma problemlerini daha iyi
anlamamizi saglamaktadir. Elde edilen nitel verilerin ¢6ziimlenmesinde icerik analizi teknigi
kullanilmistir. icerik analizi, elde edilen nitel veriler icin tekrar eden konularin, sorunlarin ve kavramlarin
belirlenmesi, sayllmasi ve yorumlanmasi olarak agiklanmaktadir (Denzin & Lincoln, 1998; Miles &
Huberman, 1994; Silverman, 2000). icerik analizi nitel ve nicel konulari kapsamasi nedeniyle de biiyiik
olglide fayda saglamaktadir. Arastirmanin nicel kisminda ise egitim alanindaki en yaygin nicel arastirma
yontemlerinden biri olan betimsel tarama g¢alismasi kullanilmistir (Blylkoztirk, Cakmak, Akgin,
Karadeniz & Demirel, 2009). Tarama modeli, adaylarin bir konu Uzerindeki goruslerini, ilgilerini,
becerilerini ve tutumlarini belirlemek amaciyla yapilan bir yaklasimdir (Karasar, 2005). Betimleme
slirecinde ise, 6gretmen adaylarina yonelik matematik tutum 6lcegi uygulanmistir.
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Calisma Grubu

Arastirmanin g¢alisma grubunu 2016-2017 egitim - 6gretim yilinda bir devlet Universitesinin egitim
fakiltesinde 6grenim gérmekte olan 358 6gretmen adayi olusturmaktadir. Arastirmacilar tarafindan
secilen Universitenin arastirmaya dahil edilmesinde uygun 6rnekleme yontemi kullaniimistir.

Tablo 1.
Arastirmanin ¢alisma grubuna iliskin frekans dagilimi

Anabilim Dali
— o E € o — u>) o ~
~ Q@ = £ = = =
= £ e W 2 LE=g 2358 £
€ S B0 @ 5 5 w >% 95 g9 & ©
L% - o st & g QS35 %mwm 2% c s
o c o = ~ w0 2 W o o © =
n k) =
Kadin 45 50 29 59 37 13 46 279
Cinsiyet
Erkek 10 22 10 9 8 12 8 79
Toplam 55 72 39 68 45 25 54 358

Veri Toplama Araglari

Veri toplama araci olarak arastirmacilar tarafindan ilgili literatir taranarak ve matematik egitimi,
olgme degerlendirme ve egitim programlari ve 6gretim alanlarinda uzman gorisleri alinarak gelistirilen
12 maddelik 5’li likert tipli “Matematik Tutum Olcegi” ve demografik 6zellikleri iceren “Kisisel bilgi
formu” kullanilmistir. Ayrica, 6gretmen adaylarinin “Matematik” kavramina iliskin sahip olduklari
metaforlari tespit etmek amaciyla 6gretmen adaylarina “Matematik ... gibidir, ¢cinkl ..” ve “Eger
matematik bir film tirid/hava durumu olsaydi ... olurdu, ¢linki ... “ cimlelerinin yazili oldugu bir kagit
verilmis ve tek bir metafora odaklanarak bu cliimleleri tamamlamalari istenmistir. Burada “film tiird” ve
“hava durumu” gibi farkl metaforlar tercih edilerek adaylarin matematik kavramina yonelik sahip oldugu
algilarinin daha iyi tespit edilmesi amaglanmistir.

Verilerin Analizi

Bu calismada, oOncelikle, literatirde c¢ok sayida matematik tutum olgeginin olmasina karsin
arastirmacilar tarafindan yeni bir “Matematik Tutum Olgeginin” gelistiriimesi planlanmistir. Bunun
nedeni ise, bu ¢alismada sadece matematige yonelik tutumlarin arastiriimasiyla kalinmayip, matematik
kavramina iliskin sahip olunan metaforlarin da incelenecek olmasidir. Dolayisiyla matematige yonelik
tutumlarinin yani sira demografik 6zelliklerini ve matematik kavramina iliskin sahip olunan metaforlari
da 6grenmek amaciyla cesitli sorular sorulmustur. Adaylarin bu sorular karsisinda sikilmamasi,
uygulamaya olan ilgilerinin azalmamasi ve motivasyonlarinin dismemesi amaciyla sorularin kisa ve az
olmasi tercih edilmistir. Literatirde bulunan matematik tutum 6lgeklerinin (Askar, 1986; Baykul, 1990;
Duatepe, 1999; Onal, 2013) uzun ve ¢ok maddeler icermesinden dolayi, kisa bir dlgekle matematige
yonelik tutumlarinin belirlenmesi amaglanmistir. Bu baglamda, arastirmacilar tarafindan ilgili literatir
taranarak ve uzman goérisleri alinarak 14 maddelik bir taslak 6lgek hazirlanmistir. Hazirlanan taslak élgek
2015-2016 egitim 6gretim yilinda bir devlet Universitesinin egitim fakiiltesinde 6grenim gérmekte olan
120 matematik 6gretmeni adayina pilot olarak uygulanmis ve SPSS 23 (Statistical Package for the Social
Sciences 23) programi ile 6lcegin gecerligi ve glvenirligi arastirilmistir. Toplam madde korelasyonu ve
acimlayici  faktor analizi ile olgegin yapi gecerligi incelenmistir. Tavsancil (2014)’'a goére Olgek
maddelerinin toplam korelasyonu .30 ve daha Ustl olmalidir. Buna gore gelistirilen taslak olcekteki
maddelerin toplam korelasyonlari .30 dan biiyik olmasina ragmen 3. ve 8. maddeler Cronbach Alpha
givenirlik katsayisini dislirdigu icin Olgekten c¢ikariimis ve geri kalan maddeler ile .957 glvenirlikli bir
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Olcek elde edilmistir (Kuzu, Kuzu & Sivaci, 2016). Pilot uygulamanin ardindan elde edilen 12 maddelik 5’li
likert tipli 6lgek 358 6gretmen adayina tekrar uygulanmig ve .962 giivenirlige sahip “Matematik Tutum
Olgegi” elde edilmistir. Buna goére dlgegin givenirligi oldukca ylksektir (Tavsancil, 2014). Orneklemin
blyuklGgind test etmek amaciyla Kaiserk-Meyer-Olkin (KMO) katsayisi hesaplanmis ve KMO degeri .966
olarak bulunmustur. Bartlett testi ile anlamhhk degeri ise p<.01 olarak hesaplanmistir. Kaiser (1970),
KMO katsayisinin 0 ile 1 arasinda olmasi gerektigini ve 1’e yaklastik¢a da 6rneklem bayiklugianin faktor
analizi igin daha uygun oldugunu sodylemektedir. Yapilan faktér analizi sonucunda 6lgegin tek faktorde
toplandigi ve faktor yiik degerlerinin .925 ile .668 arasinda degistigi gorilmustir (Tablo2).

Tablo 2.
Faktér Analizi Sonrasi Dénlistiiriilmiis Bilesenler Matrisi

Maddeler Faktor Yukleri
Maddel2 .925
Maddel .918
Madde?7 .897
Maddel3 .889
Madde4 885
Maddel4 .880
Maddel0 .872
Madde9 .832
Madde6 .813
Madde2 .788
Maddel1l 723
Madde5 .668

Olgek, “Hi¢ Katilmiyorum ”, ”Katilmiyorum ”, ”Kararsizim ”, ”Katiliyorum ” ve "Tamamen Katiliyorum
” seklinde derecelendirilmis ve 1’den 5’e dogru puanlama yapilmistir. Olgekten alinacak en diisiik puan
12; en yiksek puan ise 60 olup, dislik puan olumsuz tutuma, yliksek puan ise olumlu tutuma karsilik
gelmektedir. Sekil 1’de ise Matematik Tutum o&lcegine iliskin yigilma grafigi verilmistir. Olcegin tek
faktoérde toplandigi, 6z degerlere ait bu ¢izgi grafiginden de anlasiimaktadir.
Scree Plot

&

Eigenvalue

Component Number
Sekil 1. Olcege iliskin yigiima grafigi
Acimlayici faktor analizi sonucunda ortaya ¢ikan tek faktorli yapinin gegerligini degerlendirmek
amaciyla LISREL 8.80 (Linear Structural Relations 8.80) paket programi kullanilarak dogrulayici faktor
analizi yapilmistir. Yapilan analiz sonucunda y2/df degeri 3.63 olarak bulunmustur. Bollen (1989), bu
degerin O ile 5 arasinda olmasi gerektigini énermektedir. Ayrica, RMSE degeri .078 olarak bulunmus ve
bu deger kabul edilebilir veri uyumlulugunu géstermektedir (Browne & Cudeck, 1993).
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Diger taraftan Ogretmen adaylarinin matematik kavramina iliskin sahip olduklari metaforlari
arastirmak amaciyla butiin metaforlar listelenmis ve uzman gorusleri dahilinde herhangi bir mantiksal
aciklamanin yapilmadigi veya matematik kavraminin anlasiimasina katki saglamayacak sekilde anlamsiz
yapildigr metaforlar ayiklanarak analiz kapsami disinda birakilmistir. Daha sonra, geriye kalan metaforlar
icerik analizi yapilarak mantiksal agiklamalarina gére ortak 6zellikleri bakimindan bir kavramsal kategori
altinda toplanmistir. Ayrica, 6gretmen adaylarinin metaforlar yoluyla matematik kavramina yonelik sahip
oldugu algilarinin daha iyi tespit edilebilmesi amaciyla farkli metaforlardan da yararlaniimistir. Birden
fazla metaforlardan yararlanilmasi adaylarin kendi duygu ve distincelerini daha iyi ifade edebilmesine
olanak saglayacagi distunilmistiir. Ornegin siit ve sit Urlnlerinin (yogurt, peynir, ayran, kefir)
vicudumuzun ihtiyag duydugu vitamin ve minerallerinin biylk bir cogunlugunu karsiladigini bilen biri
st ve siit Grinlerini seviyor ya da sevmiyor olabilir. Dolayisiyla “St” kavramina yonelik ihtiya¢ metaforu
olusturan bir birey olumlu ya da olumsuz duygulardan herhangi birine sahip olabilir. Bu baglamda bireyin
metafor algisinin dogru tespit edilmesi 6nemlidir. Bireylerin gercek duygu ve dislincelerini tespit etmek
amaciyla farkli metaforlardan yararlanmak oldukga etkili sonuglar verebilir. Bu sebeple, adaylarin
matematik kavramina yonelik sahip olduklari metafor algilari igin film turl ve hava durumu gibi farkh
metaforlardan da yararlanilmis ve her {i¢ durum dikkate alinarak degerlendirme yapilmistir. Her durum
icin adaylarin agiklamalarina gére olumlu kategorideki metaforlar igin “1”, olumsuz kategorideki
metaforlar icin ise “0” olacak sekilde numaralandirma yapilmis ve adaylarin toplam metafor puanlari
hesaplanmistir. En disik metafor puani 0 iken en yliksek metafor puani 3 olarak sekillenmis ve distik
puanlar adaylarin olumsuz metaforlar olusturduklarini, ylksek puanlar ise olumlu metaforlar
olusturduklarini gostermistir. Diger taraftan, 6gretmen adaylarinin matematik tutum 6lgegine verdikleri
cevaplar incelenmis ve hig katilmiyorum 1 olmak lzere 1’den 5’e dogru puanlama yapilarak elde edilen
veriler SPSS programina aktarilmistir. Olgekten alinacak en diisiik puan 12 iken en yiiksek puan 60 olup,
diistik puanlar olumsuz tutuma, ylksek puanlar ise olumlu tutuma karsilik gelmistir. Elde edilen verilerin
normal dagilimi ve varyanslarin homojenligi istatistiki agidan test edilmis, Kolmogorov-Simirnov testi ve
Levene testi sonucunda p degerleri .05’den kiglk oldugu icin verilerin dagihminin normal ve
varyanslarinin homojen olmadigi goriilmastir. Bu durumda, adaylarin matematik kavramina yonelik
metafor algilarinin ve tutumlarinin 6grenim gordukleri anabilim dallarina gore farkhlasip farklilasmadigi
parametrik olmayan Kruskal Wallis-H testi ve Mann Whitney-U testi ile arastirilmistir. Adaylarin
matematik kavramina yonelik tutumlari ile metafor algilari arasindaki iliski ise Spearman Korelasyon testi
ile incelenmistir.

Arastirmanin glvenirligini saglamak amaciyla oncelikle ilgili metaforlar yazarlar tarafindan her g
durum icin bagimsiz olarak kavramsal kategoriler ile eslestirilmistir. Farkh eslestirme icin ise fikir birligi
saglanmistir. Ardindan Tirkce ve matematik egitimi alaninda uzman iki 6gretim Uyesinin gérisine
basvurulmus ve metaforlarin ilgili kavramsal kategoriler ile eslestirmeleri istenmistir. Genel olarak
“Eglence, Temel ihtiyag, Duygu ve Sorun” kavramsal kategorileri altinda toplanan metaforlar her Ug
durum igin “Olumlu ve olumsuz” kategoriler altinda tekrar toplanmistir. Uzmanlarin eglestirmeleri ile
arastirmacilarin eglestirmeleri karsilastiriimis, gérus birligi ve goris ayrihgi sayilari tespit edilmistir. Miles
& Huberman (1994) tarafindan ortaya atilan Glvenirlik=gorts birligi/(goris birligi+gorus ayriligi)
formiline goére guvenirlik hesaplanmis ve .91 olarak bulunmustur.

Bulgular

Bu bolimde 6gretmen adaylarinin matematik kavramina yoénelik tutumlarina ve metafor algilarina
dair bulgular arastirmanin alt problemleri dogrultusunda agiklanmistir.

Ogretmen adaylarinin matematik kavrami ile ilgili olusturduklari metaforlar ve bu metaforlara ait
kavramsal kategoriler

”

Bu béliimde, 6gretmen adaylarindan “Matematik ... gibidir, ¢linkl ...” ciimlesinin tamamlanmasi
istenmis ve 41’i olumlu 17’si olumsuz olacak sekilde toplam 58 metafor gelistirdikleri goérilmustir.
Olumlu ve olumsuz sekilde gruplara ayrilan bu metaforlar adaylarin agiklamalarina gére kavramsal
kategorilere ayrilmistir (Tablo3).

918



Okan KUZU et al.— Cukurova Universitesi Egitim Fakiiltesi Dergisi, 47(2), 2018, 897-931

Tablo 3.
Matematik kavramina yénelik olusturulan metaforlar
OLUMLU (%70) OLUMSUZ (%30)

Metafor f Metafor Metafor f Metafor f
Bulmaca 32 Hayat 47 Ask/Sevgi 10 Labirent 23
Oyun 13 Su 13 Anne/Cocuk 8 Kaktiis/Diken 18
Yapboz 8 Okyanus 10 Dost/Arkadas 6 iskence 13
Zeka klpa 5 Agac/Bitki 9 Aile 5 Arapsacl/Dugin 9
Eglence 5 Oksijen/hava 8 Ebru/Resim 4 Orgii 5
Lego 2 Yemek 5 Hayal 3 Dag/Ucurum 4
Hobi bahgesi 2 Cerez 3 Siir/Sarki 3 Isirgan otu 4 <§(
Film 2 Ekmek 3 Beste/Sanat 2 Aci biber 3 a
Domino 1 Glines 3 Gul 2 Kedi 3 =
Lunapark 1 ilag 2 Pirlanta 2 Koti arkadas 3
Spor 1 Seker 2 Cicek 1 Platonik Ask 3

Deniz 2 Kadin 1 Uzay/Evren 3

Akarsu 1 Kedi 1 Dar Agaci 2

Brokoli 1 Tirki 1 Elektrik 2

Ceviz 1 Oriimcek agi 1

Ispanak 1 Sigara 1

Uyusturucu 1

Eglence 72 Temel ihtiyag 111 Duygu 49  Sorun 98 330

Tablo 3’'te 6gretmen adaylarinin matematik kavramina yonelik cesitli metaforlar gelistirdigi
gorulmektedir. Daha ¢ok olumlu yonde fikirlere sahip olan 6gretmen adaylarinin “Hayat” ve “Bulmaca”
metaforlarina yogunlastigi ortaya c¢ikmistir. Ayrica, adaylarin matematik kavramina yoénelik sahip
olduklari metaforlar kategorilere gore incelenmis ve anabilim dallarina gore dagihmi Tablo 4’de

verilmistir.
Tablo 4.
Matematik kavramina yénelik olusturulan metaforlarin anabilim dallarina gére frekans ve yiizde
dagihimlari
Anabilim Dali
E S - =
% E @ G _ £ s88_ L2
v 2 k5 E  wm §ScE Zos £
= @ & G s ZfE 82§ 3
£ c @ o W < g W © B c -
2 5 = - 5 g &%48
© > — o
= 3 >00
(%) :O
f % f % f % f % f % % f % f %
= Eglence 16 (29) 14 (21.5) 5(14.7) 11(17.2) 10(24.4) 4(16.7) 12(25.5) 72(21.8)
E 5 T.ihtiyag 21(38.2 20(30.8) 6(17.6) 31(48.4) 4(9.8) 11 (45.8) 18(38.3) 111 (33.6)
§ ?_J,D Duygu 15(27.3 12 (18.5) 3(8.8) 5(7.8) 1(2.4) 4(16.7) 9(19.1) 49(14.8)
NI Sorun 3(5.5) 19(29.2) 20(58.8) 17(26.6) 26(63.4) 5(20.8) 8(17) 98 (29.7)
Catesori Olumlu 52(94.5 46(70.8) 14(41.2) 47(73.4) 15(36.6) 19(79.2) 39(83) 232(70.7)
ategori
& Olumsuz 3 (5.5) 19(29.2) 20(58.8) 17(26.6) 26(63.4) 5(20.8) 8(17) 98 (29.7)
Toplam 55 (100) 65 (100) 34 (100) 64 (100) 41 (100) 24 (100) 47 (100) 330 (100)

919



Okan KUZU et al.— Cukurova Universitesi Egitim Fakiiltesi Dergisi, 47(2), 2018, 897-931

Tablo 4’e gore, matematik kavraminin adaylar tarafindan daha ¢ok “Temel ihtiyag” olarak gorildugu
sdylenebilir. Matematik Egitimi, Simif Egitimi, Fen Bilgisi Egitimi, BOTE ve RPD anabilim dal égretmen
adaylar matematigi “Temel ihtiyac” olarak goriirken; Sosyal Bilgiler Egitimi ve Tirkce Egitimi anabilim
dal 6gretmen adaylar ise matematigi bir “Sorun” olarak gormdistlr. Diger taraftan, “Eglence, Temel
ihtiyag, Duygu” kavramsal kategorileri “Olumlu”; “Sorun” kavramsal kategorisi ise “Olumsuz” kategorisi
altinda toplanmistir. Tablo 5’te olumlu ve olumsuz metaforlara 6rnekler sunulmustur.

Tablo 5.
Matematik kavramina yénelik olusturulan bazi metaforlarin agiklamalari

OLUMLU (%70) OLUMSUZ (%30)
Metafor Clnkt Metafor Clnkd
Hayat Hesaplarla doludur. Labirent icinden ¢ikmak ¢ok zordur.
Bulmaca Cozdiikge mutlu olursun. iskence Tam bitti dersin tekrar baslar.
Okyanus Ugsuz bucaksizdir. K&ti arkadas  ihtiyacin oldugunda yari yolda birakir.
Kedi Seversen zarar vermez Kedi ilgilenmezsen yari yolda birakir

Tablo 5 incelendiginde, ©6gretmen adaylarinin metaforlara karsi cesitli agiklamalar yaptiklari
gorulmektedir. Matematik kavramina yoénelik ayni metaforu olusturan 6gretmen adaylarinin, farkh
aciklamalar ile matematigi olumlu ya da olumsuz olarak gérebilecekleri de ortaya ¢ikmistir. Ornegin
“Kedi” metaforu icin “seversen zarar vermez” agiklamasi ile olumlu dislinen adaylarin oldugu gibi,
“ilgilenmezsen yari yolda birakir” diyerek kediyi nankor bir hayvan olarak géren ve olumsuz bir
diisiinceye sahip olan adaylar da olmustur. Bu baglamda, matematigin sevilerek yapilabilecegi,
sevilmedigi ya da lzerinde durulmadigi taktirde yari yolda birakabilecegi diisiinilebilir.

Ogretmen adaylarinin, matematik kavrami ile ilgili film tiirii olarak olusturduklari metaforlar

“

Bu bolimde, 6gretmen adaylarindan “Eger matematik bir film tird olsaydi ... olurdu, ¢linkd ...
climlesinin tamamlanmasi istenmis elde edilen sonuglar Tablo 6’da sunulmustur.

Tablo 6.
Matematik kavrami yénelik film tiirii olarak olusturulan metaforlar

OLUMLU (%48) OLUMSUZ (%52)

Metafor f Metafor f Metafor f Metafor f
Aksiyon 58 Romantik 5 Korku 106  Bilimkurgu 3 s
Bilimkurgu 29 Biyografi 4 Dram 32 Absirt komedi 1 <
Komedi 22 Belgesel 2 Gerilim 24 Polisiye 1 %
Macera 20 Tarihi 2 Trajedi 7 Savas 1 =
Fantastik 7 Genglik 2 Psikolojik 4 Western 1
R.komedi 6 Animasyon 1
Polisiye 5 Epik 1

164 180 344

Tablo 6’ya gore, 6gretmen adaylari film tird olarak daha c¢ok “Korku” filmi metaforunda
yogunlasmistir. 180 aday matematigi olumsuz bir metaforla ifade ederken, 164 aday olumlu metafor
kurmustur. Adaylarin film tiiri olarak matematik kavramina yonelik sahip oldugu metaforlarin anabilim
dallarina gore dagihimi ise Tablo 7’de verilmistir.

920



Okan KUZU et al.— Cukurova Universitesi Egitim Fakiiltesi Dergisi, 47(2), 2018, 897-931
Tablo 7.
Matematik kavramina yénelik film tiirii olarak olusturulan metaforlarin anabilim dallarina gére frekans
ve ylizde dagilimlari

Anabilim Dali
o —
1) = v ~
x %JD = g >EE > x = e
— — — 0 =] Z 2 _ =
g £ «E F E DE o0 S-S E TOC ©
S e == 25 o = AR i @ o E ey
+< >0 0 o0 © b0 c g Y sep & oo o X o
g'—“ w o ] < oo:oﬁ'-u %&g =
[N =
o :
2 = I3} — [~ (o

Kategori Olumlu 38(71,7) 24(34.8) 9(25.7) 39(58.2) 9(20.0) 10(41.7) 31(60.8) 164 (47.7)
& Olumsuz 15(28.3) 45(65.2) 26(74.3) 28(41.8) 36(80.0, 14 (58.3) 20(39.2) 180(52.3)

Toplam 53(100) 69(100) 35(100) 67(100) 45(100) 24 (100) 51 (100) 344 (100)

Tablo 7 incelendiginde, Matematik Egitimi, Fen Bilgisi Egitimi ve RPD anabilim dali 6gretmen
adaylarinin matematik kavrami icin film tlriinde olumlu metaforlara sahip oldugu goérilirken; Sinif
Egitimi, Sosyal Bilgiler Egitimi, Tiirkce Egitimi ve BOTE anabilim dali égretmen adaylarinin matematik
kavrami igin film tiriinde olumsuz metaforlara sahip oldugu gorilmustiir. Adaylarin, film tird olarak
matematik algilarindan bazilarinin agiklamalari ise Tablo 8’de sunulmustur.

Tablo 8.
Matematik kavramina yénelik film tiirii olarak olusturulan bazi metaforlarin agiklamalari

OLUMLU (%48) OLUMSUZ (%52)
Metafor Cinka Metafor Cunku
Aksiyon Hareket ve heyecan vardir. Dram Onunla ugrasmak aci verir.
R.komedi Sonunda ylizimduzi gildardir. Gerilim Sorunu ¢6zememek insani gerer.
Biyografi Hayatin kendisi matematiktir. Savas Surekli bir micadele vardir.
Polisiye Cozulmemis bir problem ¢ozulur. Polisiye Problemler bas agritir.

Ogretmen adaylarinin, matematik kavrami ile ilgili hava durumu olarak olugturduklari metaforlar

Bu bolimde, 6gretmen adaylarindan “Eger matematik bir hava durumu olsaydi ... olurdu, ¢linkd ... “
climlesinin tamamlanmasi istenmis elde edilen sonuglar Tablo 9’da sunulmustur.

Tablo 9.
Matematik kavrami yénelik hava durumu olarak olusturulan metaforlar

OLUMLU (%438) OLUMSUZ (%52)
Metafor f Metafor f Metafor f
Glnesli 63  Bulutlu 48 Firtinali 7
Pargali bulutlu 42  Siddetli/Saganak yagmurlu 27 Kapal 7 s
Hafif yagmurlu 34 Karyagish 15 Kavurucu sicak 3 <
Kar yagish 18  Pargali bulutlu 14 Siddetli firtina 3 5
Glinesli ve yagmurlu 9 Gok glraltala 13 Ayaz 2 =
Serin 1 Ruzgarli 12 Don 1
Dolu yagisli 11 Gunegsli ve ruzgarl 1
Karla karisik yagmur 10 Tipi 1
Sisli 9
167 184 344
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Tablo 9’a gore, 6gretmen adaylarinin hava durumu igin matematik kavramina yonelik sahip olduklari
metaforlarin agiklamalari incelendiginde daha c¢ok olumsuz ifadelerin kullanildigi goérilmustir. 184
adayin hava durumu olarak daha ¢ok olumsuz matematik algilarina sahipken; 167 aday olumlu metafor
algilarina sahiptir. Adaylarin hava durumu olarak matematik kavramina yonelik sahip oldugu
metaforlarin anabilim dallarina gére dagilimi ise Tablo 10’da verilmistir.

Tablo 10.
Matematik kavramina yénelik hava durumu olarak olusturulan metaforlarin anabilim dallarina gére

frekans ve ylizde dagilimlari

Anabilim Dali
.: 2
Q Q.
o — = I9
~ = o — S v o v e
= £ T = @ = 20 - Zx s
e R = E oo £ >t c £ E = 0o ®
e bl -_— — = — —
EH L?_,D = [~ v %A‘f’“ EoE
Jogtens «— T o0 = b0 g, w oo o x @
© L = > o W ~ o g W ]
E < 8 [ 5 = .= cuD_rD\)
wv H m + o
%2} = 3]
>an
:O

) " Olumlu  41(745) 30(44.1) 9(24.3) 26(38.2) 14(3L.1) 11(458)  34(63) 167 (47.6)
t
T8O Olumsuz 14 (25.5) 38(55.9) 28(75.7) 42 (61.8) 31(68.9) 13 (54.2) 20(37) 184 (52.4)

Toplam 55(100) 68(100) 35(100) 68(100) 45(100) 24 (100) 54 (100) 351 (100)

Tablo 10 incelendiginde, Matematik Egitimi ve RPD anabilim dali 6gretmen adaylarinin matematik
kavrami i¢in hava durumu tiirlinde olumlu metaforlara sahip oldugu gorilirken; Sinif Egitimi, Sosyal
Bilgiler Egitimi, Fen Bilgisi Egitimi, Tiirkge Egitimi ve BOTE anabilim dali 6gretmen adaylarinin matematik
kavrami icin hava durumunda olumsuz metaforlara sahip oldugu gorilmastdr.

Ogretmen adaylarinin, hava durumu olarak matematik algilarindan bazilarinin agiklamalari ise Tablo
11'de sunulmustur. Tablo 11 incelendiginde, matematik kavramina yonelik sahip olduklari “Kar yagish”
metaforu icin adaylarin hem olumlu hem olumsuz agiklamalar yaptigi goriilmektedir. Buna gore, ayni
metafor icin farkh agiklama yapan adaylarin matematik kavramina yoénelik farkh duygu ve disilince
besledikleri soylenebilir. “Hastaliklari ortadan kaldirir” agiklamasi ile matematigi dertlere derman olarak
goren adaylar oldugu gibi, matematigin kendisini dert olarak géren ve bu yolda ilerlemenin zorluguna
odaklanan adaylarin da oldugu séylenebilir.

Tablo 11.
Matematik kavramina yénelik hava durumu olarak olusturulan bazi metaforlarin agiklamalari

OLUMLU (%438) OLUMSUZ (%52)
Metafor Clnki Metafor Clnki
Gunesli Her sey acik ve nettir. Gok gurdltili  insani gerer ve korkutur.
Hafif yagmurlu Huzur ve mutluluk verir. Firtinah Hayati olumsuz etkiler.
Serin Asiri sicaklarda rahatlatir. Ayaz Caktirmadan seni ¢arpar.
Kar yagish Hastaliklari ortadan kaldirir. Kar yagish Yolda ilerlemesi zordur.

922



Okan KUZU et al.— Cukurova Universitesi Egitim Fakiiltesi Dergisi, 47(2), 2018, 897-931

Ogretmen adaylarinin matematik kavramina iliskin sahip olduklari metaforlar “Matematik ... gibidir,
¢unku ...”, “Eger matematik bir film tiirG olsaydi ... olurdu, ¢linkd ... “ ve “Eger matematik bir hava
durumu olsaydi ... olurdu, ¢uinki ... “ cimleleri ile ayri ayri incelenmistir. Adaylarin matematik kavramina
yonelik olusturduklari metaforlarin genel, film tiri ve hava durumu agisindan olumlu ve olumsuz
kategorilerdeki dagiliminin farklilik gosterdigi gorilmistir. Yani, matematigi temel ihtiyag géren ve
olumlu metaforlar olusturan bir adayin film tiirii ve hava durumu olarak olumsuz metaforlar a yéneldigi
gorilmustir. Matematik kavramina yonelik olusturulan metaforlara ait kategorilerin 6grenim gorilen
anabilim dallarina gore dagilimi Tablo 12’de sunulmustur.

Tablo 12.
Matematik kavramina yénelik olusturulan metaforlara ait kategorilerin anabilim dallarina gére dagilimi
Genel olarak matematik Film tlrd olarak matematik Hava durumu olarak matematik
Olumlu Olumsuz Olumlu Olumsuz Olumlu Olumsuz
Matematik Matematik Matematik
Sosyal Bilgiler Sosyal Bilgiler Sosyal Bilgiler
Sinif Sinif Sinif
Fen Bilgisi Fen Bilgisi Fen Bilgisi
Tirkce Tirkce Tirkce
BOTE BOTE BOTE
RPD RPD RPD

Tablo 12 incelendiginde, her li¢ durum icin Matematik Egitimi ve RPD anabilim dali 6gretmen
adaylarinin matematik kavramina yonelik olumlu metaforlara sahip oldugu goriilmektedir. Sosyal Bilgiler
Egitimi ve Tirkge Egitimi anabilim dali 6gretmen adaylarinin ise her G¢ durumda olumsuz metaforlar
olusturdugu gorilmektedir.

Ogretmen adaylarinin matematik kavramina yénelik metafor algilarinin 6grenim gériilen anabilim
dallarina gére farklilasmasi

Bu bolimde, 6gretmen adaylarinin matematik kavramina yonelik metafor algilarinin 6grenim
gordikleri anabilim dallarina gore istatistiksel olarak farkhlasip farkhlasmadigi Kruskal Wallis-H testi ile
arastirilmistir. p=.00<.05 olarak bulunmus ve 6gretmen adaylarinin matematik kavramina yoénelik
metafor algilarinin 6grenim gordiikleri anabilim dallarina gore istatistiksel agidan anlamli olarak
farkhlastigi gorilmdistir. Bu farkhhgin hangi anabilim dallari arasinda oldugunu belirlemek amaciyla
Mann Whitney-U testi yapilmistir. Elde edilen sonuclar Tablo 13 ve Tablo 14’te sunulmustur.

Tablo 13.
Matematik kavramina yénelik metafor algilarin hangi anabilim dallari arasinda farklilastigina dair Mann
Whitney U testi sonuglari

p 1 2 3 4 5 6 7
1- Matematik Egitimi .00 .00 .00 .00 .01 .09
2- Sinif Egitimi .02 .33 .00 .50 .01
3- Sosyal Bilgiler Egitimi .00 91 .03 .00
4- Fen Bilgisi Egitimi .00 .97 .09
5- Tirkge Egitimi .01 .00
6- BOTE .25

7- RPD
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Tablo 14.
Matematik kavramina yénelik metafor algilarin anabilim dallarina gére analiz sonuglari
Anabilim Dali N X Sd x2 Fark p
1- Matematik Egitimi 53 213.41 1;
G 1-4
2- Sinif Egitimi 60 145.35 15
A G 1-6
3- Sosyal Bilgiler Egitimi 28 104.13 23
Metafor ) o Bilgisi Egitimi 63 15975 6 59.20 2-5 .00
algilari 2-7
. G . 3-4
5- Turkge Egitimi 41 95.78 36
" 3-7
6- BOTE 22 160.05 4.5
7- RPD 45 185.98 >-6
5-7

Tablo 14 incelendiginde, Matematik Egitimi anabilim dali 6gretmen adaylari ile RPD anabilim dali
o6gretmen adaylari arasinda istatistiksel agidan anlamli bir farkhilik bulunamamis, diger anabilim dallari ile
aralarinda ise anlaml bir farkhhk bulunmustur. Matematik Egitimi ve RPD anabilim dali 6gretmen
adaylarinin diger anabilim dali 6gretmen adaylarina gore daha olumlu metaforlara sahip oldugu
gorulmistir. En dislk ortalamalara sahip Tirkge Egitimi anabilim dali 6gretmen adaylari ile Sosyal
Bilgiler Egitimi anabilim dali 6gretmen adaylari arasinda anlamh bir farklilik bulunmazken; diger anabilim
dah 6gretmen adaylari ile aralarinda istatistiksel olarak anlamli bir farkhlik bulunmustur. Her iki anabilim
dah 6gretmen adaylarinin diger anabilim dali 6gretmen adaylarina goére daha olumsuz metaforlara sahip
oldugu gorilmustir. Elde edilen bu sonuglara gére anabilim dallarinin metafor puanlarinin dagilimi Tablo
15'te sirali bir sekilde sunulmustur.

Tablo 15.
Matematik kavramina yénelik metafor algilarina ait puanlarin anabilim dallarina gére siralamasi

Anabilim Dali X

1.Grup 2.Grup 3.Grup
5- Tiirkge Egitimi 95.78
3- Sosyal Bilgiler Egitimi 104.13
2- Sinif Egitimi 145.35
4- Fen Bilgisi Egitimi 159.75
6- BOTE 160.05
7-RPD 185.98 185.98
1- Matematik Egitimi 213.41
p .91 .10 .09

Tablo 15’te, adaylarin matematik kavramina yonelik metafor puanlarinin 3 grupta toplandigi
gorilmistir. 1. Grupta bulunan anabilim dali 6gretmen adaylarinin metafor puanlari oldukga dusiik
olarak bulunmustur. 3. Grupta bulunan anabilim dali 6gretmen adaylarinin metafor puanlari ise diger
gruptaki adaylara gore oldukga yliksek olarak sekillenmistir. Grup igindeki anabilim dallarinin matematik
kavramina yonelik metafor puanlari icin istatistiksel olarak anlamli bir farklilasma goriilmezken; diger
gruplar arasinda anlamli bir farkliligin oldugu belirlenmistir. RPD anabilim dali 6gretmen adaylari ise iki
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grup altinda da yer almig ve Sinif Egitimi anabilim dali 6gretmen adaylari ile aralarinda istatistiksel agidan
anlamli bir farklilik olusturmustur.

Ogretmen adaylarinin matematik kavramina yénelik tutumlaninin 6grenim gériilen anabilim
dallarina gére farklilasmasi

Bu bolimde, 6gretmen adaylarinin matematik kavramina yonelik tutumlarinin 6grenim gordikleri
anabilim dallarina gore istatistiksel olarak farklilasip farklilasmadigi Kruskal Wallis-H testi ile
arastinlmistir. p=.00<.05 olarak bulunmus ve 6gretmen adaylarinin matematik kavramina ydénelik
tutumlarinin 6grenim gordikleri anabilim dallarina gore istatistiksel agidan anlamli olarak farklilastigi
gorilmustir. Bu farkliigin hangi anabilim dallari arasinda oldugunu belirlemek amaciyla Mann Whitney-
U testi yapilmistir. Elde edilen sonuglar Tablo 16 ve Tablo 17°de sunulmustur.

Tablo 16.
Matematik kavramina yénelik tutumlarin hangi anabilim dallari arasinda farklilastigina dair Mann
Whitney U testi sonuglari

p 1 2 3 4 5 6 7
1- Matematik Egitimi .00 .00 .00 .00 .00 .04
2- Sinif Egitimi .03 .07 .00 22 .00
3- Sosyal Bilgiler Egitimi .00 .36 .01 .00
4- Fen Bilgisi Egitimi .00 .99 .02
5- Tirkge Egitimi .00 .00
6- BOTE 17
7- RPD
Tablo 17.
Matematik kavramina yénelik tutumlarin anabilim dallarina gére analiz sonuglari
Anabilim Dali N X Sd x? Fark p
1-2
1- Matematik Egitimi 55 252.75 1-3
1-4
2- Sinif Egitimi 65 152.83 1-5
1-6
3- Sosyal Bilgiler Egitimi 34 114.45 1-7
2-3
e 2-5
Tutum 4-Fen Bilgisi Egitimi 64 179.86 6 96.78 9.7 .00
3-4
5- Tirkge Egitimi 41 84.57 3-6
3-7
6- BOTE 24 181.80 4-5
4-7
7-RPD 47 214.45 56
5-7

Tablo 17 incelendiginde, Matematik Egitimi anabilim dali 6gretmen adaylari ile diger anabilim dali
ogretmen adaylarn arasinda istatistiksel agidan anlamli bir farklilk bulunmustur. Matematik Egitimi
anabilim dali 6gretmen adaylarinin diger anabilim dali 6gretmen adaylarina gére daha olumlu tutuma
sahip oldugu gorilmustir. En dusik ortalamalara sahip Tirkge Egitimi anabilim dal 6gretmen adaylari
ile Sosyal Bilgiler Egitimi anabilim dali 6gretmen adaylari arasinda anlamli bir farklilik bulunmazken; diger
anabilim dal 6gretmen adaylari ile aralarinda istatistiksel olarak anlaml bir farklilik bulunmustur. Her iki
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anabilim dali 6gretmen adaylarinin diger anabilim dali 6gretmen adaylarina gére daha olumsuz tutuma
sahip oldugu goriilmistir. Elde edilen bu sonuglara gére anabilim dallarinin tutum puanlarinin dagihmi
Tablo 18'te sirali bir sekilde sunulmustur.

Tablo 18.
Matematik kavramina yénelik tutumlara ait puanlarin anabilim dallarina gére siralamasi

Anabilim Dali 2
1.Grup 2.Grup 3.Grup 4. Grup
5- Tirkge Egitimi 84.57
3- Sosyal Bilgiler Egitimi 114.45
2- Sinif Egitimi 152.83
4- Fen Bilgisi Egitimi 179.86 179.86
6- BOTE 181.80 181.80
7- RPD 214.45
1- Matematik Egitimi 252.76

Tablo 18'te, adaylarin matematik kavramina yonelik tutum puanlarinin 4 grupta toplandigi ve 1.
gruptan 4. gruba dogru arttigi goéralmustir. Elde edilen sonuglara gore, 1. Grupta bulunan anabilim dali
o6gretmen adaylarinin matematige yonelik tutumlarn olduk¢a duisiik; 4. Grupta bulunan anabilim dali
o6gretmen adaylarinin tutumlar ise diger gruptaki adaylara gore olduk¢a yliksek bulunmustur. Ayrica,
matematige yonelik en yiliksek tutuma sahip adaylar Matematik Egitimi anabilim dalinda 6grenim
gormekte olan 6gretmen adaylari olarak tespit edilmistir. Tirkce 6gretmeni adaylarinin matematige
yonelik tutumlarinin diger anabilim dallarinda 6grenim goren 6gretmen adaylarina gore disik oldugu
goérilmistiir. Fen Bilgisi ve BOTE 6gretmen adaylari ise iki grup altinda da yer almis ve Fen Bilgisi
o6gretmen adaylar ile RPD 6gretmen adaylari arasinda istatistiksel agidan anlamli bir fark ortaya
cikmistir.

Ogretmen adaylarinin matematik kavramina yénelik tutumlari ile metafor algilar arasindaki iliski

Ogretmen adaylarinin matematik kavramina yénelik tutumlari ile metafor algilari arasindaki iliki
Spearman Korelasyon ile arastiriimis ve elde edilen sonuglar Tablo 19°da sunulmustur.

Tablo 19.
Matematik kavramina yénelik tutum ile metafor algisi arasindaki iliski

Matematik kavramina yonelik metafor algilari

r r? p

Matematik kavramina yonelik tutum 59 18 00

Tablo 19’a gore p=.00<.05 ve .60<r=.69<.80 oldugundan 6gretmen adaylarinin matematik kavramina
yonelik tutumlari ile metafor algilari arasinda istatistiksel olarak pozitif yonde glgcli bir iliski
bulunmustur. Buna gore, olumlu tutuma sahip 6gretmen adaylarinin matematik kavramina yonelik
olumlu metaforlara; olumsuz tutuma sahip 6gretmen adaylarinin ise olumsuz metaforlara sahip oldugu
goriilmektedir. Diger taraftan, r%=.48 oldugundan 6gretmen adaylarinin matematik kavramina yonelik
tutumlarinin %48’ini metafor algilari agiklamaktadir.
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Tartisma, Sonug ve Oneriler

Bu calismada, 6gretmen adaylarindan “Matematik ... gibidir, ¢linkii ...” cimlesinin tamamlanmasi
istenmis ve adaylarin gesitli metaforlar gelistirdigi gériilmustir. Adaylarinin matematik kavrami ile ilgili
olusturduklari metaforlar adaylarin agiklamalari dogrultusunda “Eglence”, “Temel ihtiya¢”, “Duygu” ve
“Sorun” olacak sekilde gesitli kavramsal kategoriler altinda toplanmistir. “Eglence, Temel ihtiyag, Duygu”
kavramsal kategorileri “Olumlu”; “Sorun” kavramsal kategorisi ise “Olumsuz” kategorinin altinda yer
almistir. Yapilan analizler sonucunda 6gretmen adaylarinin 41’i olumlu 17’si olumsuz olacak sekilde
toplam 58 metafor gelistirdikleri gorilmustir. 232 6gretmen adayl matematik kavramina yonelik olumlu
metaforlara sahipken; 98 6gretmen adayi olumsuz metafor kurmustur. Olumlu yonde metaforlara sahip
olan 6gretmen adaylarinin en ¢ok “Hayat” ve “Bulmaca” metaforlarina yogunlastigi ortaya ¢ikmistir.
Olumsuz yonde ise en ¢ok “Labirent” ve “Kaktls/Diken” metaforlarina sahip olduklari gérilmustir. Gray
ve Tall (1992) tarafindan yapilan ¢alismada 6grencilerin bircogunun matematigi bulmaca islemi olarak
algiladigini vurgulanmistir. Giiler ve digerleri (2012), matematik 6gretmeni adaylarinin matematik
kavramina iliskin sahip olduklari metaforlari arastirmis ve benzer sekilde hayat ve bulmaca metaforlarina
yogunlastiklarini gérmustir. Tarim ve digerleri (2017) tarafindan yapilan ¢alismada da sinif 6gretmeni
adaylarinin matematik kavramina iliskin hayat, zeka kiipli, oyun, bulmaca ve bilgisayar metaforlarina
yogunlastig belirtilmistir. Diger taraftan, matematik kavramina yonelik gelistirilen metaforlar anabilim
dallarina gére anlamli farklilasmis Matematik Egitimi, Sinif Egitimi, Fen Bilgisi Egitimi, BOTE ve RPD
anabilim dali 6gretmen adaylari matematigi “Temel ihtiya¢” olarak gérmistiir. Ayrica, Matematik Egitimi
anabilim dal 6gretmen adaylarinin diger anabilim dali 6gretmen adaylarina oranla daha fazla olumlu
metaforlara sahip oldugu tespit edilmistir. Tlrk¢e Egitimi ve Sosyal Bilgiler Egitimi anabilim dali
O6gretmen adaylari ise matematigi bir “Sorun” olarak goérmustiir. Glner (2013) tarafindan yapilan
¢alismaya gore Sinif Egitimi anabilim dali 6gretmen adaylari matematigin hayati daha keyifli kildigini
distintirken, Sosyal Bilgiler 6gretmeni adaylari matematigin hayatlarini zorlastirdigini diisinmdstir. Bu
durum arastirmanin bulgulari ile paralellik géstermektedir.

Ogretmen adaylari, matematik kavramina yénelik metaforlar olustururken, matematigin hayatin
kendisi oldugu gercegini géz 6ninde bulundurmus ve gercek duygularini géz ardi etmis olabilir. Bu
sebeple, adaylarin matematige yonelik gelistirdikleri metaforlarin gercek duygu ve disiincelerini yansitip
yansitmadigl merak uyandirmis ve birden fazla metaforlar yardimiyla somutlastirma yapilarak gergek
duygu ve disiinceleri tespit edilmeye calisiimistir. Bu sebeple, “Eger matematik bir film tiirii olsaydi ...
olurdu, ¢linkd ... “ cimlesinin tamamlanmasi istenmistir. Adaylarinin, matematik kavrami ile ilgili film
tirld olarak olusturduklari metaforlar incelendiginde 164 6gretmen adayinin olumlu; 180 6gretmen
adayinin ise olumsuz metaforlar olusturdugu gériilmistiir. Ogretmen adaylari olumsuz olarak daha ¢ok
“Korku” filmi metaforunda yogunlasmistir. Korku filmleri insan zihninde olumsuz bir etki birakmakta ve
ginliik hayatta bazi cagrisimlari ortaya ¢ikarmaktadir. Ornegin, Ceylan, Ceylan & Mansuroglu (2017)
tarafindan yapilan ¢alismada, korku filmlerinin hangi iki rengi ¢agristirdigi sorulmus ve katilimcilarin
%96’sl en az bir renk olarak siyah rengi soylemistir. Tlurkoglu (2003) ise, siyah rengin keder, 6lum,
karamsarlik ve korkuyu simgeledigini belirtmistir. Guveli ve digerleri (2011) tarafindan matematik
kavramina yonelik yapilan metafor calismada da benzer sekilde adaylarin siyah renk metaforuna
yogunlastigi gorilmistiir. Ogretmen adaylari, olumlu olarak ise “Aksiyon” film tiiriinde metaforlar
kurmuslardir. Aksiyon filmleri iyi ve kotld karsithginin nasil sunuldugunun incelenmesidir. Bu film
turtnde, kotl adam, iyi adami (kahraman) bir gesit tehlikenin icine ¢eker. Ancak iyi adam bu tehlikeden
kurtulmak icin koti adamla savasir ve zafer kazanarak dengeyi yeniden saglar (Girsel, 2011). Tipki
matematik problemlerinde ve problem ¢ézme siireglerinde karsilasilan zorluklar gibi. Ogretmen
adaylarina gore, matematik ve matematik problemleri ne kadar zor olsa da, ne kadar sikintilar yaratsa da
problemlerin ¢éziimiyle blyik bir zafer ve mutluluk ortaya cikabilir. Bu ¢alismada elde edilen sonuglara
gore, Matematik Egitimi, Fen Bilgisi Egitimi ve RPD anabilim dali 6gretmen adaylari matematik kavrami
icin film tlriinde olumlu metaforlara sahip oldugu goriiliirken; Sinif Egitimi, Sosyal Bilgiler Egitimi, Turkge
Egitimi ve BOTE anabilim dali 6gretmen adaylarinin matematik kavrami icin film tiirinde olumsuz
metaforlara sahip oldugu gorilmistdr.
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Ogretmen adaylarinin, matematik kavrami ile ilgili hava durumu olarak olusturduklari metaforlar
incelendiginde ise 167 6gretmen adayinin olumlu; 184 6gretmen adayinin ise olumsuz metaforlar
olusturdugu gorulmdistur. Adaylar olumsuz olarak “Bulutlu”; olumlu olarak “Gilinesgli” metaforunu daha
cok kullanmistir. Gliz (2016) tarafindan yapilan ¢alismada, hava durumu ve insan psikolojisi arasindaki
iliski incelenmis ve aralarinda yakin bir iliskinin oldugu belirtilmistir. Ayni ¢calismada, giinesli bir havada
insanlar daha pozitif bir duyguya sahipken; bulutlu ve kapal havalarda insanlarin mutsuz, huzursuz,
karamsar diistincelere sahip oldugu belirtilmistir. Olumsuz metaforlar olusturan adaylar, matematigin de
insanlari mutsuz ve huzursuz yaptigini disiinmus, hayatin ¢ekilmez hale geldigini belirtmistir. “Pargali
bulutlu” ve “Kar yagish” metaforlari ise adaylarin agiklamalarina gére hem olumlu hem de olumsuz
kategoride yer almistir. Yapilan agiklamalara gore, matematik, dertlere derman olarak gorildugu gibi
matematigin kendisinin dert olarak gorGldiga agiklamalarla da karsilasiimistir. Hava durumu igin
matematik kavramina yonelik Matematik Egitimi ve RPD anabilim dali 6gretmen adaylari olumlu
metaforlara sahip olmasina karsin Sinif Egitimi, Sosyal Bilgiler Egitimi, Fen Bilgisi Egitimi, Turkce Egitimi
ve BOTE anabilim dali 6gretmen adaylarinin matematik kavrami igin hava durumunda olumsuz
metaforlara sahip oldugu gortlmustdr.

Matematik kavramina iliskin sahip olunan metaforlara ait sonuglar genel, film tiirG ve hava durumu
icin ayri ayn incelendiginde, her ¢ durumda da Matematik Egitimi ve RPD anabilim dali 6gretmen
adaylarinin olumlu; Tirkge Egitimi ve Sosyal Bilgiler Egitimi anabilim dali 6gretmen adaylarinin ise
olumsuz metaforlara sahip oldugu goérilmektedir. Ayrica, Sinif ve Fen Bilgisi anabilim dali 6gretmen
adaylarinin matematik kavramina yonelik “Temel ihtiya¢” kategorisi altinda olumlu metaforlar Grettigi
gorilirken; film tirl ve hava durumu metaforlari yardimiyla Gg¢ durum igin bakildiginda Sinif ve Fen
Bilgisi anabilim dali 6gretmen adaylarinin “Sorun” kategorisi altinda olumsuz metaforlar Urettigi
gorilmustir. Sinif ve Fen Bilgisi anabilim dali 6gretmen adaylari i¢cin olusan bu farkliligin tespit edilmesi
amaciyla adaylar ile goriismeler yapilmis ve bu gériismelerde matematigin glinlik yasamla iliskili oldugu,
cagin ihtiyaglarini karsilamada temel rol oynadigi ve yasamin temel bir ihtiyaci oldugu belirlenmistir.
Guveli ve digerleri (2011) ve Giner (2013) tarafindan yapilan calismada da benzer sonuglar elde
edilmistir. Ancak, bu durum onlarin matematige karsi olumlu duygu ve disiinceye sahip olmasi anlamina
gelmemistir. Matematigi bir ihtiyac¢ olarak diisiinmelerine ragmen gercekte ona karsi olumsuz duygu ve
dislnceye sahip olabilecekleri gorilmustar. Tipki, siit ve sUt Grlnlerinin (yogurt, peynir, ayran, kefir)
vicudumuzun ihtiyag duydugu vitamin ve minerallerinin biyik bir gogunlugunu karsiladigini bilen birinin
sut ve sit Urinlerini sevmek zorunda olmamasi gibi. Matematik kavramina yonelik % 70 oraninda
olumlu, % 30 oraninda ise olumsuz metaforlara sahip olan adaylarin metafor algilari, film tiirii ve hava
durumu yardimiyla incelendiginde her iki durum igin de benzer oranlar elde edilmis ve %48 olumlu, %52
olumsuz oldugu gorialmustir. Birden fazla metaforlar yardimiyla matematik kavramina yonelik algilarin
arastirilmasi bu baglamda etkili sonuclar vermistir. Ayrica, baska bir calismada adaylar ile goriismeler
yapilarak algilarindaki bu farkhilik daha ayrintili olarak arastirilabilir.

Bu calismada, 6gretmen adaylarinin matematik kavramina yodnelik metafor algilarinin, 6grenim
gordikleri anabilim dallarina goére istatistiksel agidan anlamli olarak farkhlastigi gorilmustir. Matematik
Egitimi anabilim dali 6gretmen adaylari ile RPD anabilim dal 6gretmen adaylari arasinda istatistiksel
acidan anlamh bir farkhlik bulunamamis, diger anabilim dallari ile aralarinda ise anlamli bir farkhlik
bulunmustur. Ayrica, Matematik ve RPD anabilim dali 6gretme adaylarinin diger anabilim dali 6gretmen
adaylarina gore daha olumlu metaforlara sahip oldugu gorilmdistiir. Diger taraftan, Sinif Egitimi, Fen
Bilgisi Egitimi ve BOTE anabilim dali 6gretmen adaylari arasinda da istatistiksel olarak anlamli bir farklilik
gorilmemistir. Ayrica, en dusik ortalamalara sahip Tiirkge Egitimi anabilim dali 6gretmen adaylari ile
Sosyal Bilgiler Egitimi anabilim dali 6gretmen adaylari arasinda anlamli bir farkliik bulunmazken; diger
anabilim dali 6gretmen adaylari ile aralarinda istatistiksel olarak anlamli bir farklilik bulunmustur. Her iki
anabilim dali 6gretmen adaylarinin diger anabilim dali 6gretmen adaylarina gére daha olumsuz
metaforlara sahip oldugu gorilmdistiir. Belirlenen metaforlarin anabilim dallarina goére cesitlilik
gostermesi ise 6gretmen adaylarinin matematik kavramina yonelik tutumlari ile yakindan iliskili olabilir.
Bireylerin gecmis vyasantilari buglinki fikirlerini ve bakis acilarini sekillendirmekte, tutumlarini
etkilemektedir (Allport, 1935, akt. Bordens & Horowitz, 2002; Levine, 2005). Bu sebeple, 6gretmen
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adaylarinin matematige yonelik tutumlari arastirilmis ve anabilim dallarina gore istatistiksel olarak
anlamli farkhilagip farklilagmadigi incelenmistir.

Ogretmen adaylarinin matematige yoénelik tutumlarinin 6grenim goérdiikleri anabilim dallarina gére
anlaml olarak farklilasip farklilasmadigini incelemek ve metafor algilari ile arasindaki iliskiyi arastirmak
amaciyla bir 6lgek gelistirilmistir. Literatlirde bulunan matematik tutum &lgeklerinin uzun ve ¢ok
maddeler icermesi, metaforlar algilarini ve demografik 6zelliklerini 6lcen maddelerle birlikte sunulacak
olmasi adaylarin sikilmasina ve ilgilerinin azalmasina neden olabilecegini disiindirmustir. Bu sebeple,
O0gretmen adaylarinin kisa bir dlgekle matematige yonelik tutumlarinin belirlenmesi amaglanmis ve .962
giivenirlige sahip 12 maddelik 5’li likert tipli “Matematik Tutum Olcegi” gelistirilmistir. Adaylara yapilan
uygulamanin ardindan 6gretmen adaylarinin matematik kavramina yoénelik tutumlarinin 6grenim
gordikleri anabilim dalina gore istatistiksel agidan farklilastigi tespit edilmistir. Matematik Egitimi
anabilim dali 6gretmen adaylarinin diger anabilim dali 6gretmen adaylarina gére daha olumlu tutuma
sahip oldugu gorilmustir. En dusik ortalamalara sahip Tirkce Egitimi anabilim dal 6gretmen adaylari
ile Sosyal Bilgiler Egitimi anabilim dali 6gretmen adaylari arasinda anlamli bir farkliik bulunmazken; diger
anabilim dali 6gretmen adaylari ile aralarinda istatistiksel olarak anlamli bir farkhlik bulunmustur. Her iki
anabilim dali 6gretmen adaylarinin diger anabilim dali 6gretmen adaylarina gére daha olumsuz tutuma
sahip oldugu gorilmistar.

Diger taraftan, 6gretmen adaylarinin matematik kavramina yonelik tutumlari ile metafor algilar
arasinda pozitif yonla gigla bir iliski bulunmustur (r=.69, p=.00). Matematige yonelik tutumlari olumlu
olan 6gretmen adaylarinin gelistirdigi metaforlarin da olumlu oldugu; matematige yonelik tutumlari
olumsuz olan 6gretmen adaylarinin gelistirdigi metaforlarin da olumsuz oldugu goérilmistir. Ayrica, elde
edilen sonuglara gore matematige yonelik tutumlarin 6grenim goérilen anabilim dallarina gére anlamh
olarak farklilastigi goriilmis, Matematik 6gretmeni adaylarinin diger anabilim dal adaylarina oranla
daha fazla olumlu tutuma sahip oldugu tespit edilmistir. Tirkce 6gretmeni adaylarinin ise matematige
yonelik tutumlari diger anabilim dal adaylarina gore oldukca distk ¢ikmis ve Sosyal Bilgiler 6gretmeni
adaylari ile aralarinda anlamli bir fark bulunamamistir. Adaylarda matematige karsi olumsuz duygu ve
distncelerin ortaya ¢ikmasinda ise birgok faktor etkili olmus olabilir. Alanyazinda, bireylerin matematige
karsi olan olumlu ve olumsuz tutumlarinin ¢cocukluk ve ilk6gretim donemlerinde sekillendigi belirtilmistir
(Alkan, 2009; Cain-Caston, 1993; Gallagher & Kaufman, 2008). Ayrica yapilan arastirmalara gore
matematige karsi olan tutumlarin meslek segimlerinde etkili oldugu gorilmustir (Baydar & Bulut, 2002).
Bu sebeple, matematige karsi olumsuz tutuma sahip olan adaylarin matematikten uzaklasmak
istemelerine ve Tirkge Egitimi ile Sosyal Bilgiler Egitimi anabilim dallarinda 6grenim gdérmeyi tercih
etmelerine neden olmus olabilir. Bu durum ise Tilrkge Egitimi ve Sosyal Bilgiler Egitim anabilim dallarinda
6grenim gérmekte olan adaylarin neden daha olumsuz metaforlara sahip oldugunu aciklayabilir. Ayrica,
Matematik Egitimi anabilim dali 6gretmen adaylari icin de benzer yorumlar yapilabilir. Burada asil ilging
olan ise, RPD adaylarinin her ¢ durum igin matematige yonelik olumlu metafora ve tutuma sahip
olmalaridir. Ayrica, Fen Bilgisi Egitimi anabilim dali 6gretmen adaylarinin RPD ve BOTE anabilim dali
o6gretmen adaylarindan daha olumsuz metafor ve tutuma sahip olmalar da diger bir dikkat gekici
noktadir. Fen Bilgisi Egitimi ve RPD anabilim dallari ile ortaya ¢ikan bu sonuglar 6gretmen adaylari ile
goriisme yapilarak farkli bir calismada arastirilabilir. Diger taraftan, bu ¢alismada elde edilen sonuglardan
yararlanilarak matematik kavraminin 6grenilmesinde ve 0Ogretilmesinde karsilasilan zorluklar tespit
edilebilir. Matematik kavramina yonelik olumsuz tutuma ve metafor algisina sahip olan 6gretmen
adaylarin problem ¢ézme becerileri {izerine tanilayici degerlendirmeler yapilabilir. Ogretmen adaylarinin
matematik kaygi dizeyleri arastirilabilir, tutum ve metafor ile iliskisi incelenebilir. Ayrica, olumsuz
tutuma sahip anabilim dallarinda gesitli etkinlikler diizenlenerek matematige karsi olumlu tutumlara
sahip olmalari saglanabilir.
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