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Abstract

Although the general purpose in this research is to use the artificial neural network model in mathematics education, the main
purpose is to show the relationship between students' tendency towards the types of mathematical proof and the learning
styles they have by using the artificial neural network model. In addition, SOM-Ward clustering algorithm based on artificial
intelligence was used to investigate the relationship between students' tendency towards the types of mathematical proof and
the learning styles they have. In the qualitative data collection process, the criterion sampling method was used as the
purposeful sampling. In the process of training the artificial neural network model, feed forward back propagation network
structure was used. In the study, a lesson hour was given to the students to answer the open ended questions about the
proposals and the learning style inventory. As a data collection tool, four questions from four different mathematical fields
were asked for that students should be able to rank towards the proposition closest to them and that the reasons underlying
the ranking formats were found. The learning styles of the students were tried to be predicted by taking advantage of the
verbal expressions of the students. In addition, the results in the learning style inventory were combined with predictive
learning styles. During the training of the artificial neural network model, placements that were ranked towards the
proposition closest to students were used as input. Also predictive learning styles were used as output. As a result of the
research, consistency between the results produced by the model and the predicted learning styles was observed sufficiently.
It was seen that the students who placed the inductive proposals in the first place often had the learning style of
accommodation. It was seen that the students who placed the perceptual proposals in the first place often had the learning
style of assimilating. It was seen that the students who placed the perceptual proposals in the first place often had the learning
style of assimilating. it was seen that some of the students who put the algebraic proposal in the first place had the learning
style of assimilating and some of the students who put the algebraic proposal in the first place had the learning style of
converging. Also it was seen that the students who placed the visual proposals in the first place often had the learning style of
diverging. The proportion of girls was found to be higher than that of boys in the learning style of converging, as opposed to
the students with other learning styles.

Keywords: Artificial Neural Networks Model, Mathematics Education, Proof Schemas, Learning Styles.

Introduction

The examination of proving process in various branches of mathematics has continued with math
modern movement of the 1950s and gained a different dimension. During math lessons which was
based on proving, some learning difficulties occured so they created an awareness of enhancing
proving skills (Lee, 2002). In the middle school, teachers prefer some activities that involve
crosschecks and defending the validity of solutions so these activities give students the ability to
realize multi-dimensional thinking. According to some studies, when teachers provide a supportive
learning environment for children, the idea of proving may occur in a natural way (Stylianou, Blanton,
& Knuth, 2010 p. 120-122). Ministry of Education claims that some steps should be taken in the
classroom on a mathematical proof so some gains are included in the secondary school curriculum
(2013). These gains focus on being able to generalize and to evaluate the accuracy or inaccuracy of the
inferences. Before the implementation stage in the teaching of mathematical concepts, studies which
require proving may be important in terms of improving students' reasoning skills. With this phase,
which is also called discovery, students might grasp the aesthetic direction of mathematics and
progress towards analytical thinking. The methods used by the students provide the qualities that will
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elicit the student's thought structure. Thought structures were called by Harel and Sowder (1998) as
proof schemes. The underlying reason for the diversity of methods was that students might be in
different cultures, might be in different time zones, and that different conditions of living influence
students’ approach to mathematical proposals. So, the proof scheme in which a student takes place
shows the attitude towards mathematical proposition and the way to be convinced.

Learning styles are an important factor for the success of students in that they show how students learn
individually, how they should observe, and how they should prepare the program for their own
learning styles (McLoughlin, 1999). Kolb defined learning styles as ways of learning that students
choose individually. Kolb identified the classification in the learning style model that he created
through two dimensions; according to students' perceptions and adoption. The Kolb Learning style
model was chosen as the inventory because this thesis study was conducted to examine students'
perception of proof methods and how to use their approaches. Kaplan and Ozdemir (2014) presented
the proposal that mathematical proof should be handled with attention that students have different
learning styles and that only permanent learning might be achieved in this way. Then, they
emphasized the existence of relationship between students' tendency towards the types of
mathematical proof and the learning styles. In the light of this information, it was aimed to examine
the mathematical expressions of the 8" Grade students in the master's thesis by creating an artificial
neural network model.

The purpose of the study was to investigate middle school 8th grade students' orientations to
mathematical proof schemas by using artificial neural network model. For this purpose, the following
questions were sought.

1. Can the effect of having 'diverging' learning style on students' rankings according to mathematical
propositions be examined by artificial neural network model?

2. Can the effect of having 'diverging' learning style on students' rankings according to mathematical
propositions be examined by artificial neural network model?

Material and Method

In the process of training the artificial neural network model, feed forward back propagation network
structure was used. In forward feed networks, neurons are shaped as regular layers from the input to
the output. There is a bond only from one layer to the next layer. It was hoped that in this thesis study
by using Backpropagation artificial neural network model, successful results in estimation and
classification processes might be obtained.

MATLAB modeling program was used to create models. In Matlab applications Neural Networks
Toolbox was used. Neural Networks Toolbox algorithms provide pre-trained models and various
programs in order to create, train, and visualize superficial or deep neural networks.

The four mathematical judgments, which will be presented under numbers, geometry, probability and
algebra, have been adapted from Yating Liu's (2013) question examples that examine the reasoning
skills and proof schemes of middle school students. The students, who chose the best proof by
themselves, were also asked to add an open-ended question as to why they had chosen the best
proposition. In the adaptation of mathematical propositions from Liu's (2013) study, the opinions of
primary school mathematics teachers were used. Mathematical judgments were four in total and the
total number of proposals was 16. Thus, the number of neurons in the input vectors was determined to
be 16. The answers given to each topic were handled separately. For example, each of the four
propositions given for the Numbers had a different form of proof. The forms of proof were adapted
from the proof clusters of Harel and Sowder (1998). This was also true for the proposals in geometry,
probability and algebra. No special array was used for coding vectors. For example, inductive proposal
in input vectors was 4, algebraic one was 3, perceptual one was 2, and visual one was 1.
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The output vectors specified the classification of learning styles that Kolb (1984) created. In the output
vectors, 4 diverging, 3 converging, 2 assimilating and 1 accommodating were determined. The total
number of neurons in the output vectors was 1.

In addition, SOM-Ward (Self Organizing Map) clustering algorithm based on artificial intelligence
was used to investigate the relationship between students' tendency towards the types of mathematical
proof and the learning styles they have. With this program, it was aimed to visualize the numerical
data obtained from students' answers. The students were clustered according to their orientation to the
forms of proof, and the relations between the formed clusters were presented visually. In addition, it
was visually understood which learning style students have and also these students had a tendency to a
specific proof method.

Population and Sample

The population of the research was composed of middle school students who study in private and
public schools in Denizli and Izmir. In the qualitative data collection process of this study, criterion
sampling method was used as the purpose sampling. The sample of this research was determined as
the 8th grade students of two private and two state schools in Denizli and also the 8th grade students
of a private and a public school in izmir. Participants consisted of 180 students.

In the selection of the students who participated in the research, it has been determined that they were
the 8th grade students as the basic criterion. In accordance with this basic criterion, answers to
guestions based on mathematical expressions and answers to the inventory were taken in accordance
with the volunteerism of the 8th grade students who were studying in 2016-2017. 45% of the
participants were male students and 55% were female students.

Data Collection Process

By coding process, inductive proposal was taken 4, algebraic one was taken 3, perceptual one was
taken 2, and visual one was taken 1. The adaptation of the learning style inventory of Kolb to Turkish
was used as a material for determining the learning style of the students. As a result of the validity and
reliability study conducted by Gencel (2007). the reliability coefficients of the four dimensions of the
inventory has varied between 0,71 and 0,84. The output vectors specified the classification of learning
styles that Kolb (1984) created. By coding process, 4 diverging, 3 converging, 2 assimilating and 1
accommodating were determined.

Table 1. Coding examples from students' rankings

S Number Geometry Probability Algebra Learning Style
st 1 2 3 4 2 3 1 4 1 4 2 3 1 3 4 2 3
s2 3 2 4 1 3 1 4 2 1 2 3 4 3 2 41 3
s3 4 3 1 2 2 4 3 1 1 4 2 3 1 4 2 3 4
s4 3 1 2 4 3 2 1 4 4 3 2 1 4 3 2 1 4
s5 1 2 4 3 3 4 2 1 4 3 2 1 4 3 2 1 2
s6 3 1 2 4 2 4 1 3 1 2 3 4 4 2 3 1 2
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Table 2. Average Weights of Proof Methods by Students

S Gender Visual Perceptual  Algebraic Inductive Learning Styles
s1 2 3,5 2,5 2,25 1,75 3
s2 1 2,25 25 35 1,75 3
S3 2 2,75 2,25 1,75 35 4
S4 2 1,75 2,25 35 2,5 4
S5 1 1,75 2,25 2,75 3,25 2
S6 1 2,5 3 2,25 2,25 2

In order to generate sequence averages, each of the four different sequences given for the four distinct
areas of mathematic has been studied, and in each case, the number of proof methods are collected in
order. Finally, four different proof methods are divided into 4 for reference, and then the value for
creating a hierarchical order is removed from 5. With the data entered into the ViscoverySOMine
program in a hierarchical way, the resulting maps are easier to interpret. For example, when the first
student creates a visual proof method; the first order for the number field, the third order for the
geometry field, and the first order for probability and algebra, and finally there isa total of 1 + 3+ 1 +
1 = 6. Because it has four proof methods, it has a value of 1.5 when divided by 4. In general, this is a
low value for the method of visual proof selected in the first order; it is desired that the answer given
in the first order is higher than the answer given in the last order. Therefore, a hierarchical system was
created and the number 5 was taken as a basis and the value was removed from 5. The values in the
table show the sequence averages. In the given example, when the average that the first student gives
to the visual proof is calculated, the result is 3.5.

Findings and Comment

Students were asked to rank their proposals so their first proposal was closer to their thinking. The
order of these proposals was used to train and test the artificial neural network. Students were asked to
explain the mathematical language or interpretation of the criterion they consider when they had
ranking the proposals.

The content of the students' verbal expressions was used to predict the learning styles they had, and the
individual results in the inventory were compared with those estimates. The student who says
'Formative-based representation is more reliable' has assimilating learning style. On the other hand, the
students who says 'l prefer to solve the mind instead of solving the formula’ has diverging learning
style.

While we had been attempting to create an artificial neural network model by using the toolbox, the
values in the input vector and the output vector were fixed. The network itself generated the
calculation map between the input and output vectors. The Levenberg-Marquardt algorithm was used,;
this algorithm was chosen to reduce the error rate. Since the values in the intermediate layer were
determined by the designer, the results were found to give the best end result, and a 16x13x1 neural
network model emerged.

The data obtained from the ranks collected from the students were divided into two groups for testing
the network; 80% train the network and 20% test the network. The process began with the randomly
selected middle layer value. The toolbox itself specified the weight matrices. The model was tested by
comparing the results obtained in the output vector with the estimated results. The process was
repeated until the lowest error was obtained in the model generated by the backpropagation.
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Hidden Layer Output Layer

Input

16

13

Figure 1. Artificial neural network modeling

The error rate was found to be 1.09, and it seems to be seen in the training phase in the model.
According to the figure, there was enough consistency between the results produced by the model we

created and the estimated learning styles.

Training: R=0.61178

o,

O
e
O B

2 3

Figure 2. Model's Training Phase
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In a Special Version of the Artificial Neural Network, the SOM-WARD Program, the Resulting

Map of Neurons Training:

Jearl sard)
Cl

Figure 3. Finding clusters of SOM-WARD Program

In the Kohonen plate divided into 4 clusters after training, the parameter value of how each proof form
influences clusters was given; these values vary from 1 to 4, which reveals the excess of the degree of
influence to 4. The parameters actually represent the median values of the clusters and the parameters
for this work are in the following table.

Cluster
C1

®C2
C3

®C4

Description

Abs. Profil.., Frequency
0,5884 37,79%
0,5926 29,65%
0,9233 16,86%
0,5416 15,70%

Cinsiyet Stiller Gorsel Cebi
1,354 2,523 2,865 2,
1941 2824 2157 2,
1,000 2379 12836 3,
1,778 3,185 2,546 3,

Figure 4. The parameters of the study

rsel  Algisal Tumevanmsal
008 2804 2,323
534 2358 2,951
284 2353 2,526
N7 2231 1,806

Through color scaling, how each proof form influences clusters was visually presented. The dark blue
color indicated that the students in the surrounding area occupied the above proof in the last order;
dark red indicates that the students in the area occupied the above proof in the first order.

Gorsal

Cabirsal

dlgisal

Susfisteg wrlly

L

[_he P n |
T T T T ] T T
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LB , TN
T L] T T E T 1
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| oh il
T T T T T E 1
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Figure 5. Distributions of students according to their tendency towards proof schemas

Copyright © International Journal of New Trends in Arts, Sports &Science Education

57


http://www.ijtase.net/

B T ISSN: 2146 - 9466
DE SEa IJ A E www.ijtase.net

International Journal of New Trends in Arts, Sports &Science Education - 2020, volume 9, issue 2

Can the effect of having 'diverging' learning style on students' rankings according to
mathematical propositions be examined by artificial neural network model?

It is shown that the students have a 'diverging' style of learning in their orientation towards proof.
Because there is a certain consistency between the results of the model and the estimated learning
styles. In addition, with the help of the maps created as a result of SOM-Ward clustering, inferences
were made about the relationship of students' proof orientation to their learning styles.

After the color scaling, when referring to the parameters given to the styles, the region that refers to
the 'diverging' learning style (4) appears to be red. When the orientation of the students in the red
regions is examined, it is observed that there are more algebraic orientations. Some parts of the red
regions in the algebraic map correspond to the diverging learning style.

Stiller Cebirsel Thrmevanmsal
YN i

=Lzt

Shzi|LziRi o) ol

= v Ny

[ N L " ) | N L - [ | bl L " 1
L B e B e B B | L B D L S B B | | B B B N B E
10 14 19 23 27 31 36 40|10 14 18 23 27 31 36 4010 14 18 33 27 31 36 40

Figure 6. Algebraic and Inductive Proof Orientations Correspond to Diverging Learning Style which
has 4 parameter in Styles Map

On the other hand, it is noteworthy that there are few inductive orientations; some parts of the blue
regions in the inductive map correspond to the diverging learning style.

In the process of inferring from the verbal expressions of the students, attention was paid to the signs
that might be related to the classical characteristics of the 'diverging' learning style. The person who
has the 'diverging' style of learning needs to be able to see the whole first, so he gives importance to
deduction. For this reason, some examples have been sought in the answers of students in terms of
looking at mathematical judgment and propositions from a holistic perspective.

Ex1. I took into consideration the propositions in which mathematical expressions were used.

Ex2. Algebraicity = invariance = generality

Ex3. It's important for me to be based on the theory.

Ex4. | prefer using the process rather than using long sentences.

Since the person with the ‘diverging’ style of learning can make examinations on the material which
would be learned or studied when sufficient time and opportunity is given, the students' opinions about
the material which was used in the content of the propositions have been taken into consideration.

Ex. The use of biscuits shows that it has been well thought out. Most people don't like to think so
much, but | do.

Because the person who has ‘diverging’ learning style likes to learn by doing, students' answers were

sought for an expression about their movement.
Ex. If I'm going to tell someone, I've arranged for the easiest.
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Since the person who has ‘diverging' learning style gives importance to systematic planning, in the
answers, attention was given to the students' information about individual solutions.

Ex. It's best for me to imagine that I'm on the football field because I've been dreaming about
geometry questions first.

Since the person with the 'diverging' style of learning tends to make a logical analysis on his ideas,
some expressions of the students were also sought in the answers of students in terms of making
comments and evaluating their responses.

Ex. | chose this because | was more interested in examples of daily life, such as the football field
example. But the football field in test process may not come to mind or we cannot look at it in that test
time so | changed my decision and put the impression of the circle in the first place.

Since the person who has a ‘diverging’ learning style comes to the forefront with the decision-making
aspect, the clarity of the points on which the students base their decision were sought in the answers.
Ex1. The solutions that will be most useful to me in the Teog exam are in the first place for me.

Ex2. I've sorted the order from the one | thought would be less likely to make a transaction error to the
more one.

Can the effect of having ‘'assimilating’ learning style on students' rankings according to
mathematical propositions be examined by artificial neural network model?

It is shown that the students have an ‘assimilating' style of learning in their orientation towards proof.
Because there is a certain consistency between the results of the model and the estimated learning
styles. In addition, with the help of the maps created as a result of SOM-Ward clustering, inferences
were made about the relationship of students' proof orientation to their learning styles.

After the color scaling, when referring to the parameters given to the styles, the region that refers to
the 'assimilating' learning style (2) appears to be light blue. When the orientation of the students in the
light blue regions is examined, it is observed that there are algebraic orientations and perceptual
orientations. Some parts of the red regions in the algebraic map and the perceptual map correspond to
the assimilating learning style.
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Figure 7. Algebraic and Perceptual Proof Orientations Correspond to Assimilating Learning Style
which has 2 parameter in Styles Map

In the process of inferring from the verbal expressions of the students, attention was paid to the signs
that might be related to the classical characteristics of the ‘assimilating' learning style. The person who
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has the ‘assimilating’ learning style gives an importance on abstract concepts and ideas. Therefore,
mathematical concepts and expressions of abstract thinking were sought in the answers of the students.
Ex1. I've ordered it according to the logical.

Ex2. According to the scientific and equations.

Ex3. I have ordered from algebra-> model-> examples.

Ex4. The Pythagorean Theorem is consistent with this year's topic.

Ex5. Formulas and charts are more reliable than trial and error.

Ex6. The formula is easier to handle when dealing with larger numbers.

Ex7. One student argued that the best proposition that shows the accuracy of the mathematical
judgment is the visual proposition B4, under the conclusion that “The diagonal of a rectangle is longer
than each side of that rectangle.”

‘Because we have known the radius of the circle for a long time and it is easier to relate it to the
diagonal subject’, he referred to the concept of the radius of the circle and was able to connect with the
subject by thinking abstractly.

For the student with an assimilated learning style, it is important to study mathematics by giving
examples from daily life through the creation of conceptual models. Therefore, in the answers of the
students, expressions about the use of concrete experiences in mathematical concepts were sought.
Ex1. There is no need to measure or mathematical process to compare lengths. This situation can be
explained through the football field as mentioned in B2. We do not have to be on the field, we see on
TV, we can imagine.

Ex2. One student argued that the best proposition for the mathematical judgment which is ‘a number
that is a multiple of 6, and a multiple of 3’ is the perceptual A3 proposition. ‘Because as long as real
life examples are given, our memory forgets some concepts later. If the A3 method is used when
learning, we immediately think of the object in question when we see it around us and we will not
forget it” so he explained the importance of processing mathematical concepts with examples from

daily life.
RESULTS, DISCUSSION AND RECOMMENDATIONS

In this study, we emphasized the existence of relationship between students' tendency towards the
types of mathematical proof, and the learning styles. In the light of this information, it was aimed to
examine the mathematical expressions of the 8th Grade students in the master's thesis by creating an
artificial neural network model. In this section, the results, discussion, the limitations of the research
and the suggestions that made in the light of the results are presented in this section.

Results and Discussions

The training field is closely involved with the functions performed by the human brain. The
mechanism of the brain, the potential it contains and the changes in the brain that are felt during the
learning process are important for the field of education; but it is not always possible to carry out
meaningful studies. On the other hand, the findings obtained provide various information about the
students. This information is included in the different learning styles of students and the differences in
learning stages. This information can be changed with each new finding (Keles, & Cepni, 2006). It is
recommended to use artificial intelligence techniques in order to deepen the student's learning process
(Ozdemir, & Kazu, 2010).

In this study, which was conducted by producing a feed backward-propagated neural network model,

it was aimed to examine the students' orientation towards proof. Consistency between the results of the
model created using the toolbox and the estimated learning styles were sufficiently observed.
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In a study of Kaplan and Ozdemir (2014) in the literature, the suggestion that learning styles might be
effective in students' orientation to proof and that activities should be reproduced accordingly was the
basis of the thesis study and this article. As a matter of fact, the results obtained reveal the relationship
between students’ orientation and their learning styles.

v Those in the symbolic (algebraic) scheme of proof act solely on outcome. They ignore the
relationship between concepts. They perform the verification process without thinking about
why the symbols used in the proof should be used (Liu, 2013). When the maps in the study are
examined, it is seen that the students in the red regions of the algebraic map-the students who
prefer the algebraic proposition in the first place have assimilating and diverging learning
styles. It was commented that the explanations of the algebraic proof scheme were in harmony
with the defining characteristics of assimilating and diverging learning styles. These features
include the need to see the whole, focus on decision-making, focus on abstract concepts and
ideas, and make requests to process information.

v Those in the intuitive (perceptual) proof scheme provide insight into the accuracy of proof by
suggesting their intuition; trust their feelings. However, they do not use certainty in explaining
their accuracy (Liu, 2013). When the maps in the study are examined, it is seen that the
students in the red regions of the perceptual map-the students who prefer to perceive the first
order in the rankings have an assimilating learning style. It has been commented that the
explanations of the perceptual proof scheme are compatible with some features of the
assimilating learning style; like creating conceptual models.

In the literature, parallel and non-parallel studies have been mentioned about the students' perspectives
on proof. In a study that showed that the perspectives of proof as well as mathematical competences
were important for students' success, secondary school students used the experimental method
(including inductive and perceptual proof schemes) more than other forms of proof (Heal, & Hoyles,
2000). In this thesis, the students put forward the propositions that are algebraic and perceptual. The
fact that the red areas on the algebraic map occupies a large area and the red and green areas on the
perceptual map are large shows this result.

v' There was no significant relationship between the students' tendency to prove. In inductive
predisposition, algebraic predisposition, perceptual predisposition and visual predisposition
are linear independent.

According to the literature, it was not possible to determine the result in another study to determine the
most convincing type of propositions based on algebraic, inductive, perceptual and visual proofs.
Because there was diversity in students' evaluations about propositions (Liu & Manouchehri, 2013).
The high color diversity and distribution in the maps obtained in this thesis shows that there is a
difference in the students' orientation towards proof and therefore there is diversity in their approach to
proof types.

Recommendations

Since the role of high-level thinking is important in commenting on proof-based questions, this study
can be tried and developed through 8th grade students who are above the grade average. Success level
factor can be taken as variable.

While preparing activities based on proof of assimilating learning style, algebraic and perceptual
propositions can be used more frequently than propositions that show the accuracy of mathematical
judgments. In the activities prepared for the student who has diverging learning style, the propositions
showing the accuracy of the judgments should include those with algebraic features.
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According to the study of Duran, Doruk and Kaplan (2017), it was emphasized that the classroom
environment should be arranged in order to produce arguments for students; activities have a great role
in creating a classroom environment in which students can question, conduct research, and
communicate to share ideas. In this thesis, it has been seen that the role of learning styles in the
students' orientation towards proof is changing according to each student. It was thought that other
factors might be effective in students' orientation to mathematical proof; such as the readiness of
students. Therefore, curriculum, student readiness and learning styles may be used to determine the
standards of activities.

The use of the artificial neural network model in the field of primary school mathematics teaching can
be expanded and even educators and those with a knowledge of artificial intelligence can work
together. A more specific topic can be selected in mathematics and a model can be formed on this
subject in order to reveal the students' thinking structures. In determining this topic, the subjects that
are based on abstract thinking can be selected.
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Oz

Bloom Taksonomisi’nde (BT) yaratici diisiinme ve elestirel diigiinme 6grenme siirecinde hiyerarsik bigimde birbirinin 6n
kosulu olarak yer almaktadir. Ogrencilerin iist bilis becerilerini incelemek, onlarin 6grenmelerini desteklemek icin 6nemlidir.
Diger taraftan, yaratici diisiinmenin sanat alaninda diger alanlara gore daha ¢ok gdzlemlendigi alan uzmanlarinca ortaya
konmaktadir. Buna gére, Resim Is Egitimi 6grencilerin sahip olduklari bu iist bilis beceriler arasindaki iliskinin daha belirgin
bigimde goriilmesi beklenebilir. Ancak, ilgili alan yazinda BT nin resim i egitimi gibi farkli egitim disiplinleri ag¢isindan
incelenmesine dair ¢aligmalar gozlemlenmemekte, alan uzmanlarinca bu tiir aragtirmalara ihtiyag oldugu belirtilmektedir. Bu
calisma, BT temelinde resim is egitimi dgrencilerin elestirel ve yaratici diisiinme becerileri arasindaki iligkinin incelenerek,
egitim siirecine katki yapabilecek 6gretim yaklagimlari 6nermeyi amaglamaktadir. Buna gore arastirmanin hipotezi su sekilde
olusturulmustur; “Resim is egitimi &grencilerin yaratict diistinme ve elestirel diigiinme becerileri arasinda, BT kuramsal
temelinde, olumlu yonde anlamli bir iliski vardir”. Bu arastirma, tarama yonteminde betimleyici iliskisel arastirma modelinde
yapilmstir. Bu arastirmada Torrance Yaratici Diisiinme Testi ve California Elestirel Diisiinme Egilim 6lgegi kullanilmistir.
Arastirma sonucunda, 6grencilerin yaratict diisiinme ve elestirel diisiinme becerileri arasinda olumlu yonde anlamli bir iligki
bulunmustur. Arastirmadan elde edilen bu sonug degerlendirilerek, bilissel becerileri gelistirebilecek 6gretim yaklagimlari
Onerilmistir.

Anahtar kelimeler: Bloom Taksonomisi, elestirel diisiinme, yaratict diigiinme, resim is egitimi

Abstract

In Bloom Taxonomy (BT), creative and critical thinking are placed hierarchically each other as prerequisites in learning
process. In this point, it is important to investigate students' metacognition skills to support their learning. However, creative
thinking can be observed more in art than other fields. Therefore, relationship between the cognition skills of students in the
visual arts education can be seen clearly. In literature, it is observed that BT needs to be also investigated in different
educational disciplines such as the visual arts education. The purpose of this study is to propose a learning approach that can
contribute to learning processes of students by investigating relationship between their critical and creative thinking skills in
the theoretical basis of BT. The hypothesis as follows: “There is a significant positive relationship between creative thinking
and critical thinking skills of visual arts students in the theoretical basis of BT”. This study was carried out in the descriptive
relational research. In this research, Torrance Creative Thinking Test and California Critical Thinking Dispositions Inventory
were used. According to the findings, it was found a significant positive relationship between students' creative thinking and
critical thinking skills. By discussing of this result, learning approaches was proposed.

Keywords: Bloom Taxonomy, critical thinking, creative thinking, visual arts education

GIRIS

Egitim bir disiplin olarak, yarmin bireylerini olusturan 6grencileri toplumun ortak yarari igin iyi bir
donanimla hazirlamay1 hedefleyen, bilimi temel alan bir yaklasimdir. Bundan dolay1 egitim, toplumsal
gelecegimizi sekillendiren 6nemli bir alandir. Bu baglamda &grencilerin diisiinme becerilerinin
incelenmesi, toplumun ortak yararina olumlu katki yapacagi i¢in énemlidir. Bu diisiinme becerilerinin
basinda, Bloom Taksonomisi’ne (BT) gore, yaratici diisiinme Ve elestirel diisiinme gelmektedir.
Yaratict distinme, Yar Yildinm’m (2015) vurguladigi gibi, toplumlarin gelisiminde 6nemli rol
oynamaktadir. Elestirel diisiinme ise, fikir ve degerlendirmeleri iceren, dgrencilerin dgrenmelerini
destekleyen (Chang, Li, Chen ve Chiu, 2015) 6nemli bir diisiinme bi¢imidir. Bu baglamda,
Ogrencilerin bu tiir diistinme becerilerinin gelistirilmesi 6grenme siirecine de olumlu etkisi olacagi i¢in
gereklidir. Ogrencilerin diisiinme becerilerinin gelistirilmesinde hi¢ kuskusuz bu zihinsel (bilissel)
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beceriler hakkinda yeterli bilgiye sahip olmamizin 6nemli rolii olacaktir. Eger yaratici diisiinme ve
elestirel diisiinme gibi 6nemli biligsel becerileri ve aralarindaki iligkileri agiklayabilirsek, elde edilen
bilgi ¢ercevesinde yeni 0gretim yaklasimlar1 onerip, dgrencilerin biligsel gelisimi i¢in yeni firsatlar
sunabiliriz.

Bloom Taksonomisi (BT) yaratici diisiinme ve elestirel diisiinme gibi bilissel unsurlart tanimlayip,
siniflandirarak aciklamistir. Merriam Webster sozliiglinde Taksonomi sézciigiinii bilimsel siniflamanin
(sistematigin) genel ilkeler c¢ercevesinde incelenmesi olarak agiklanmaktadir (taxonomy, t.y.). BT
bireyin zihni siiregte biligsel unsurlarini hiyerarsik bir diizende agiklayan bir sistematik olarak, bilissel
alanda diisiinme becerilerini, birbirinin 6n kosulluluk ilkesine goére diizenler. Taksonominin bu
baglamda egitimdeki yansimasi; istendik davranislarin kolaydan zora ya da somuttan soyuta birbirinin
6n kosulu biciminde asamali siralanis1 (S6nmez, 2010) olarak degerlendirilebilir. Benjamin Bloom
kendi adimi tasiyan bu taksonomide egitim ile ilgili stirece dahil unsurlar1 asamali olarak listelemis,
ogrenme hedeflerini biligsel, duyussal ve duyusal olmak iizere ti¢ alana ayirmustir (Bloom’s taxonomy,
t.y.). BT de bilginin Bilissel boyutu hatirlama, anlama, uygulama, analiz, degerlendirme ve yaratma
bi¢iminde diizenlenerek smiflandirilmistir (Yurdabakan, 2012). Bilissel alan, siire¢ olarak zihinsel
etkinliklerin baskin oldugu davramislarin kodlandigi alandir (S6nmez, 2010). BT ’ye gore, biligsel
stirecte bilginin islenmesinin ilk basamagi (1) hatirlalma]dir. Bunu (2) anla[ma] basamagi izler. Bu
basamakta bilgiler anlamlandirilip doniistiirtliir. (3) uygula[ma] basamagi ise islem gerektirir. Bundan
sonraki basamak (4) analiz et[me]’dir. Bilgiyi olusturan pargalarin farkina varip ayirabilme yetenegini
ifade eder. Diger bir basamak olan (5) degerlendir[me] ise, bilgiyi elestirme becerisini kapsar. (6)
yarat[ma] ise son basamaktir ve Yeni bir {irlin ya da fikir iiretimini igerir (Anderson, vd. 2001, Akt.;
Beyreli ve Sonmez, 2019).

BT’de bilissel alani olusturan unsurlarin ¢ogu hali hazirda geleneksel egitimin ana odagindadir ve
siklikla miifredatta 6grenme hedeflerini, degerlendirmelerini ve faaliyetlerini yapilandirmak igin
kullanilmaktadir (Bloom’s taxonomy, ty.). BT de elestirel diisinme ve yaratict diisiinme biligsel
basamakta, hatirlama, anlama ve uygulama basamaklarinin iizerinde yer almaktadir (Importance of
high..., ty.; Higher and lower..., 2020). Arastirmacilar, bu biligsel becerileri alt basamaktan {ist
basamaga; basitten karmasiga dogru, ardisik olarak siralamaktadir (Yurdabakan, 2012). Bilissel
unsurlarin bu 6n kosulluluk ilkesi dikkate alindiginda, belki, elestirel diisinme Ve yaratici diigiinmenin
birbirinden farkli olmadigin1 (Burke ve Williams, 2008), baglantili oldugunu sdyleyebiliriz.

flgili alan yazinda yaratic1 diisiinme 6zgiin fikirler {iretme yetenegi olarak kabul edilmektedir (Duff,
Kurczek, Rubin, Cohen ve Tranel, 2013). Elestirel diisiinme ise mantikli karar verme, bilgi edinme ve
fikirleri degerlendirme iizerine odaklanan bir diisiinme bi¢imi olarak degerlendirilmektedir (Demirel,
2012; O’Hare ve McGuinness, 2004). Paul Ennis'e (1996) gore elestirel diistinme; neye inanilmasi ve
ne yapilacagi konusunda mantikli kararlar vermeyi gerektiren bir bilissel siirectir. Elestirel diisiinme;
farkina varma, bir durum karsisinda karar verme, geriye doniik degerlendirmeler yapma, acik,
anlagilir, mantik ve tutarlilik gerektiren bir disiinmedir (Isik, 2015). Arastirmacilar, BT de gegctigi
bigimiyle, yaratici diistinmeyi; bir biitiinii olusturan pargalar1 “yeni bir {irlin” olusturma adina bir araya
getirme olarak tanimlarken, elestirel diisiinmeyi de herhangi bir sey hakkinda “yargida bulunabilme”
olarak agiklamaktadir (Beyreli ve Sonmez, 2019). Piawa (2010) da benzer bigimde Varatici
diistinmeyi, yeni fikirler {iretmede etkin goriirken, elestirel diisiinmeyi de fikirleri mantikli bi¢imde
degerlendirme olarak ifade eder. Bu durum, Ari’nin (2013; Akt: Beyreli ve Sonmez, 2019) da belirttigi
gibi, BT de bilissel diisiinme basamaklarin hiyerarsik bir diizen i¢inde, her basamagin kendinden
sonraki basamagin bir 6n kosulu olarak degerlendirilmesi bi¢iminde kendini gOsterir. Buna gore,
BT’de ardisik olarak en iist basamakta yer alan yaratict diisiinme ve bir 6nceki basamakta bulunan
elestirel diisinme arasinda, bu 6n kosula bagli olarak, bir etkilesimin olmasi beklenmelidir. Diger
yandan, BT nin 6nemli biligssel basamaklarini olusturan bu diisiinme becerilerini konu alan ilgili alan
yazinda yeterince caligmaya, ne yazik ki, rastlanilmamaktadir (Beyreli ve Sonmez, 2019). Oysa
elestirel diigiinme ve yaratici diisiinme gibi st bilis becerilerin, BT gz 6niinde bulundurularak,
aralarindaki etkilesimin iligki diizeyinde incelenmesi, 6grencilerin diisiinme gelisimleri ve 6grenmeleri
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tizerine yeni 6gretim yaklasimlart 6nerme agisindan 6nemlidir. Buna gore, egitim alaninda BT nin
kuramsal temelinin, 6grencilerin iist bilis becerileri agisinda iligski diizeyinde incelemek, 6grenme
slirecini olumlu yonde desteklemek ve biligsel becerileri gelistirecek 6gretim yontemleri onermek igin
gerekli oldugu sdylenebilir.

Resim Is Egitimi

Resim Is Egitimi “plastik sanatlar alaninda verilen egitim” olarak kurall1 (formal) egitimde karsiligin
bulur (Kirisoglu, 2002). Plastik sanatlar, sekil verilebilen plastik nitelige sahip olan resim, kil, algi,
heykel, boya, ¢izim vb. sanat dallarinin tiimiine verilen genel bir adlandirmadir (Plastik sanatlar, t.y.).
Resim yapma etkinligi, bireyin kendisini serbestge ifade etme araci olarak, malzeme ve uygulama
acsindan Kolay ulasilir oldugu ileri stiriilebilir. Ayrica resim yapma etkinligi, baslangigta ¢ok belirgin
kurallara bagli olmadigi i¢in ¢ocuktan yetiskine herkese ag¢ik bir etkinliktir. Bundan dolay1 resim
yapma, bireye Ozgiir bir alan saglayarak yaraticiligini sergileyebilecegi bir firsat sunar. Resim
etkinliginin yiiksekogretim diizeyinde egitim boyutunu temsil eden Resim is egitiminde Ogrenci,
plastik nitelige sahip malzemeleri kullanarak, gozlem ya da imgeleme dayali iki ve ti¢ boyutlu 6zgiin
caligmalar yapar. Bu egitimde 6grenci uygulamaya dayali atlye ¢aligmalarinin yaninda sanat igeren
teori ve teknik bilgi edinir. Ayrica, egitim bilimi agirlikli teori bilgiler de kazanir. Boylece, 6grenci
egitim siireci boyunca edindigi bu bilgileri biitiinsel bir anlayisla uygulamada deneyerek, teknik
becerilerini ve buna bagl olarak imgelem diisiincesini de gelistirme firsat bulur. Imgelem diisiinme,
yaratict diistinmeyi gelistiren 6nemli bir biligsel 6zelliktir. Bundan o&tiirli, arastirmacilarin (Allen,
2010; Aral, 1999; Kirisoglu, 2002; Newton ve Beverton, 2012) belirttigi gibi, yaratici diigiinme
genellikle sanat alaninda diger alanlara gére daha ¢ok iliskilendirilen bir diisiinme bi¢imi olarak, daha
cok one ¢ikmaktadir. Buna gore, resim is egitimi, hem sanat hem de egitim boyutunu kapsadig1 i¢in
yaratici diisiinme becerisinin bu alanda 6grenimlerine devam eden 6grencilerde daha yaygin bigimde
goriilmesinin miimkiin oldugu soylenebilir.

Bloom Taksonomisi (BT ) ve Resim Is Egitimi

Sonmez (2010) BT’deki bilissel, duyussal ve duyusal alanlarin birbirinden kopuk olmadigini
belirtmektedir. Yar Yildirnm (2015) da yaraticiligin sanatla daha ¢ok iligkilendirmesine karsin, bu
becerinin sanatta oldugu gibi, egitim boyutunda diger disiplinlerdeki 6neminin de altin1 ¢izmektedir.
Bununla birlikte, resim is egitimi alaninda 6grenim goren 6grencilerin {ist bilis diisiinme becerileri
arasindaki iliskinin, BT’de yaratici diistinmenin elestirel diistinme becerisinin bir 6n kosulu olarak
degerlendirildigi dikkate alinirsa, daha belirgin bi¢cimde goriilmesi beklenebilir. Resim is egitimi
Ogrencileri agisindan bu diisiinme bigimleri lizerine yapilacak gézlemin, BT deki kavramsal dayanagin
aciklanmasinda bize daha net bulgular verebilir. Ancak, ilgili alan yazina baktigimizda, yiiksekogretim
diizeyinde resim is egitiminde 6grenim géren Ggrencilerin Bloom Taksonomisinde yer alan biligsel
diisiinme basamaklarin incelenmesi agisindan yaratici diisiinme ve elestirel diisiinme becerileri
arasindaki iligkiyi inceleyen bir ¢alismaya rastlanilmamaktadir. Bu durum, ilgili alan yazinda énemli
bir bosluga isaret etmektedir. Bununla birlikte, alan yazinda, ¢ok az da olsa, bazi1 arastirma bulgulari
s6z konusudur. Ersozlii ve Kazu (2011) yansitict diistinmeyi gelistiren etkinliklerin ilkogretim besinci
sinif ¢grencilerinin Sosyal Bilgiler dersindeki akademik basarilarina etkisini incelemis, etkinliklerin
Bloom Taksonomisinde bilginin bilissel boyutunu olusturan kavrama, uygulama ve analiz diizeyine
olumlu etkisini ortaya koymustur. Gok ve Erdogan (2011) ise, yiiksekdgretim diizeyinde sinif
Ogretmenligi boliimii 1. Smifa devam eden toplam 103 Ggrencinin yaratict diisiinme ve elestirel
diisiinme becerileri arasindaki iligkiyi arastirmis, iki diisiinme bigimi arasinda orta diizeyde, pozitif
yonde anlamli bir iligki bulmustur.

Beyreli ve Sonmez (2019) egitim-6gretim siirecinde en ¢ok bagvurulan kaynaklardan olan Bloom
Taksonomisinin egitimdeki islevini tanimak ve farkli yonlerden nasil kullanilabileceginin yollarini
aramak i¢in BT’nin farkli agilardan incelenip, arastirilmasina ihtiya¢ oldugunun altin1 ¢izmektedir. Bu
goriis ve arastirma sonuglarindan yola ¢ikarak, BT nin yiiksekdgretim resim is egitimi 0grencilerin
yaratici diigiinme ve elestirel diisiinme becerileri arasindaki iligki agisindan ele alinarak incelenmesi,
ilgili alan yazinda 6nemli bir boslugu dolduracagi sdylenebilir. Bu baglamda yapilacak bir arastirma,
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sonuglari bakimindan, odakta resim is egitimi Ogrencileri, genelde tiim Ggrencilerin hem bilissel
gelisimlerine hem de 6grenimlerine kaki saglayarak, yeni 6gretim yaklasim onerilerinin getirilmesine
bilim temelli bir zemin hazirlayabilir.

Calismanin Amaci

Bu calisma, Bloom Taksonomisi biligsel boyutunda birbirinin 6n kosulu olarak yer alan, elestirel
diisinme ve yaratici diisiinme becerileri arasindaki iliskinin, ilgili taksonomi dikkate alinarak, resim is
egitimi 6grenci Ornekleminde incelenmesini amaglamaktadir. Bu amagla, BT kapsaminda, resim is
ogrencilerin yaratict diisiinme beceri gelisimine katki yapabilecek bir 6gretim yaklagimi Onerisi
getirilmeye calisilacaktir.

Hipotez: Yiksekogretim diizeyinde resim is egitimi Ogrencilerin yaratici diisinme ve elestirel
diistinme biligsel becerileri arasinda, Bloom Taksonominde ilgili st bilis becerilerin birbirinin 6n
kosulu olmasina dayali olarak, olumlu yonde anlaml bir iliski vardir.

YONTEM

Arastirmanin Modeli

Bu ¢alisma, betimleyici tarama biciminde iliskisel arastirma yonteminde yapilnustir. fliskisel aragtirma
yontemi degiskenler arasindaki iliskileri belirlemek ve olasi sonuglari agiklamada yararlanilan bir
arastirma yontemidir (Tekbiyik, 2014). Tarama arastirmasi nicel verilerin istatistiksel analizine dayali
olarak yapilan bir arastirma yontemidir (Ozdemir, 2014). Bu ¢ahismada kullanilan nicel veriler,
yazarin daha onceki ¢aligmalarinda (2015; 2016) ortaya ¢ikan verilerin farkli bolimlerinin yeni bir
yaklagimla ele alinip degerlendirilmesiyle birlikte istatistik analizini icermektedir.

Evren-Orneklem

Bu aragtirma sonuglarmin genellemek istedigi evren yiiksekdgretim diizeyinde resim is egitimi
ogrencileridir. Orneklem ise bu evrenden oransiz kiime drnekleme yoluyla segilmis (Karasar, 2002) I,
IT ve II1. Sinifa devam eden toplam 116 6grencidir (Yas ort.: 21).

Veri Toplama Araglari

Bu arastirmada iki 6lgek kullanilmustir. Bunlardan biri Torrance Yaratici Diisiinme Testi (TYDT),
digeri ise California Elestirel Diisinme Egilim Olcegi (California Critical Thinking Disposition
Inventory; CCTDI). TYDT sekilsel testi bireylerin yaratici diisiinme potansiyellerini 6lgmek igin
gelistirilmigtir. TYDT diinyada 35’den fazla dile g¢evrilmis, genis bir kullanim alanina sahiptir
(Lemon, 2011). CCTDI ise, bireyin elestirel diisinme temelli egilimleri 6lgmek igin, American
Philosophical Association (APA) liderliginde gelistirilen bir 6lgektir (Facione, Facione & Giancarlo,
1998; Isik, 2015).

BULGULAR VE TARTISMA
Bu ¢alismada, yiiksekogretim diizeyinde, 116 resim is egitimi Ogrencisinin elestirel diisiinme ve
yaratici diisinme becerileri arasindaki iliskiye dayali bulgular, Pearson’s Correlation istatistik

teknigiyle incelenmis, sonuglar Tablo 1’de sunulmustur.

Tablo 1. Yiiksekogretim resim is egitimi 6grencilerin elestirel diisiinme ile yaratici diigiinme becerileri
arasindaki iligkiye dayali bulgularin istatistik analiz sonuglari

Korelasyon Diizeyi

Olgekler N p
Korelasyon (r) Diigiik Orta Yiiksek
TYDT
116 .20 .035" .00/.30 .30/.70 .70/1.00
CCTDI

r=00/30 “p<.05
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Tablo 1’deki verileri inceledigimizde iki degisken arasinda dogrusal, olumlu yonde (r = .20) anlamli
(p< .05) bir iligki oldugu goriilmektedir. Bununla birlikte hali hazirda iki degisken arasindaki bu iligki
diizeyinin disiik oldugu (r < .30) gozlemlenmektedir. Diger bir deyisle, O6grencilerinin elestirel
diisiinme ile yaratic1 diisiinme becerileri arasinda dogrusal yonde anlamli ancak, diisiikk diizeyde bir
iliski oldugu sdylenebilir.

Calismadan elde edilen bu bulgu, Gok ve Erdogan’m (2011) yaptig1 ¢alisma sonuglarini destekler
bigimde oldugu soylenebilir. Gok ve Erdogan, sinif dgretmenligi 1. Smifa devam eden toplam 103
Ogrencinin yaratict diisinme ve elestirel diisinme becerileri arasinda orta diizeyde, pozitif yonde
anlamlt bir iligki oldugunu bulmustur. Bu bulgu ayrica, BT acisindan, Ersozli ve Kazu’nun (2011)
calisma sonuglartyla da tutarhidir. Ersozli ve Kazu, yansitict diisiinmenin Bloom Taksonomisinde
bilginin bilissel boyutundan kavrama, uygulama ve analiz diizeyine olumlu etkilesim 6ngoriisiinden
yola ¢ikarak, ilkokul &grencilerin yansitici diisiinme becerilerinin iist diizey diisiinme becerilerini
tetikledigi sonucuna ulagmigtir. Buna gore, mevcut ¢alisma bulgusu, BT’nin biligsel diisiinme
basamaklarinda bulunan diisiinme becerilerini birbirinin 6n kosulu olarak degerlendiren kuramsal
temelini (S6nmez, 2010) destekledigini sdyleyebiliriz.

Diger taraftan, mevcut ¢alisma bulgusunda, resim is egitimi 6grencilerin yaratici diisiinme ve elestirel
diisiinme becerileri arasindaki iliski diizeyinin diisiik bulunmasinin, iizerinde durulmasi gereken,
kayda deger bir bulgu oldugu sdylenebilir. Resim is egitimi 6grencilerin elestirel diisiinme ve yaratici
diisiinme Dbiligsel becerilerinde gozlemlenen iliski diizeyinin diisik oOlmasi, BT’nin kuramsal
gergevesinde ele aldigimizda, resim is 6grencilerin elestirel diisiinme becerilerinin desteklenmesinin
gerekliligini ortaya koymaktadir. Bu sonuca dayanarak, dgrencilerin biligsel boyutta yaratici diistinme
becerilerinin desteklenmesine yonelik yaklasimlarin gelistirilmesi miimkiin olabilir.

BT’de biligsel alanin en iist basamaginda bulunan yaratict diisiinme becerisinin, elestirel diistinmenin
bir 6n kosulu olarak, ardisik durumda yer aldigi dikkate alinirsa, arastirmada elde edilen bu bulgu,
Ogrencinin yaratict diisiinme becerisinin gelistirilmesinde elestirel diisiinmenin motive edilmesinin
O6nemini ortaya koymaktadir. Nosich’in (1994) belirttigi gibi, elestirel diistinme st diizey biligsel
diisiinme becerilerinin 6tesinde daha fazla biligsel islem gerektiren bir diisiinme bigimidir. Buna gore,
resim is egitimi 6grencilerinin elestirel diisiinme becerisini ortaya ¢ikarmada zemin hazirlayan, “sanat
elestirisi” gibi derslerin say1 ve ders saatlerinin artirilmasinda yarar olabilir. Yani sira, atdlye
derslerinde o6gretmenin &grencilere sanatsal calismalari hakkinda nesnel bigimde daha elestirel
bakmalarin1 saglayacak bir 6grenme ortamini saglamasi da onemlidir. Bu yolla, 6grenciler elestirel
diistinmeye yonlendirilebilir ve boylesi bir 6grenme iklimin 6grencilerin elestirel diisiinme becerilerine
olumlu etkileri olabilir.

Elestiri so6zctigii kok olarak; degerlendirme, yargilama ve ayirt etme (Isik, 2015) anlamindadir. Buna
gore, hem 6gretmenin ders ddevlerini degerlendirmesi hem de 6grencinin yaptigi sanatsal ¢alismalari,
Ozglinlik adma, digerlerinden nesnel bicimde ayirt etmesini 6grenmenin yolunun elestirel
diisiinmeden gectigini sdyleyebiliriz. Ogrencinin elestirel diisiinme bicimiyle sanatsal caligmalara
yaklagmasi, bu baglamda, sanat eserinde 6zgiinliigli aramada ¢ok 6nemlidir. Boyle bir yaklasimda
baslangi¢ olarak ilk kosul; elestiriden ¢ekinmemek, elestiriye agik olmaktir. Bu tiir bir 6grenme iklimi
olusturulabilirse, BT kavramsal ¢ercevesine dayanarak, 0grencilerin elestirel diisiinme becerilerinin
gelisiminin, yaratict diisiinme becerilerini de tetikleyerek, olumlu yonde etkilesim igine girip,
geligtirmesini bekleyebiliriz.

SONUC VE ONERILER
Bloom Taksonomisinde diisiinme basamaklar1 ardisik bigimde birbirinin 6n kosulu olarak bulunurlar
(Ar1, 2013; Akt: Beyreli ve Sonmez, 2019). Bu ¢alisma sonunda, resim is egitimi dgrencilerin elestirel

diistinme ile yaratict diisiinme becerileri arasinda anlamli, dogrusal bir iligki bulunmasi, Bloom
Taksonomisinin kuramsal dayanaginin alanda somut karsiligini gostermesi bakimindan kayda
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degerdir. Mevcut sonug¢ bu baglamda, ilgili alan yazinda, Bloom taksonomisi agisindan &grencilerin
diistinme beceri etkilesimlerini inceleyen deneysel ¢alisma sonuglariyla da (Ersézlii ve Kazu, 2011)
tutarhdir. Ilgili calismada Ersdzlii ve Kazu, Bloom taksonomisinde yer alan iist bilissel diisiinme
becerilerinin birbirini olumlu yonde etkiledigini bulmustur. Sonug olarak, 6grencilerin BT nin st
diizey biligsel diistinsel unsurlarindan olan elestirel diisiinme ve yaratici diisiinme becerilerini iligkisel
baglamda incelemenin, &grencilerin biligsel diisinme gelisimleri agisindan 6nemli bulgular ortaya
koydugunu soyleyebiliriz. Ozellikle, resim is egitimi &grencilerin hem bilissel hem de sanatsal
gelisimleri agisindan hayati olan yaratict diisiinmenin gelistirilmesi adina bu ¢alismadan elde edilen
sonu¢ Onemlidir ve ilgili alan yazina katki yapmistir. Bu ¢alisma sonuglarina dayanarak, resim is
egitimi 6grencilerin bilissel ve sanatsal gelisimine yonelik, yukaridaki satirlarda deginilen 6nerilere ek
olarak, yeni 6gretim yaklagimlari getirilebilir. Buna gore, BT kuramsal temelinin ilk kez resim is
egitim disiplininde incelenmesi sonucunda elde edilen bulgu ve ilgili alan yazin dogrultusunda su
onerilerde bulunulabilir:

Isik (2015) 6grencilerin bir sorun karsisinda elestirel diistinme becerilerini gelistirebildiklerinin altini
cizmektedir. Ozdemir de (2005, Akt.: Isik, 2015) elestirel diisiinebilen bireylerin ayn1 zamanda etkili
birer problem ¢oziicii olduklarina dikkat ¢ekmektedir. Buna gore, ¢alisma sonuglarinin da ortaya
koydugu gibi, resim is egitimi derslerinde konu bir problem etrafinda verilerek, 6grencilerin elestirel
diistinmelerinin motive edilmesi onerilebilir. BT nin kuramsal ¢ergevesinde, Ogrencilerin elestirel
diistinme becerilerinin gelisimi onlarin yaratici diistinmelerini de olumlu yénde etkileme beklentisiyle,
atolye ders ortaminda elestirel bakisa Oncelik verilebilir. Boyle bir 6grenme ortaminda 6grencilerin
sanatsal c¢aligmalarina daha nesnel bakmalari saglanarak, biligsel alanda yaraticilik beceri
gelisimlerinin desteklenmesi miimkiin olabilir.

Ayrica, ¢alismanin ulastigi sonuglar agisindan, ilgili alanda ileride yapilacak ¢alismalar i¢in;

-BT’nin diger biligsel unsurlar arasindaki iliski diizeylerinin incelenmesi 6nerilebilir.

-BT’nin diger biligsel unsurlar1 arasindaki iliski diizeyini motive eden Ogretim yaklasimlarinin
uygulandig1 deneysel calismalarin yapilmasi onerilebilir.

-BT kuramsal cercevesi dikkate alinarak, resim is egitiminden farkli disiplinlerdeki 6grencileri
kapsayan karsilastirma diizeyinde yapilacak ¢alismalar ile siirecin incelenmesi 6nerilebilir.
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Extended Abstract

Education is based on science as a comprehensive field. Psychologist Benjamin Bloom has divided
learning objectives in this field into three areas: cognitive, affective and sensory. In the Bloom
Taxonomy (BT), creative thinking and critical thinking are metacognitive skills and they
hierarchically are successive in the learning process. Investigating the theoretical basis of BT in the
education field is important for supporting the learning process of students. Investigating the
relationship between students' metacognitive skills is necessary to reveal their cognitive development.
Thus, it may be possible to explain the learning process. In the BT, critical thinking such as creative
thinking is coming at the top stage of the individual's cognitive process. At this point, it is predictable
according to BT to have a relationship between students' critical thinking and creative thinking skills.
On the other hand, colleagues state that creative thinking is observed more in the art than other fields.
Visual Arts Education finds its equivalent in the education as “education in the field of plastic arts”. At
the higher education level, the visual arts student makes two and three dimensional studies based on
observation or imagination using plastic materials. In an artwork production, undoubtedly, imagination
thinking is an important cognitive trait that enhances creative thinking of her/him. Therefore, the
artwork production provides an opportunity for student to show her/his imagination and creativity by
providing in a free climate regarding the learning. Accordingly, hence, it can be said that creative
thinking skill is seen more common in visual arts education students. However, in literature, there is
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no study results investigating the relationship between creative and critical thinking skills of students
in visual arts education in terms of investigating based on the BT. Whereas, as the researchers
emphasize, there is a need many studies in different educational disciplines to recognize the function
of BT, which is one of the most frequently used sources in the educational process. Accordingly, it can
be said that investigating the relationship between creative thinking and critical thinking skills of
visual arts education students in higher education, as based on the BT, will fill an important gap in the
related literature. By this way, it may be possible to suggest new learning approaches for visual arts
education students, which will support both their cognitive development and learning process. The
purpose of this study is to determine the type of relationship between critical and creative thinking of
students in the visual arts education and to suggest learning approaches to support their cognitive
development. For this purpose, the research hypothesis is arranged as follows: Considering the
theoretical basis of BT, there is a positive relationship between students' critical thinking and creative
thinking skills. Ithough, it is seen a few studies in the literature on this subject, G6k and Erdogan
(2011) investigated the relationships between creative and critical thinking skills of students at the
level of higher education. In addition, Ersozlii and Kazu (2011) investigated the interactions between
different thinking skills of students at the level of primary education based on the cognitive dimension
of BT. Regarding the results of these studies, it has been reported that there was a significant
relationship and effects between these skills. Accordingly, it is seen that it is important to carry out of
new research in the framework of BT conceptual including different education disciplines such as
visual arts education. The purpose of this study is to suggest a learning approaches that can contribute
to the cognitive development and learning processes of students by investigating the relationship
between critical and creative thinking skills in the visual arts education as based on the theoretical
basis of BT. Accordingly, it can be expected based on the study findings, a learning approach can be
proposed to support the cognitive development of visual arts students in the BT’s theoretical
framework. This study was conducted in relational research method in order to determine the
relationships between two variables. The quantitative data used in this study was evaluated by
considering the separate sections of the data that emerged in the author's previous studies with a
different approach. The sample of this study was visual arts students (N= 116) at the higher education
level. In this study, Torrance Creative Thinking Test (TTCT) and California Critical Thinking
Disposition Inventory (California Critical Thinking Disposition Inventory; CCTDI) were used. In this
study, it was found that there was positive (r = .20) and a significant relationship (p <.05) between
students' critical thinking and creative thinking skills according to Pearson's Correlation technical
analysis. The present result is consistent with the BT 's theoretical framework in which critical
thinking and creative thinking skills are considered hierarchically ordered cognitive steps as a
prerequisite for each other. In addition, present result also supports the results of study by Gok and
Erdogan (2011). However, if we consider the low level of relationship in the present finding is
noteworthy, we can accept that there is need of supporting students' critical thinking skills in learning
process. Consequently, in this study, it was found that there was a significant relationship between
students' creative thinking and critical thinking skills. This study is meaningful in terms of showing
the consistent of the theoretical basis of BT in the education field. In addition, the findings obtained
from this study is also important in that they are consistent with very few study results (Ersozlii &
Kazu, 2011) in the related literature. Accordingly, it can be said that the theoretical basis of BT by this
study’ result has made a meaningful contribution to the literature in terms of investigating cognitive
skills of visual arts education students as in a different discipline apart from other studies in the
literature. Based on the present result, a learning approach proposal may be brought to visual arts
teachers in terms of motivating their students to make artwork with a critical perspective in the studio.
In the BT’s theoretical framework, it can be argued that such a learning approach can positively affect
students' creative thinking skills.
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Oz

Bu arastirmanin amaci, [lkdgretim matematik ogretmenligi lisans &grencilerinin analiz-1 dersinde matematiksel dil
kullanimlarini incelemektir. Bu aragtirmada, ilkogretim matematik 6gretmenligi lisans 6grencilerinin analiz 6 grenme alaninda
matematiksel dili anlayabilme ve kullanabilme becerileri incelenmis ve matematik basarilari ile cinsiyetleri arasindaki iligki
tizerinde durulmustur. Ardindan matematiksel dil kullanima iligkin gorisleri degerlendirilerek matematiksel dil kullanabilme
becerileri, cinsiyetleri ve matematik basarilar1 arasindaki iliski incelenmistir. Aragtirmada genel tarama modeli kabul
edilmistir. Arastirmanin Srneklemini, 2014-2015 egitim-6gretim yilinda Buca Egitim Fakiiltesi Ilkégretim Matematik
Ogretmenligi lisans 6grenimi goren 2. Smif lisans dgrencileri olusturmustur. Arastirmada iki tane veri toplama araci
kullanilmigtir. Bunlardan bir tanesi 0grencilerin analiz 6grenme alaninda matematiksel dil kullanim becerilerini belirlemeyi
amaglayan 5 agik uglu, 20 test sorusundan olusan bir basari testidir. Ikinci veri toplama araci ise 6grencilerin matematiksel
dile iligkin goriislerini belirlemeyi amaglayan Bali-Calikoglu (2002)’nun gelistirdigi “matematik 6gretiminde dil dlgegi”nden
yararlanilarak Akarsu tarafindan gelistirilen matematiksel dil 6lgegi kullanilmigtir. Veri toplama araglart 2014-2015 egitim
O0gretim yilinda uygulanmustir. Verilerin analizinde SPSS 15.0 bilgisayar paket programi kullanilmistir. Aragtirmanin
sonucunda; grencilerin analiz 6grenme alaninda onemli eksiklikleri oldugu sonucuna varilmugtir. Ogrencilerin analiz
O0grenme alaninda matematiksel dil kullanim becerilerinin yeterli diizeyde olmadig1 ve analiz 6grenme alaninda bazi kavram
yamlgisina sahip olduklar1 goriilmiistiir. Ogrencilerin matematiksel dil kullamimlari ile akademik basarilar arasinda diisiik
diizeyde, anlamsiz bir iligki oldugu gériilmiistiir. Ogrencilerin matematiksel dili anlayabilme ve kullanabilme diizeylerinin
cinsiyetlerine gore farkhilik gosterdigi ortaya ¢ikmistir. Ogrencilerin matematiksel dili kullanabilme diizeyleri ile
matematiksel dil kullanimma iliskin goriisleri arasinda diisiik diizeyde anlaml bir iliski oldugu tespit edilmistir.Ogrencilerin
akademik bagarisi ile matematiksel dil kullanimina iliskin goriisleri arasinda diisik diizeyde anlamli bir iliski oldugu
bulgusuna ulasiimistir. Katilimeilarin dil kullanimina iliskin tutum diizeyleri cinsiyetlerine gore anlamli farklilik gostermistir
ve farklilasma erkekler yoniinde pozitif oldugu goriilmiistiir.

Anahtar Terimler: Matematiksel dil, analiz, analiz 6gretimi

Abstract

The purpose of this research is to study using main language of primary school mathematics students in the lecture of
Analysis —I .In this research figuring out and using mathematical skills in the field of analysis learning of primary school math
preceptor ship undergraduate students were scrutinized and on the relationship between gender and mathematical
accomplishment were focused on this study. Besides, outlook on the use of mathematical language was interpreted and on the
relationship between mathematical language skills, gender and mathematics accomplishment were in depth scrutinized. In the
research, general screening model was approved. The 2th grade math preceptor ship students who were educated in the Buca
Education Faculty in the academic year of 2014-2015 contained the participants of the study. Two data collection methods
were used in the study. The first one is achievement test making up of 20 questions, 5 of them are open- ended questions,
aiming at determine mathematical language using skills in the field of analysis learning. The second data collection metod,

1 Bu aragtirma birinci yazarin Prof.Dr. Siiha Yilmaz danismanliginda yapilan yiiksek lisans tezinden iiretilmistir.
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likert-type scale of mathematical language, prepared by researcher using the scale developed by Calikoglu Bali (2002), and
developed by Akarsu, aimed to determine view of students’ mathematical language was used. Data collection tools were
implemented in 2014-2015 academic year and SPSS 15.0 package program was used for computer analysis of the data
collected. In consequence of the study, It was concluded that students have substantial lackness in the field of analysis
learning. It was obviously seen that, students falls short of mathematical language using skills and have misconception in the
field of analysis learning. Furthermore, It was obviously seen that there is an insignificant relationship between mathematical
language using and academic success of the students. So, mathematical language and using levels differ from each other in
terms of their genders. It is determined that there is a significant relationship in a low level between using language levels and
views concerning mathematical language using of the students. It in accordance with mentioned, there is a significant
relationship in a low level between academic success and mathematical language using.

Keywords: Mathematical language, analysis, teaching analysis

Giris
Diisiince ile sdzciik arasindaki iligki, yasayan bir siirectir; diisiince sdzciikler aracilifiyla diinyaya gelir
(Tuna, 2006). Vygotsky diisiince ile dil kullanimi arasinda iliskinin Onemini vurgulayarak, dil

kullaniminin sadece 6grencinin kazandigi bilgileri ifade etmesi anlamina gelmedigini, diisiincenin
sekillenmesinde temel oldugunu belirtmektedir (Schiitz, 2002; Akt. Yesildere, 2007).

Matematik aralarinda anlamli iligkiler bulunan, kendine 6zgii sembolleri ve terminolojisi olan evrensel
bir dildir. Matematik; bilgiyi islemeyi (diizenleme, analiz etme, yorumlama ve paylagma), {iretmeyi,
tahminlerde bulunmay1 ve bu dili kullanarak problem ¢6zmeyi icerir (MEB, 2009). Matematiksel dil,
bilimsel diislinceleri kolaylikla ifade edebilme ozelligine sahip matematiksel kavram, islem ve
sembollerin bir arada kullanildigi kurallar biitiiniidiir (Calikoglu Bali, 2003). Matematik biliminin de
kendine has bir dili, ifade sekli, terimleri ve sozciikleri vardir. Matematigin bu sozciiklerin bir kismi
sadece kendi i¢ diinyasinda kalan ve kullanilan ifadeler oldugu gibi bir kismi da sosyal hayatta
kullanilan kelimeler olabilir (Aydin ve Yesilyurt, 2009).

Ogrenciler matematik kavramlarini dil ile sdyleyerek ve yazarak ogrenitler (Basaran, 1998).
Matematik Ogretiminde, Ornegin nokta, dogru parcasi, denklem ve esitsizlik gibi kavramlarin
Ogretmenin ve dgrencinin kafasinda ayni sekilde hayal edildigi veya var oldugu tahmin edilir. Oysa
bunun bazen hi¢ de boéyle olmadigi, bir matematik kavramina farkli 6grencilerin farkli anlamlar
yiikledigi gozlemlenmistir (Orton ve Frobisher, 1996). Otterburn ve Nicholson (1976), 6grencilerin
kendi miifredat kapsamindaki matematik konularin1 ve kavramlarini genelde bildiklerini ancak bu
bilgilerini ifade etmede oldukca zorlandiklarini ve yanlis ifadeler kullandiklarini belirlemislerdir.
Ogrenciler icin her bir yeni matematiksel kavrami ifade etmede hata yapma ihtimallerinin yiiksek
olabilecegi beklenen bir durumdur. Ancak matematigin kavramlari dogru ifade edilmediklerinde yanlis
anlamlara kavram yanilgilarina sebep olabilirler.

Matematik dersi ve yetiskinlerin bu alanda egitimi, matematik biliminin her zaman var olan énemi
sebebiyle giinlimiizde okullarin ve yaygin 6gretim kurumlarinin siirekli daha 6nemli hale gelen bir
gorevi olmustur (King, 1992). Matematik, oriintiilerin ve iligkilerin bir ¢alismasi, bir diisinme yolu,
tanimlanmis terimleri ve sembolleri dikkatlice kullanan bir dildir (Reysi Suydam, Lindquist, & Smith,
1995). Matematik; bilgiyi islemeyi (diizenleme, analiz etme, yorumlama ve paylagsma), iiretmeyi,
tahminlerde bulunmay1 ve bu dili kullanarak problem ¢dzmeyi igerir (Milli Egitim Bakanligi, 2009).
Iletisim, bireyin birtakim semboller kullanarak karsisindakini etkileme siirecidir (Dokmen, 1989).
Iletisim, simgeler aracilign ile bilgilerin, diisiincelerin, duygularin biriktirilip aktarilmasinin ve
aligverisinin, ortak ve degisik zaman ve mekan boyutlarinda gergeklestirilmesi olarak da tanimlanabilir
(Yiiksel ve Zillioglu, 1995). Ergin ve Birol (2000) 6grenmeyi, iletisim iglemleri sonucunda bireyde
meydana gelen kalic1 izli davramis degisikligi oldugunu vurgulamis ve 6grenmenin iyi bir iletisim
iriinii oldugu, yeni Ogrenmelerin yeni bilgi ve beceriler edinme ile olacagindan iletigim
gerceklesmedikce 6grenmenin de gergeklesemeyecegine vurgu yapmuslardir.

Karsilikli iletisim dil araciligiyla gergeklesir. Bu islem i¢in ifadeler veya ciimleler, ciimleler i¢in de
sozciikler kullanilir. Kavramlarin tanimlanmasi da sozciiklerin bir araya gelmesiyle olur (Akman ve
Erden, 2001). Matematik dili matematiksel iletisimde kullanilan bir aragtir. Bu dilin diger dillerden
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farki bilimsel diisiinceleri kolaylikla ifade edebilme 6zelligine sahip olmasidir. Bilimsel ifadede
kelimelerin ve sembollerin tek bir anlami olmasi gerekir ve biitiin kullanicilar bu kelimeler ve
sembollerden ayni anlami ¢ikarmalidirlar (Calikoglu Bali, 2003). Matematiginde kendine 06zgii
kelimeleri, kavramlari ve sembolleri vardir. Giinlik yasamda kullanilan sozciikler oldugu gibi,
matematigin uzmanlik alanina giren sdzciikler de yer almaktadir (Calikoglu Bali, 2002). Ogrenciler
cogunlukla matematiksel anlayislarini giinliik, resmi olmayan dil ile gergeklestirirler. Bu dil, resmi
matematik diline baglanti olacak bir temel olusturur (NCTM, 2000).

Matematik egitim ve Ogretimin en Onemli temel anlarindan biridir. Dil ise iletisim saglamada
kullanilan sosyal hayatin en 6nemli 6gelerinden biridir. Dil yalnizca kelimelerden ibaret degildir.
Kelimelerin bir ciimle veya metinde kullanilmasiyla farkli anlatimlar ve anlamlar olusmasi da s6z
konusudur. Matematik 6gretiminde ve sinif igi iletisimde dilin 6zelliklerinin, yapisinin, kullanim
bicimlerinin irdelenmesi gerekmektedir. Matematigi anlamak ve anlatmak dili iyi bilmek ve
kullanmay1 gerektirir. Ozellikle, dili yeni 6grenme ve gelistirme asamasinda olan ilkdgretim birinci
kademe ogrencileri i¢in matematikte dil kullanim1 ¢ok daha fazla 6nem arz eder. Bu da dersi 6greten
ogretmenlerin dili kullanma konusunda ne kadar donanimli olmalar1 gerektigi sonucunu ortaya ¢ikarir.

Matematik biliminin de kendine has bir dili, ifade sekli, terimleri ve s6zciikleri vardir. Matematigin bu
sozciiklerinin bir kism1 sadece kendi i¢ diinyasinda kalan ve kullanilan ifadeler oldugu gibi bir kismu
da sosyal hayatta kullanilan kelimeler olabilir.

Matematik Ogretmenlerinin dogru ciimle ve dogru sozciik kullanmalari, 6grencilerin bu dersi
anlamalarin1 daha da kolaylastirabilir. Ayni sekilde 6grencilerin de matematikle ilgili yazili ve sozlii
ifadelerinde dili dogru kullanmalari, matematiksel bilgilerini aktarmalar1 anlaminda 6nemlidir.

Ogrenciler, matematik ogretiminde kullanilan dille, ilk kez okulda tanisirlar ve matematiksel
kavramlar1 dil ile sOyleyerek ve yazarak 6grenirler (Basaran, 1998). Bu agidan, matematikte her yeni
kavram ve bilgi, sozciiklerle 6grenilir. Bu sozciikleri kullanirken, beynimizde olusan fikirlerle,
dinleyenlerin beyninde olusan fikirlerin ayn1 oldugunu varsayariz. Ancak, her zaman bu durum bdyle
olmayabilir. Gerek matematikte, gerekse giinliik konusmada farkli bireylerin ayni1 kavramlara farkli
anlamlar yiiklemeleri sik sik goriilebilir (Orton & Frobisher, 1996).

Otterburn ve Nicholson (1976) yaptiklar1 bir arastirmada ogrencilerin pek ¢ok matematiksel terimi
bildiklerini fakat tam kesinlikle ifade edemedikleri ayni zamanda Ogretmenlerinin siklikla
kullandiklar1 birgok matematiksel sozciigii agiklamakta zorlandiklarini  belirlemiglerdir. Bu
arastirmanin sonuglari, 6gretmenlerin ¢ogunun bu problemin farkinda olmadiklarini da ortaya
koymustur.

Ogrencilerin ve 6gretmenlerin matematiksel dili dogru kullanmalar1 olduk¢a dnemlidir. Matematikte
kullanilan kavramlar dogru igerikle kullanilmadig1 zaman farkli anlamlara gelebilir. Bu da 6grenci de
yanlis anlagilmalara, kavram yanilgilarinin olusmasina neden olabilir.

Bu durumu en aza indirgemek i¢in yenilenen programda, dgrencilerin iletigim becerilerinin gelisimine
onem verilmektedir. Bunun i¢in 6grencilere asagidakilerin kazandirilmasi hedeflenmistir:

» Matematigin sembol ve terimlerini etkili ve dogru kullanir.

» Matematigin aralarinda anlaml iliskiler bulunan, kendine 6zgii sembolleri ve terminolojisi olan bir
dil oldugunu fark eder.

» Matematiksel dili matematigin kendi iginde, farkli disiplinlerde ve yasantisinda uygun ve etkili bir
bi¢imde kullanir.

» Matematiksel kavramlari, islemleri ve durumlar1 farkli temsil bigcimlerini kullanarak ifade eder. °
Matematikle ilgili konusmalar1 dinler ve anlar.

* Duygu ve diisiincelerini agiklarken farkli temsil bigimlerinden yararlanir.

* Matematik dilini kullanmada 6z giiven duyar.
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» Matematik dilinin kullanimu ile ilgili olumlu duygu ve diisiincelere sahip olur (MEB, 2009).

Programda matematik belli boliimlere ayrilmistir. Bu bdliimlerden biri de geometridir. Giinliik
hayatimizin bir pargasi olan geometri bilingli ya da bilingsiz her insani ilgilendiren boyutu ile
karsimizdadir. Etraftaki biitiin nesne ve cisimler birer geometrik yapilar olarak karsimiza ¢ikmaktadir.
Matematik 6gretiminin ilkelerinden birinin giinliik yasam iliskisinin kurulmasi oldugu diisiiniiliirse bu
iligkinin belki de en az sorunsuz bir sekilde kurulabilecegi matematik alt alan1 geometri olmalidir
(Oksiiz, 2010).

Matematik olgusunun ilk esin kaynaklari doga ve yasamdir. Geometri yanini doga ile iliskilendirmek
daha kolay ve gereklidir. ilk elestirel geometrik gozlemlerin yapildigi, sezgilerin olustugu, kavram ve
bilgilerin kazanildig1r dénem olan ilkégretimde geometri 6gretiminin énemi sonraki dénemlere oranla
daha biiyiiktiir (Develi ve Orbay, 2003). Geometri ¢ocugun yasadigi, nefes aldigi ve hareket ettigi
uzay1 icermektedir. Cevremiz hakkinda yorum yapma ve ona miidahale etme imkani sundugundan
ayrica matematik, fen ve diger alanlarla ilgili ¢aligmalarimizda ara¢ oldugundan geometri 6nemlidir.
Ayrica, geometrik sekilleri siniflandirilmasi ve 6zelliklerinin anlasilmasi ger¢cek yasam ve matematigin
diger alanlartyla (6lgme, cebir ve rasyonel sayilar) ilgili problemlerin ¢oziimiine katki sunmaktadir
(NCTM, 2000). Bunun i¢in 6grencinin kendisine verilen sekli tanimasi, sekle ait bilgileri sembollerle
ifade edebilmesi ve sembollerle verilen bilgileri dogru okumasi ve yorumlamasi gerekmektedir.

gelenin veya dile getirilenin farkinda miy1z?” Bu soruya verilecek cevap kismen evet kismen hayir
olabilir. Dili kullanmakla dile getirmek arasinda ince bir fark vardir (Davis ve Hersh, 1989). Ornegin
4/3nr3 bir sembolik ifadedir. Edebi ifadesi “dort bolil ii¢ pi r kiip” tiir. Yalin olarak anlami “4/3, pi
sayist ve r’nin kiipiiniin carpimidir”. Matematiksel anlami ise “yarigap1 r olan bir kiirenin hacmidir”.
Bu ifadeye bagka matematiksel anlamlar da yiiklenebilir. “Bir kiirenin hacmi, yaricapinin kiipiiyle
dogru orantilidir”. “Bir kiirenin hacmi ile yaricapinin kiipii arasindaki oran sabit bir sayidir ve bu say1
4/3w’dir. Goriildiigii gibi simgesel bir ifadeye birgok matematiksel anlam yiiklenebilmektedir.
Matematikte bir sembolik ifadenin ona yiiklenen biitiin matematiksel anlamlar1 algilamadan
Ogrencinin O0grenme siireci tam olarak gerceklesmis olamaz. Bununla birlikte, (7/6)R3 sembolik
ifadesini g6z Oniine alalim. Edebi olarak, “zm bolii altinin R’nin kiipiiyle ¢carpimidir”. Matematiksel
anlami ise “capt R olan bir kiirenin hacmidir”. Goriildiigii gibi 4/3nr3 ile (n/6)R3 edebi olarak
birbirinden farkli ifadelerdir. Fakat bu iki sembolik ifade matematiksel olarak ayni anlama
gelmektedir. Her iki sembolik ifade de kiirenin hacmini verir. Bu gibi bagintilara matematikte
“formiil” denir ve genelde ezberlenmeleri gerekmektedir. Bu durumda da kiirenin hacmi igin 4/37r3
yerine (/6)R3 yazildiginda bir¢ok 6grenci bunun farkinda olamayabilir ve iki formiiliin ayni oldugunu
goremeyebilir (Aydin ve Yesilyurt, 2007).

Bu durum matematigin yogun olarak formiillerden olustugu, anlamakta ve ezberlemekte zorlanilan bir
dal olarak goriilmesine neden olmaktadir. Oysaki 6grenci matematiksel dili dogru kullanirsa 6grencide
anlamli 6grenme gerceklesecektir. Bu bilgiler 1s1ginda, ¢alismanin 6rneklemini olusturan ilkogretim
matematik 6gretmenligi 2.sinif lisans 6grencilerinin matematiksel dili kullanimlarinin belirlendigi ve
buna bagl olarak eksikliklerin giderilmesine yonelik bir arastirma yapildigi i¢in elde edilen
sonuglarin; 6gretmenlerin bu kavramlar1 6gretirken hangi yontemi kullanacagma karar vermesinde
ayrica Ogrencilerde olusabilecek kavram yanilgilarini dnceden gorerek buna gdre dnlemler almasini
saglayacagi disiiniilmektedir.Ayrica Analiz dersinde kullanilan bilgiler 15181nda Analiz dersine paralel
derslerde ki alan dili kullanimi kolaylastirilmasi hedeflenmektedir..

Matematik Ogretiminde alan dilinin dogru olarak kullanilmasi ozellikle ilkogretim donemindeki
ogrenciler i¢in ¢ok 6nemlidir. Bunun sebebi 6grencilerin kiiglik yaslarda 6grendikleri bilgileri sonra ki
yillarda zihinlerinde algilamalar1 kolay olmasindandir. Ornegin; 6gretmen,bir kiimeyi tanimlarken
yada sayilar1 Ogretirken kullandigi matematiksel notasyonlar ile bu konularin sézel tanimlar
ortismelidir.Bunun daha anlamli bir ifadesi olarak, Ogretmenin kullandigi alan dilinin giinliik
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yasantida uygulanisini 6grenci matematiksel ifadeyle anlasilir bulmasidir. Sayet bu bilgiler dogru bir
alan diliyle 6gretilirse sonra ki yillarda ¢ocuklarin 6grenimi kolaylasir.

Alan dilinin 6gretimi dgretmenlerin pedagojik deneyimiyle dogrudan iligkilidir. Ogretmen ne kadar
deneyim sahibiyse o kadar alan dilini daha uygun ve hatasiz bir sekilde kullanimi kolaylasir. Etkili bir
alan dilinin kullanilmasi igin gerekli sartlar1 sdyle siraliyabiliriz;

1-Ogretmen kullandig1 alan dilini matematiksel sembollerin yani1 sira sdzel ifade ile belirtebilmelidir.
2-Alan dilinin iyi bir sekilde uygulanabilmesi i¢in 6gretmenin simif seviyesini iyi bilmesi gerekir. 3-
Alan dilinin iyi bir sekilde uygulanabilmesi i¢in 6gretmenin herkesin anlayabilecegi yalin bir ifade
kullanmsi1 gerekir. 4-Alan dilinin nitelik ve nicelik bakimindan uygun ifade edilebilmesi gerekir. 5-
Alan dilinin degisken olmayacak sekilde gecerli ve tutarli bir sekilde kullanilmasi gerekmektedir. 6-
Alan dilini kullanirken 6gretmenin iyi bir pedagojik alan bilgisine sahip olmasi gerekmektedir.

Alan dilini olumsuz etkileyen faktorleri su sekilde belirtebiliriz;

1-Karmagik ve ifade edilmesi zor olan sembolleri 6grenmekte 6grenci zorlaniyorsa, bunlari zorla
benimsetme yoluna gidilmemelidir.

2-Kiigiik yaslarda alan dilinin dogru bir sekilde 6grenilmesi gerekmektedir. Karmagik ve ifade
edilmesi zor olan sembolleri 6grenmekte Ogrenci zorlaniyorsa giinliik yasantidan Orneklerle
anlatilmasi kolaylastirilmaya calisilmalidir.

3-Coklu bilgi 6grenimi 6grencide kavram kargasasi ve yanilgisina neden olmaktadir.

4-Kullanilan alan dilinin yetersiz ve kotii olmasi, 6grencinin zihinsel gelisimini olumsuz etkiler.
5-Alan dilini uygun fiziksel kosullrda 6grencilere gorsel materyaller kullanarak 6gretilmesi 6gretimi
kolaylastirir.

Matematik; Oriintiilerin ve diizenlerin bilimidir. Bir baska deyisle matematik sayi, sekil, uzay,
bliylikliik ve bunlar arasindaki iligkilerin bilimidir. Matematik, ayni zamanda sembol ve sekiller
tizerine kurulmus evrensel bir dildir. Matematik; bilgiyi islemeyi (diizenleme, analiz etme, yorumlama
ve paylagsma), liretmeyi, tahminlerde bulunmay1 ve bu dili kullanarak problem ¢6zmeyi icerir (MEB,
2009).

Ulkemizdeki yeni ilkdgretim matematik 6-8. ve ortadgretim matematik 9-12. simf programlarmin
amaglarindan biri, 6grencilerin matematiksel diisiincelerini mantikli bir sekilde aciklamalar1 ve
paylagmalari igin matematiksel terminoloji ve dili dogru kullanmalar1 olarak belirtilmistir. Bu nedenle
programlarda, Ogrencilerin matematige dayali iletisim becerilerini gelistirmeleri i¢in siniflarda
diisiincelerini akranlariyla rahatca paylasabilecekleri ortamlarin olusturulmasi ve matematik hakkinda
yazilar yazdirilmasi Onerilmektedir. Ciinkii matematik hakkinda konusma ve yazma, 6grencilerin
iletisim becerisini gelistirirken ayni zamanda matematiksel kavramlari daha iyi anlamalarina da
yardimc1 olacaktir. Bu nedenle Ogretmenler, oOgrencilerin diislincelerini ifade edebilecekleri,
tartisabilecekleri ve yazi ile anlatabilecekleri 6grenme ortamlart hazirlamalidirlar (MEB, 2005a; MEB,
2005Db ).

Dogru alan dili kullanimi 6grencilerde olusacak kavram yanilgilarinin giderilmesinde biiylik 6nem
tagimaktadir. Alan dilinin derslerde dogru kullanimi halinde; soyut kavramlarin &grencilerin
zihinlerinde daha kolay olusabilmesi, yeni kavram ve bilgilere 6grencilerin kendilerinin ulasabilmesi
ve farkli disiplinlerde yer alan matematiksel bilgi ve becerilere Ogrencilerin daha kolay uyum
saglayabilmesi miimkiin olacaktir. Bu beceriler de matematik 6greniminin gerceklestirmede var olmasi
gereken bilesenler arasindadir (Yesildere, 2007).

Amac ve Onem

Karsilikli iletisim, dil araciligiyla gerceklesir. Bu islem i¢in ifadeler veya climleler, climleler i¢inde de
sozciikler kullanilir. Kavramlarin tanimlanmasi ise sozciiklerin bir araya gelmesiyle olur (Akman ve
Erden, 2001). Vygotsky diisiince ile dil kullanimi arasinda iliskinin 6nemini vurgulayarak, dil
kullanimimin sadece 6grencinin kazandigi bilgileri ifade etmesi anlamina gelmedigini, diisiincenin

Copyright © International Journal of New Trends in Arts, Sports &Science Education 75


http://www.ijtase.net/

> ~IJTASE " o it et

International Journal of New Trends in Arts, Sports &Science Education — 2020, volume 9, issue2

sekillenmesinde temel oldugunu belirtmektedir (Schiitz, 2002). Alan dili kavramlar arasindaki iliskiyi
giiclendirir, kavramlarin daha dogru sekilde kullanilmasini saglar (Koéroglu, Yavuz ve Ertem, 2003).
Ogrencilerin matematiksel dile alisabilmesi ve dil hatalarin1 en aza indirgeyebilmeleri igin simf igi
aktivitelere katilmalar1 gerekir (Busbridge ve Ozcelik, 1997); 6gretmenlerinin huzurunda matematiksel
bir kavramla ilgili konusmak, tahtada problem ¢ézmek, problemi veya ¢oziimiini ifade etmek ve
matematikle ilgili yorumlarda bulunmak &grencilerin matematiksel dil becerilerine katkida
bulanabilecek birgok uygulamadan bazilaridir. Ulkemizdeki yeni ilkdgretim matematik 6-8. ve
ortabgretim matematik 9-12. simif programlarinin amaclarindan biri, 6grencilerin matematiksel
diisiincelerini mantikli bir sekilde agiklamalar1 ve paylasmalari i¢in matematiksel terminoloji ve dili
dogru kullanmalar1 olarak belirtilmistir. Bu nedenle programlarda, 6grencilerin matematige dayali
iletisim becerilerini gelistirmeleri i¢in siniflarda diisiincelerini akranlariyla rahat¢a paylasabilecekleri
ortamlarin olusturulmasi ve matematik hakkinda yazilar yazdirilmasi 6nerilmektedir. Ciinkii
matematik hakkinda konusma ve yazma, Ogrencilerin iletisim becerisini gelistirirken ayn1 zamanda
matematiksel kavramlar1 daha iyi anlamalarma da yardimei olacaktir. Bu nedenle Ogretmenler,
ogrencilerin diislincelerini ifade edebilecekleri, tartisabilecekleri ve yazi ile anlatabilecekleri 6grenme
ortamlari hazirlamahidirlar (MEB, 2005a; MEB, 2005b ).

Ogretmenlerin matematiksel dili dogru kullanmalarinda, alan bilgisine sahip olmalarimin rolii
bliyiiktiir. Cilinkii matematiksel dili dogru kullanmanin Onemini, belirli bir seviyede matematik
kiiltiiriine sahip olanlar fark edebilir. Ogretmenlerin kendi alanlarina ait bilgilere yeterli diizeyde sahip
olmasi, 6grencilerin matematik 6grenmelerine etki eden 6nemli faktorlerden biridir. Bu nedenle
ogretmenlerin 6grencilerde kavramu olusturabilecek diizeyde matematigi bilmeleri gerekmektedir
(Philipp, Thanheiser ve Clement, 2002). Bu bilgiler 1s18inda, ¢alismanin 6rneklemini olusturan
ilkogretim matematik O6gretmenligi 2.simf lisans &grencilerinin matematiksel dili kullanimlariin
belirlendigi ve buna baglh olarak eksikliklerin giderilmesine yonelik bir aragtirma yapildig1 icin elde
edilen sonuglarin; Ogretmenlerin bu kavramlar1 Ogretirken hangi yontemi kullanacagina karar
vermesinde ayrica 6grencilerde olusabilecek kavram yanilgilarimi 6nceden gorerek buna gore dnlemler
almasin1 saglayacag1 diisliniilmektedir.Ayrica Analiz dersinde kullanilan bilgiler 1s13inda Analiz
dersine paralel derslerde ki alan dili kullanim1 kolaylastirilmas1 hedeflenmektedir.

Problem Ciimlesi
“Ilkogretim matematik Ogretmenligi 2.simf lisans Ogrencilerinin  Analiz 6grenme alaninda
matematiksel dil kullanim diizeyleri nedir ve hangi faktorlerden etkilenmektedir?”

Alt Problemler

a) Ilkogretim matematik Ogretmenligi 2.simf lisans Ogrencilerinin Analiz 6grenme alaninda
matematiksel dili kullanim diizeyleri nedir?

b) ilkdgretim matematik 6gretmenligi 2.smif lisans &grencilerinin Analiz 6renme alaninda
matematiksel dili kullanimlar ile akademik basarilari arasinda 6nemli bir iligki var midir?

c) Ilkdgretim matematik 6gretmenligi 2.simf lisans Ogrencilerinin Analiz dgrenme alaninda
matematiksel dili kullanimlar1 onlarin cinsiyetlerine gore 6nemli bir farklilik gostermekte
midir?

d) Ilkdgretim matematik 6gretmenligi 2.simf lisans Ogrencilerinin Analiz 6grenme alaninda
matematiksel dili kullanabilme diizeyleri ile matematiksel dil kullanimina iliskin goriisleri
arasinda dnemli bir iligki var midir?

e) Ilkdgretim matematik 6gretmenligi 2.simf lisans Ogrencilerinin Analiz 6grenme alaninda
matematiksel dili kullanimina iligkin tutum diizeyleri ile akademik basarilar1 arasinda énemli
bir iliski var midir?

f) Ilkogretim matematik 6gretmenligi 2.sinif lisans Ogrencilerinin Analiz 6grenme alaninda

matematiksel dili kullanimina iliskin tutum diizeyleri onlarin cinsiyetlerine gére onemli bir
farklilik gostermekte midir?
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Yontem
Arastirma Modeli
Bu arastirmada genel tarama modeli kullanilmistir. Karasar (1999:77)’a gore tarama modelleri,
gecmiste ya da halen var olan bir durumu var oldugu sekliyle betimlemeyi amaglayan arastirma
yaklagimlaridir. Karasar (1999:79)’a gore genel tarama modelleri; “Cok sayida elemandan olusan bir
evrende, evren hakkinda genel bir yargiya varmak amaci ile evrenin tiimiinden ya da ondan alinacak
bir grup, 6rnek ya da 6rneklem iize- rinde yapilan tarama diizenlemeleridir.”

Bu arastirmada Ilkogretim matematik &gretmenligi 2. Simf lisans ogrencilerinin analiz alaninda
matematiksel dil kullamim diizeylerinin belirlenmesi ve bu diizeyin cinsiyete, matematik akademik
basarisina; matematiksel dili kullanimina yonelik tutumun belirlenmesi ve matematiksel dile yonelik
tutum ile akademik basarinin gore istatiksel olarak anlamli bir farklilik gosterip gostermediginin
belirlenmesi amaclanmistir. Bu arastirmada genel tarama kapsaminda basari testinin uygulanmasi
stirecinde tekil tarama modeli, tutum 6lgeginin uygulanmasi siirecinde ise iligkisel tarama modelinin
kullanilacaktir. Tarama modeli, ge¢cmiste ya da halen var olan bir durumu var oldugu sekliyle
betimlemeyi amaglayan aragtirma yaklagimidir. Arastirmaya konu olan olay, birey ya da nesne, kendi
kosullar1 i¢ginde ve oldugu gibi tanimlanmaya caligilir. Onlari, herhangi bir sekilde degistirme,
etkileme cabasi gosterilmez (Karasar, 2002).

Katilmeilar

Arastirmanin evrenini, 2014-2015 egitim-6gretim yilinda Buca Egitim Fakiiltesi 1k gretim Matematik
Ogretmenligi lisans dgrenimi goren 2. Sinif lisans dgrencileri olusturmustur. Arastirmanin rneklemini
ise belirtilen evrenden oransiz eleman 6rnekleme yontemi ile belirlenen 73 6grenci olugturmustur.

Veri Toplama Araclari

Arastirmada veri toplama araci olarak 2 6lgme araci kullanilacaktir. Bunlardan birincisi; Ilkogretim
matematik Ogretmenligi 2.simf lisans Ogrencilerinin Analiz 6grenme alaninda matematiksel dili
kullanimina yonelik becerilerini incelemek i¢in aragtirmaci tarafindan test ve agik uclu sorulardan
olusan bir test gelistirilerek, gecerlik ve giivenirlik calismalar1 yapilacaktir.ikincisi ise [lkogretim
matematik Ogretmenligi 2.simf lisans Ogrencilerinin Analiz 6grenme alaninda matematiksel dili
kullanimina yonelik tutumlarini belirlemek igin likert tipi bir 6lgme araci kullanilacaktir. Matematiksel
Dil Olgegi icin gerekli izin alinmustir. Arastirmanm bulgularini ¢dziimlemek icin - iliskisiz
orneklemler t-testi, tek yoOnlii varyans analizi, frekans ve ortalama kullanacak- SPSS paket
programindan yararlanilacaktir.

Bulgular

Birinci Alt Probleme iliskin Bulgular ve Yorumlar

Birinci alt problemde “ilkdgretim matematik gretmenligi 2.smif lisans dgrencilerinin Analiz 6grenme
alaminda matematiksel dili kullanim diizeyleri nedir?” sorusuna cevap aranmustir. Ogrencilerin Analiz
Basar1 Testi’nden elde ettikleri puanlar ve sorulara verdikleri yanitlar incelenmistir. Basari testinden
elde puanlarin dagilimlar1 Tablo 1°de, elde edilen puanlarin ortalamasi ve standart sapma degerleri
Tablo 2’de belirtilmistir.

Tablo 1. Analiz Basar1 Testi Puan Araliklar

Puan Araliklar: Frekans Yiizde %
1 (0-44) 1 14

2 (45-54) 20 27,4

3 (55-69) 51 69,9

4 (70-84) 1 14

5 (85-100) 0 0,0
Toplam 73 100,0
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Tablo 2. Analiz Bagar1 Testi Puanlarina ait Ortalama ve Standart Sapma Degerleri
n X SS

Analiz Bagar1 Testi Puanlari 73 2,7123 0,51315

Tablo1l incelendiginde &grencilerin  %69,9’inin  analiz basar1 testinde orta diizeyde oldugu
goriilmektedir. 85-100 puan araliginda not alan 6grenci olmamustir. Tablo 2 incelendiginde ise
Ogrencilerin testten aldigi puanlarin ortalamalarinin 2,7123 sonucuna varilmistir. Bu anlamda
ogrencilerin elde ettikleri puan araliklar1 ve aldiklar1 puanlarin ortalamalar incelendiginde analiz
O0grenme alaninda 6grencilerin 6nemli dl¢ilide eksiklikleri ortaya ¢ikmistir.

Ikinci Alt Probleme iliskin Bulgular ve Yorumlar

Ikinci alt problemde “Ilkdgretim matematik 6gretmenligi 2.smmf lisans dgrencilerinin Analiz 6grenme
alaninda matematiksel dili kullanimlar ile akademik basarilar1 arasinda onemli bir iliski var midir?”
sorusuna yanit aranmistir.

Ogrencilerin matematiksel dil kullanimlarin1 6lgmek amaciyla Analiz Basar1 Testi uygulanmis ve bu
testten elde edilen puanlar hesaplanmistir. Ogrencilerin akademik basarisi ise son dénem ortalama
notu kullanilarak belirlenmistir. Iki degisken arasindaki iliskiyi incelemek i¢in Pearson Korelasyon
katsayis1 kullanilmistir

Tablo 3. Matematiksel Dil Kullanimi ve Akademik Basar1 Arasindaki Korelasyon

Katilimcinin Katilimcinin
akademik basarisi toplam basar1
puant
r 1 ,259"
katilimcinin akademik basaris1  p ,027
N 73 73
r ,259" 1
Katilimcinin toplam basari 027
puani )
N 73 73

*, Correlation is significant at the 0.05 level (2-tailed).

Tablo 3’in incelenmesinden &grencilerin matematiksel dil kullanimlari ile akademik basarilar
arasinda disiik diizeyde, istatistiksel olarak anlamli bir iliski olmadigi goriilmektedir (r=0.259,
p=0.027).

Uciincii Alt Probleme iliskin Bulgular ve Yorumlar

Ugiincii alt problemde “Ilkdgretim matematik 6gretmenligi 2.siif lisans Ogrencilerinin Analiz
O0grenme alaninda matematiksel dili kullanimlari onlarin cinsiyetlerine gore onemli bir farklilik
gostermekte midir?” sorusuna yanit aranmustir.

Ogrencilerin analiz dersinde matematiksel dili anlayabilme ve kullanabilme diizeylerinin onlarin
cinsiyetlerine gore onemli bir farklilik gosterip gostermedigini incelemek amaciyla yapilan t-testi
sonuclar1 Tablo 4’te verilmistir.

Tablo 4. Cinsiyete Gore Matematiksel Dili Anlayabilme ve Kullanabilme Diizeyleri T- Testi
Sonuglart

Cinsiyet n X S sd t p
Matematiksel Dili Anlayabilme ve Kiz 63 3,381 0,236 70 2,858 0.011
Kullanabilme Diizeyleri Erkek 10 5,023 1,283

Yapilan t-testi sonucunda &grencilerin matematiksel dili anlayabilme ve kullanabilme diizeylerinin
cinsiyetlerine gore farklilik gosterdigi ortaya ¢ikmistir (p=.011<.05)
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Dérdiincii Alt Probleme iliskin Bulgular ve Yorumlar

Dérdiincii alt problemde “Ilkdgretim matematik Ogretmenligi 2.smif lisans 6grencilerinin Analiz
O0grenme alaninda matematiksel dili kullanabilme diizeyleri ile matematiksel dil kullanimina iliskin
goriigleri arasinda dnemli bir iligki var midir?”” sorusuna yanit aranmistir.

Iki degisken arasindaki iliskiyi incelemek i¢in Pearson Korelasyon katsayist kullanilmistir.

Tablo 5. Matematiksel Dil Kullanimi ve Matematiksel Dili Kullanabilme Diizeyleri arasindaki
korelasyon

Katilimcinin Katilimcinin
matematiksel dil Matematiksel Dili
Olcegi puani Kullanabilme Diizeyi
. . r 1 ,074
Katilimcinin matematiksel dil 536
6lgegi puant P '
N 73 73
. LT ,074 1
Katilimcinin Matematiksel Dili 536
Kullanabilme Diizeyi P '
N 73 73

Tablo 5 incelenmesinden 6grencilerin matematiksel dili kullanabilme diizeyleri ile matematiksel dil
kullanimina iligskin goriisleri arasinda diisiik diizeyde anlamli bir iliski oldugu goriilmektedir, r=0,074,
p=0,536

Besinci Alt Probleme iliskin Bulgular ve Yorumlar

Besinci alt problemde “ilkdgretim matematik ogretmenligi 2.sinif lisans Ogrencilerinin Analiz
O0grenme alaninda matematiksel dili kullanimina iliskin tutum diizeyleri ile akademik basarilar
arasinda onemli bir iligki var midir?”” sorusuna yanit aranmistir.

Iki degisken arasindaki iliskiyi incelemek igin Pearson Korelasyon katsayisi kullanilmistir.

Tablo 6. Matematiksel Dil Kullanimi ve Akademik Basarist Arasindaki Korelasyon

Katilimcinin Matematiksel Katilimcinin Akademik

Dil Olgegi Puani Basarisi
Katilimciin Matematiksel - ,040
Dil Olgegi Puam 735

73
Katilimcinin Akademik ,040 -
Basarisi 735
73

Tablo 6 incelenmesinden Ogrencilerin akademik basarisi ile matematiksel dil kullanimina iliskin
goriisleri arasinda diisiik diizeyde anlaml bir iliski oldugu goriilmektedir, r=0,04, p=0,735

Altinc1 Alt Probleme Iliskin Bulgular ve Yorumlar

Altiner alt problemde “Ilkdgretim matematik 6gretmenligi 2.siif lisans dgrencilerinin Analizdgrenme
alaninda matematiksel dili kullanimina iligkin tutum diizeyleri onlarin cinsiytlerine goére dnemli bir
farklilik géstermekte midir?”” sorusuna yanit aranmistir.

Ogrencilerin analiz dersinde matematiksel dili kullanimina iliskin tutum diizeyleri onlarm

cinsiyetlerine gore onemli bir farklilik gosterip gostermedigini incelemek amaciyla yapilan t-testi
sonuclar1 Tablo 7°de verilmistir.
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Tablo 7. Cinsiyete Gére Matematiksel Dili Kullanimina Iligkin Tutum Diizeyleri T Testi Sonuglari

Bagimsiz D. Cinsiyet Nn X S sd t p
* Kiz 63 2.666 ,0000 70 0.490 0.00*
Erkek 10 3.000 ,5388

*: Matematiksel dili kullanimina iliskin tutum diizeyleri

P=.000 oldugundan yani p<.05 oldugundan katilimcilarin dil kullanimina iliskin tutum diizeyleri
cinsiyetlerine gore anlaml farklilik gostermektedir ve farklilagsma erkekler yoniinde pozitiftiftir.

Sonuc ve Tartisma

Bu arastirmada, ilkdgretim Matematik Ogretmenligi 2. Simf lisans 6grencilerinin matematiksel dili
anlayabilme ve kullanabilme becerileri incelenmistir. Dokuz Eyliil Universitesi [lkdgretim Matematik
Ogretmenliginde okuyan 88 Ogrenciye Analiz Basar1 Testi ve Matematiksel Dil Olcegi uygulanarak
Ogrencilerin analiz alaninda matematiksel dil kullanim ve tutum diizeyleri belirlenmistir. Bunlar
arasindaki iliski incelenmis ve matematiksel dil kullanim ve tutum diizeyleri cinsiyet, matematik
basarist degiskenleri agisindan incelenmistir. Bu boliimde elde edilen bulgular ve yorumlara dayal
olarak ulagilan sonuclara tartigmalara ve bu sonuglar dogrultusunda gelistirilen Onerilere yer
verilmistir.

Ogrencilerin Analiz Basar1 Testi’'nde basarisiz olduklar1 goriilmiistiir. Ayrica uygulamaya katilan
Ogrencilerin analiz 6grenme alaninda 6nemli eksiklikleri oldugu goriilmiistiir. Analiz dersinde 6nemli
Olciide eksikliklerin ¢ikmasi beklenen bir sonugtu. Analiz dersinin zor olmasi bu sonucun ortaya
¢ikmasinda 6nemli bir etkendir. Bu dersin miifredatinin yogun olmasi da basarisizlik nedenlerinden
birisi olabilir.

Ogrencilerin matematiksel dil kullanimi ve akademik basarilar1 arasinda diisiik diizeyde ve istatistiksel
olarak anlaml1 olmayan bir iliski oldugu goriilmiistiir. Ogrencilerin akademik basarilar1 birinci sinifin
derslerinin ortalamasindan olusmaktadir. Birinci smifta sadece sayisal dersler yoktur. Ogrencilerin not
ortalamalarmin yiiksek olmasi analiz dersinde basarili oldugunu gostermemistir. Bu da beklenen bir
sonugtur.

Ogrencilerin matematiksel dili anlayabilme ve kullanabilme diizeylerinin cinsiyetlerine gore farklilik
gosterdigi ortaya ¢cikmustir. Erkeklerin daha bagarili oldugu gézlemlenmistir. Ancak bu boyle ¢iksa da
genelleme yapamayiz. Egitim fakiiltelerindeki erkek 6grenci sayisinin azligi bizim 6rneklemimize de
yansimistir. Bu yiizden Tiirkiye geneli ¢ok yonlii bir ¢alisma yapilsa farkli sonuglar ¢ikabilir.

Ogrencilerin matematiksel dili kullanabilme diizeyleri ile matematiksel dil kullanimmna iligkin
goriisleri arasinda diisiik diizeyde anlamli bir iligki vardir. Ogrencilerin analiz dersinde olan basarilar
ile tutumlar1 arasmda dogrudan bir iliski gézlemlenememistir.

Ogrencilerin akademik basaris1 ile matematiksel dil kullammina iliskin goriisleri arasinda diisiik
diizeyde anlamli bir iligki vardir.

Ogrencilerin dil kullammma iliskin tutum diizeyleri cinsiyetlerine gore anlamli bir farklilik
gostermektedir ve bu farklilasma erkekler yoniinde pozitiftir. Bu sekilde bir sonucun ¢ikmasi bizi
genellemeye gotiirmez. Baska bir ¢aligmada farkli sonuglar ortaya cikabilir.

Ogrenciler genellikle maksimum-minimum problemlerinde degisken ve degisim konusunda

zorlanmiglardir. Hangi degiskenin bagimli ve bagimsiz oldugu konusunda kavram kargasasi oldugu
goriilmiistlir. Bu konuda tiirevin bir degisimi ifade ettigi bilinmelidir.
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Tirevin geometrik yorumuyla ilgili sorularda 6grencilerin gegmis yillardaki analitik geometri
bilgilerinden kaynaklanan sikintilar olustugu goriilmiistiir. Ornegin; dogrunun eksen parcalari
cinsinden denklemi, egrinin eksenleri kestigi nokta vs...

Ogrencilerin L Hospital ve iistel belirsizliklerde islem yaparken kavram yanilgisina diistiigii
gozlemlenmistir. Ornegin; bir cok 6grenci y=u(x)V® fonksiyonun tiirevini alirken y’= V(x).u(x)"®!
islemini yapmuslardir. L’Hospital kuralim1 uygularken paym tiirevini ayri, paydanin tlirevini ayri
almayip, boliimiin tiirev formiiliinden limit hesaplamalarinin yapilmas: da bu kavram yanilgilarina
ornek gosterilebilir.

Ogrenciler belirsiz integral hesaplarken hangi yontemin uygulanacagi konusunda kafa karigikligi

o —_ e T+
yasamaktadir. Bundan dolayr hata yapmuslardir. Ornegin; [e&**.dx = mate degisken
doniistiirmede integral isareti altindaki dx diferansiyelini degisken doniistiirmesi unutulmustur.

Belirsiz integral sorularinin sonuglarinda c integrasyon sabiti unutulmaktadir. Bu biiyiik bir
matematiksel hatadir. Ciinkii; ¢ integrasyon sabiti egri ailelerini karakterize etmektedir. C’nin
olmamasi c=0’daki yani 6zel bir ¢oziimii ifade etmektedir.

Belirli integralin, bir toplamin limiti olarak tanimiyla ilgili sorularda hatalar yapilmistir. Ogrenciler
genellikle belirli integralin tlireviyle ilgili sorularda belirli integralin tlirevinin formiiliinii
karistirmiglardir.

Kaynakc¢a
Akman, M., & Erden, M. (2001). Gelisim ve 6grenme. Ankara: Arkadas Yayinlari.

Aydm S. ve Yesilyurt M. (2007). Matematik 6gretiminde kullanilan dile iliskin 6grenci goriigleri. Van Sosyal Bilimler
Dergisi, 6(22): 90-100.

Bagaran, E. (1998). Egitim psikolojisi. Ankara: Giil Yayinevi.

Busbridge, ., & Ozcelik, D.A. (1997). llkégretim matematik ogretimi. Ankara: Tiirkiye Yiiksek Ogretim Kurumu.
Calikoglu Bali, G. (2002). Matematik 6gretiminde dil 6lcegi. Hacettepe Universitesi Egitim Fakiiltesi Dergisi. 23(1):57-61.
Ergin, A. ve Birol, C. (2000). Egitimde iletisim. Ankara: An1 Yayncilik.

Karasar, N. (1984). Bilimsel arastirma metodu. Ankara: Hacetepe Tas Kitapgilik.

Koéroglu, H., Yavuz, G., ve Ertem, S. (2003). Siif Ogrencilerinin Geometri Dersinde Karsilastiklari Baz1 Kavram Yanilgilar
ve Coziim Onerileri. XII. Ulusal Egitim Bilimleri Sempozyumu’nda Sunulan Bildiri. (Ekim 2003). Antalya: Akdeniz
Universitesi.

Milli Egitim Bakanhgi Talim ve Terbiye Kurulu Bagkanhgi (2009). ilkdgretim Matematik Dersi 6-8. Siniflar Ogretim
Programi Ve Kilavuzu. http:/talimterbiye.mebnet.net/Ogretim%20Programlari/ortaokul/2010-2011/Matematik%20-
9%206%20.pdf (01.09.2015).

Orton, A. ve Frobisher, L. (1996), Insights into teaching mathematics. London: Cassell.
Otterburn, M. K. ve Nicholson, A. R. (1976). The language of mathematics. Mathematics in School, 5(5):18-20.

Philipp R., Thanheiser, E. ve Clement, L. (2002). The role of a children’s mathematical thinking experience in the
preparation of prospective elementary school teachers. International Journal of Educational Research, 37(1): 195-
210.

Schiitz, R. (2002). Vygotsky and language acquisition. http://www.sk.com.br/sk-vygot.html (05.09.2015).

Yesildere, S. (2007). Ilkdgretim matematik gretmen adaylarmin matematiksel alan dilini kullanma yeterlikleri. Bogazigi
Universitesi Egitim Dergisi, 24(2):61-70.

Yiiksel, A.H. ve Zillioglu, M. (1995). letisim bilgisi. Eskisehir: Anadolu Universitesi A¢ikdgretim Fakiiltesi Yayinlar1.

Copyright © International Journal of New Trends in Arts, Sports &Science Education 81


http://www.ijtase.net/
http://talimterbiye.mebnet.net/Ogretim%20Programlari/ortaokul/2010-2011/Matematik%20-%206%20.pdf
http://talimterbiye.mebnet.net/Ogretim%20Programlari/ortaokul/2010-2011/Matematik%20-%206%20.pdf
http://www.sk.com.br/sk-vygot.html

> = IJTASE > o itace e

International Journal of New Trends in Arts, Sports &Science Education — 2020, volume 9, issue2

Extended Abstract

The purpose of this research is to study using main language of primary school mathematics students
in the lecture of Analysis —I .In this research figuring out and using mathematical skills in the field of
analysis learning of primary school math preceptorship undergradute students were scrutinized and on
the reletionship between gender and mathematical accopmlishment were focused on this
study.Besides, outlook on the use of mathematical language was interpreted and on the reletionship
between mathematical language skills,gender and mathemathics accomplishment were in depth
scrutinized. In the research,general screening model was approved.The 2th grade math preceptorship
students who were educated in the Buca Education Faculty in the academic year of 2014-2015
contained the participants of the study. Two data collection methods were used in the study.The first
one is achievement test making up of 20 questions, 5 of them are open- ended questions ,aiming at
determine mathematical language using skills in the field of analysis learning.The second data
collection method,likert-type scale of mathematical languge,prepared by researcher using the scale
developed by Calikoglu Bali (2002), and developed by Akarsu Esra ,aimed to determine view of
students” mathematical language was used.Data collection tools were implemented in 2014-2015
academic year and SPSS 15.0 package program was used for computer analyis of the data collected. In
consequence of the study,It was concluded that students have substantial lackness in the field of
analysis learning.It was obviously seen that, students falls short of mathematical language using skills
and have misconception in the field of analysis learning. Furthermore, It was obviously seen that there
is an insignificant reletionship between mathematical language using and academic success of the
students.So, mathematical language and using levels differ from each other in terms of their genders.It
is determined that there is a significant reletionship in a low level between using language levels and
views concerning matmatical language using of the students.lt in accordince with mentioned, there is a
significant reletionship in a low level between academic success and mathematical language using.
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