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This experimental study addresses the effect of a multimedia learning environment
including the number concepts from 1 to 10 has been implemented on 6 year-old (60-
72 months) children. The sample consisted of 20 students attending to a preschool. A
control and experiment group pre-posttest design is administered. As a result, no
statistically significant differences were found on posttest. But the average results of
the experimental group scores were higher than the same of control group. It has been
observed that the preschool students were not successful on the conversation about
number concepts in both groups. In addition, gender was not a significant indicator for
children’s developments of number concept acquisition. The study provides some
interpretations about the effect of multimedia on the increasing performances about
the experimental group students which is based on the design features of the
multimedia.

Okul Oncesi Ogrencilere Etkilesimli Coklu Ortamlar ile Sayilarin

Ogretimi: Deneysel Bir Calisma
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Anahtar Kelimeler:

Sayi kavrami geligimi,
Etkilesimli coklu ortam,
Okul 6ncesi egitim.

Bu galismada, okul 6ncesi 6 yas (60-72 ay) grubu ¢ocuklara uygulanan 1’den 10’a kadar
olan sayl kavramlarini iceren etkilesimli ¢oklu &grenme ortaminin (ECOO) etkisi
arastirllmaktadir. Arastirmanin  orneklemini anasinifina devam eden 20 06grenci
olusturmaktadir. Calisma bir deney ve bir kontrol grubu olacak sekilde yari deneysel
olarak yiiriitiilmistiir. Sonug olarak ECOO kullanan deney grubu égrencilerinin son test
puanlarinda kontrol grubu 6grencilerinin son test puanlarina kiyasla istatistiksel bir fark
gbzlenememistir, ancak ortalamalar goz 6niine alindiginda deney grubu 6grencilerinin
sayl kavrami gelisim diizeylerinin ¢oklu ortamlar ile galismayanlara gére daha cok
gelistigi gozlenmistir. Ayrica her iki gruptaki gocuklarin sayr korunumu testinden
basarili olmadiklari belirlenmistir. Cocuklarinin sayi kavram diizeyleri gelisimleri
arasinda cinsiyete bagh olarak da anlamh bir fark bulunamamistir. Deney grubu
6grencilerinin basarilari  kullanilan ¢oklu ortam 6gelerinin o6zellikleri temelinde
tartisiimistir.

Author: cakiroglu@ktu.edu.tr
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Introduction

During the preschool period, when children’s mental development is shaped to a large extent,
cognitive development occupies a significant place. That accounts for the fact that learning experiences
achieved in preschool educational institutions take a remarkable place. Several researches point out
that almost half of the mental development a student reaches by age 17 is developed by the education
received by age 4; 30% is developed between ages 4-8 and one third of school success is provided by the
education received by age 6 (Kogak, 2001; Tekiner, 1996). The years that basic concepts are actively
acquired also correspond to this period (Seving, 2003; Ustiin & Akman, 2003). The concepts that must
be understood in this period are mostly composed of basic mathematical concepts and mathematical
thinking methods and skills (Dinger & Ulutas, 1999). As the students do not join pre-school courses with
ingrained mathematical knowledge, an important opportunity is offered to teach basic concepts. The
mathematical skills gained at an early age are the basis of the mathematical success that will be gained
in the future. (Soot & Mackey, 2015). In addition, it is reported that in order for the child to comprehend
and enjoy mathematics, it is necessary to develop basic concepts and required thinking methods and
skills acquired during the preschool period (Avci & Dere, 2002; Charlesworth, 2011; Guha, 2002). It is
noted that while planning mathematical activities during the preschool period, skills that correspond to
the development levels of children need to be prioritized. Instead of directly transferring knowledge
related to mathematical concepts, activities that actively involve children should be manipulated to
teach mathematics. To teach and install mathematical concepts appropriately in this manner, a variety
of learning environments can be utilized. Within that framework, it is considered that learning through
games can be benefited from as a teaching method; settings with colorful stimulants can be prepared to
enable children to research and discover; situations that assist children in the process of learning can be
formed. One of the crucial concepts that should be installed via mathematical activities during this
period is number concept. At pre-school, the knowledge of the concept of numbers has an important
effect on the development of mathematical skills (Ostergren & Traff, 2013). An early intervention at pre-
scool period is quite important to gain concepts of numbers (Soot & Mackey, 2015).To gain concepts of
numbers at an early childhood supports the mathematical skills that will be gained in the future as well
(Ostergren & Traff, 2013). It is reported that activities aiming to gain number concept constitute the
base for the mathematical knowledge students shall acquire in future (Hohmann & Weikart, 2000) and it
is also put forth that in order for preschool children to acquire number concept, the below-listed skills
need to be gained (Piaget, 2013).

¢ Dividing similar objects into groups (classification)
¢ Ability to make an arrangement via discriminating different objects (sequencing)
¢ Identifying numerically-matching pair objects (one-to-one matching )

e Recognizing that different distribution of objects in one specific place has no effect on the
quantity (conservation of total number)

Fischer & Beckey (1990) explain conservation of number thus; students are able to recognize that
irrespective of the order of 10 objects in any given set, the number of apples remains constant. While
teaching number concept telescopic toys that need to be ordered, different sizes of tin cans, paper rolls,
liquid-filled bottles, clay, play dough, nails, seashells, leaves, buttons, blocks, macaroni, bottle caps,
cubes and cones are used (Rogers, 2002). Games that are developed with such materials play a
significant role in the teaching of abstract concepts to children. It is reported that since games are joyful
activities for children they need to be given a place in learning environments as an enhancer of learning
achievement (Bandura, Pastorelli, Barbaranelli, & Caprara, 1999). Most researches underlined that
during preschool education, early childhood materials such as dramatic plays, reading and writing
materials, books, water, sand, blocks and art objects are utilized whilst computer is rarely benefited
from. Accordingly it is suggested that when used appropriately for the mental development level of
children computers can provide substantial benefits to the students (Aliciglizel, 1999; Wright & Shade,
1994). At pre-school period, computer aided games, as much as other games, have positive
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contributions to gain the concepts of numbers. Children who have difficulty in mathematics will fall
behind of their peers as they lose motivation. The opportunities of the technology can be used to
motivate children to gain concepts of numbers (Moeller, Fischer, Nuerk, & Cress, 2015). The usage of
computer aided software to support cognitive abilities of students at pre-school period reveals effective
results (Chen, Lin, Wei, Liu, & Wuang, 2013).

Multimedia includes instructional messages consisting of words (spoken and printed text) and
pictures (drawings, tables, graphs, animations and videos). Using words and pictures at the same time or
delivering graphs and speech at the same time reveals more effective learning outcomes than using only
printed text (Fletcher & Tobias, 2005; Mayer, 2005, 2009; Pashler et al., 2007). Multimedia include a
combination of audio-visual elements as well as student-interaction play a substantial role in the
teaching of concepts since multimedia enables materialization of abstract concepts (Yasar, 2003). It is
also reported that since multimedia is a system that presents collectively and effectively elements such
as seeing, hearing, reading and intriguing images which are ways to learn and acquire knowledge, it can
enhance learning and comprehension in an obvious manner (Cakmak, 1999). In particular, interactive
multimedia learning environments can, by lending the control to users and turning students from
passive viewers into active participants, enhance their motivation and ease their attainment to the
target (Baxter & Preece, 1999; Elin, 2000; Heinich, 1996). Multimedia offers great opportunities to
students at pre-school period. Students attend multimedia more in comparison to other activities
(Preradovi¢, Uni¢, & Boras, 2014). The usage of multimedia environment to support mathematical skills
of students at pre-school period reveals effective results (Agus et al., 2015; Nusir, Alsmadi, Al-Kabi, &
Sharadgah, 2013).

Instructional software can be listed amidst materials by which multimedia learning environments can
be presented easily. Many researches demonstrate that since children are fond of games, instructional
software with games are helpful for little children (Prensky, 2005; Ray & Timms, 1993; Simon, 1985; Van
Scoter, Ellis, & Railsback, 2001; zZhang, 2009). Also, games motivational features can be used in
educationally (Tobias, Fletcher, Dai, & Wind, 2011). At this point Yildiz (2010) emphasizes that to
establish permanent learning, interactive experiences students live in, such as learning environments
play a significant role. Students can, through interacting with computers, form dissimilar shapes, identify
similar or different shapes and thus establish visions on the screen. In similar applications, students can
learn various concepts such as number, shape and color through games. Accordingly it is reported that
game-based instructional software can be helpful in the development of mathematical concepts and
recognition of inter-concept differentiations (Clements & Sarama, 2002; Haugland, 2000; Van Scoter et
al., 2001). Digital games present effective results to support the motivation and success of the students
(Hussain, Tan, & Idris, 2014). Also, computer games have remarkable effects on teaching mathematical
concepts (Preradovic¢ et al., 2014). Using computer aided educational games in mathematics education
helps to improve mathematical skills of children, motivation and their positive attitudes towards
mathematics (Soydan, 2015).

It is not possible to teach all concepts perceptibly to preschool students, for this reason, various
materials are needed to concrete the abstract incidents and concepts. It has been seen that there are
searches and some troubles in mathematics education at pre-school (number concepts and number
arithmetic) (Beckmann, 2014). Even though abstract concepts are concreted on the computer virtually,
the students at this age think that computer based settings are just for fun and games and this makes it
necessary to present concrete examples in this environment. The lack of multiple component materials
needed for an efficient education can be overcome via the opportunities of multiple learning
environments. However the number of instructional software on preschool education is highly
increasing, they are considered as not matching up with our education system and they are not suitable
for students’ progress because most of the software is created directly translating from the original
language. It is indicated that unsuitable education software on progression affects the creativity of the
students negatively. At pre-school period, lack of quality digital games about mathematical concepts has
been experienced (Hussain et al., 2014). Also preschool teachers have difficulty in combining
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technological opportunities with educational applications (Bourbour, Vigmo, & Samuelsson, 2015). In
this sense, it is seen that preschool students need an environment where they can learn concepts.

Based on the assumption that instructional software can be helpful in the formation of interactive
learning experiences in multimedia, number concepts can also be improved via instructional software. In
this study, in the scope of interactive multimedia learning environment (IMLE) developed due to the
needs-analysis during the preschool education period, we examined the effect of instructional software
on the development of number concept in an age-6 group of children. The following research questions
were guided to the study.

e With respect to conservation of number and development of number concept (from 1 to 10), is
there any difference between preschool children trained via IMLE and children receiving
traditional instruction?

e How is the conceptual understanding level of children receiving instruction via IMLE?

e What is the role that gender in the change of the level of number concept developments via
IMLE?

Method

In this study, the effects of developed IMLE are analyzed on the experimental group (group trained
via IMLE) and control group (traditional education). Through repetitive measurements (pre- test and
post- test), experimental design has been conducted.

Research Design

This study contains design, implementation and evaluation stages of IMLE show in Figure 1.

Design of IMLE

| Problems and Needs |- NDSF Interview
I Preschool Teachers
‘ Analysis H Design H DevelopmentH Implement ‘ """ Preschool Students
‘ Evaluation \ = Field experts
‘ Experimental Group ‘ > ‘ Education via MLE ‘ Application

PRE TEST | p _» | POST TEST

PCi\lT ‘ Control Group ‘ }‘ Traditional Educatlon‘

PCNT

(NDSF, Needs Detecting Survey Form; MLE, Multimedia Learning Environment; PCNT, Piaget's
Conservation of Number Test)

Figure 1. Research design.

During, instructional design process ADDIE enables us to provide detailed studies on all components
to form instructional materials (Peterson, 2003; Simsek, 2013). As an instructional design model, ADDIE
consists of analysis, design, development, implementation and evaluation phases (Molenda, 2003). It
emphasizes basic components rather than how to design works done detailed. ADDIE’s simple, flexible
and easy to comprehend structure eases to use this model. To that end, instructional software has been
developed as a multimedia environment application within the framework of the ADDIE design model.
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Interactive Multimedia Learning Environment Design

In order to identify current problems and needs experienced in preschool education, a 16-item
“Needs Identification Questionnaire (NIQ)” has been developed due to previous studies and expert
views. Prior to conducting the design the NIQ has been applied on 57 preschool teachers. In the findings
obtained from the NIQ, it has been detected that teachers expressed their needs for a variety of
materials and that available software fell short in answering their needs.

Structure of IMLE

Figure 2 shows sections of the instructional software and flow chart of the structure of IMLE.

»
> Login Screenp Map g ‘ Start-up Screen ‘

R
—
M End of Story

The Beginning of
The Story

Figure 2. The General Structure of IMLE.

Learners find educational supports in the game which have been prepared by multimedia principles
more attractive (Fletcher & Tobias, 2005). A story has been provided between the start and end of the
IMLE. Thus, game fiction has been tried to integrate into educational objectives (Henderson, Klemes, &
Eshet, 2000; Tobias et al., 2011). In the design, graphics and drawings appropriate to students’ age
group have been formed. To increase the interest and facilitate the transfer, human or animal figures
which will guide the students in the game have been used (Mayer, 2011). Throughout the IMLE, a
fisherman character has been aimed to accompany the student. Animated elements have been used to
increase the interaction with students (Moreno, 2005; Moreno & Flowerday, 2006). Thus, it has been
tried to increase the participation on game and motivation of the students (Lepper & Malone, 1987;
Wishart, 1990).

Exercise parts have been constructed using key words during preparation phase of the game
(Marcucci et al., 2005). To establish an appropriate substructure preparation part and a scenario screen
as a fishing game have been set up (Figure 3.1). Complex elements have been separated into
manageable little parts (Halpern, Graesser, & Hakel, 2007). To assist the student in passing to number
concept matching, grouping and sequencing stages have been followed. All stages of IMLE have been
stimulated via feedbacks provided by the character. Through praises and directing statements, these
expressions have been strengthened (Figure 3.2). To assist the child in reaching the lake through easy to
difficult stages, the game has been comprised of two levels. The student was asked to catch the desired
type and number of fish in the lake (Figure3.3). Graphs have been presented with spoken text at the
same time to ease learning process (Marcucci et al., 2005).
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Figure 3. (1) Typical scenario; (2) grouping; (3) game.

Structure of IMLE according to ADDIE Model
Structuring stages of developed IMLE are as summarized below:
Analysis

* Scope of subject has been limited to number concept (from 1 to 10).

e It has been decided to design the environment as an interactive multimedia environment and
instructional software.

e Software criteria to be utilized in visual design, audio and programming have been selected.

Design

* In Pre-School Program (PSP) acquisitions relating to number concepts have been stated.
e Teaching methods appropriate to acquisitions, learning activities and qualities of environment
have been identified. A context on number concept has been established.

Develop

¢ Multimedia environment components planned in design stage have been developed.

e Garris, Ahlers, and Driskell’s (2002) game-based learning model and multimedia environment
design principles have been put into use.

e The process has been developed according to expert views on the environment.

Implement

e Developed IMLE has been applied by preschool children.

e Applicability of IMLE has been analyzed by teachers in terms of instructional and formational
appropriateness.

e According to obtained results, required changes have been conducted and the environment has

been prepared for the application stage.

Evaluation

¢ In all the stages of design evaluations have been structured on the feedbacks received from
preschool teachers, field experts and preschool students.

¢ In the aftermath of design a general analysis and comment on instructional software have been
formed.
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Process

Prior to instructional process via IMLE, the software had been briefly introduced to the children.
Using IMLE, number activities have been performed twice a week. During the activities on computer,
one child has been the user. The other child has participated at regular intervals so that children did not
stay too long in front of the computer (Ari & Bayhan, 1999). Considering these conditions the application
was executed in a preschool class environment and a laboratory environment in two different ways.

In the class environment one student was placed right in front of the computer and the teacher was
positioned next to the student to direct him/her. In the laboratory application each student
independently used a computer. Based on the opinion that during the preschool period the time a child
spends on a computer should never exceed the time spent on playing (Yasar, 2003), the maximum
length a child can actively spend on computer has been planned as one class hour. The application
conducted in the class environment was projected as a group activity two days a week for three weeks.
In the laboratory application the performance was conducted twice for two weeks. The control group
which received traditional instruction was not cut in and the course has been rendered according to the
course plan of the class teacher. The implementation in multimedia learning environment is organized
as in Table 1.

Tablel.
Schedule for Implementing in IMLE.

Week Environment Subject Application

1.Week Classroom Matching, Grouping, Sortin
& ping & One child has been the user.

2.Week Classroom Concept of Number o
3.Week Classroom Matching, Grouping, Sorting, Concept of Projection has been followed by
’ & PINg, & P the other students.
Number
4 Week Laboratory Matching, Grouping, Sorting, Concept of
Number Each student has used one
5.Week Laboratory Matching, Grouping, Sorting, Concept of = computer alone
Number

Participants

Research sample consists of age-6 group of 20 students attending preschool in a primary school
during the first semester of the 2011-2012 academic year. To carry out the study, a typical school which
can reflect the general with no extraordinary features has been chosen with purposive sampling method
(Buyukozturk, Kilic Cakmak, Akgun, Karadeniz, & Demirel, 2010).

One preschool class was selected as the experimental group and the other as the control group. The
two groups consisted of 20 children, 10 children (7 Boys, 3 Girls) composed the group that would receive
education via IMLE (Experimental Group) and 10 children (6 Boys, 4 Girls) composed the group that
would receive traditional education (Control Group).

Instrument

In order to determine number concept development level, "Piaget's Conservation of Number Test
(PCNT)" was applied as pretest and posttest. PCNT is a nine-page test aiming to measure what children
know about numbers from 1 to 10 and conservation of these numbers. The continuance of the test
which starts with conservation of number is combining the pictures after drawing, counting, expressing
the numbers, matching the picture with the symbol of number and writing the symbol of number. In
different researches, the reliability of employed PCNT has been found as 0,84 (Alabay, 2006). In the
section concerning the conservation of number, the answer "yes" is graded with 1, and "no"with 0. On

7
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the next pages of the test, each right answer indicating that the student recognizes the number is
graded as 1, wrong answer as 0 (Dere, 2000). Additionally qualitative findings obtained from the surveys
on children and interviews with preschool teachers have also been interpreted.

Data Collection Procedure

In data analysis, Mann Whitney U-test and Wilcoxon signed rank test have been employed;
significance of differences has been tested on p = 0.05 level. In the PCNT applied individually to each
child, eight red and eight yellow checkers were placed on top of the table in two lines. The child was
asked to count the number of checkers on both rows and asked "Are there equal number of checkers on
both rows?" If the children gave the right answer the distance between checkers was widened and a
new question was directed: "And now tell me are there an equal number of checkers on both rows?" On
the number concepts section of the test instructions of the test pages have been read and the answers
of child have been anticipated (Kacar & Dogan, 2007). The pages were presented to each child in the
same order. After completing pretests under the supervision of a researcher, the instruction was started
to be given by the preschool teacher. During the posttest, researchers took care to perform the
application in line with the criteria set in pretest.

Result

Data obtained from PCNT applied on students in the test groups and control groups have been
statistically analyzed. In this analysis, since the sample size is small, nonparametric tests have been
preferred (Eymen, 2007).

Pretest and Posttest Data

In the comparison of pretest scores of test and control group students, the Mann Whitney U-test has
been conducted and the results are shown in Table 2.

Table2.

Comparison of Pretest Scores of Experiment and Control Group Students.
Group N Mean Rank Sum of Rank U p
Experimental 10 10.15 101.50 46.5 .790
Control 10 10.85 108.50

Table 2 indicates that pretest mean rank of the experimental group students is 10,15 and in the
control group students, it is 10,58. Thus the p value is not significant at 0,05 level of significance (p>.05,
U=46.5). To that end, it can be argued that prior to the application, the PCNT scores of test and control
group students are almost equal.

In the comparison of posttest scores of the test and control group students, the Mann Whitney U-
test has been used. The Mann Whitney U-test results of the students receiving education via IMLE and
students receiving traditional education from PCNT are as given in Table 3.

Table3.

Comparison of Posttest Scores of Experiment and Control Group Students.

Group N Mean Rank Sum of Rank U p
Experimental 10 124 124.00 31.00 .15
Control 10 8.6 86.00
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In Table 3 the difference between the score averages of the experimental and control groups seem
to be statistically insignificant (U=31, p>.05). The existing difference between averages implies that
number concept development level in the experimental-group children is higher descriptively.

Pretest and Posttest Results of Experimental Group

In the comparison of relation within pretest and posttest scores of experimental group Wilcoxon’s
signed ranks test has been used. Findings obtained from Wilcoxon’s signed ranks test that is used to
indicate whether experimental group differs meaningfully on the development of number concept
before and after are as shown in Table 4.

Table4.

Comparison of Pretest and Posttest Results of the Experimental Group.

Pre Test-Post Test N Mean Rank Sum of Rank z p
NegativeRanks 0 0 0 2.66 0.008
Positive Ranks 9 5 45

Ties 1 - -

Table 4 manifests that there is a significant difference between the scores participant experimental
group students received from the PCNT before and after the test (z=2.66, p<.05). Considering the rank
average and sum of difference scores, it is witnessed that this difference is in favor of posttest score.

Pretest and Posttest Results of Control Group
In order to detect statistical significance of the development between pretest and posttest scores of
control group, Wilcoxon’s signed ranks test has been used and scores are as given in Table 5.

Table5.

Comparison of Pretest and Posttest Results of the Experimental Group.

Pre Test-Post Test N Mean Rank Sum of Rank z p
Negative Ranks 2 3.00 6 1.97 0.049
Positive Ranks 7 5.57 39

Ties 1 - -

Analysis scores indicate that there is a significant difference between the pretest and posttest scores
of the control group students (z=1.97, p<.05). Considering the rank average and sum of difference
scores, it is witnessed that this difference is in favor of posttest score that is in favor of positive ranks.
The shift in pretest-posttest score averages of the experimental and control group has been summarized
in Figure 4.



Unal CAKIROGLU, Necati TASKIN — Cukurova Universitesi Egitim Fakiltesi Dergisi, 45(1) 2016, 01-22

Mean 38

36 /‘**394
34

32 | A~ -
30,6

20 //D —— Experiment
28 & |

i s —3— Control
26 24’3/
24

23,4

22
20

PRETEST POST TEST

Figure 4. The Change in Pretest-Posttest Score Averages.

Pretest and Posttest Results of Experimental Group (with respect to gender)

In the comparison of the difference with respect to gender between pretest and posttest scores
received by the experimental group children, the Mann Whitney U-test has been used and the obtained
findings are as given in Table 6.

Table6.

Comparison of the Difference with Respect to Gender in Experimental Group.

Gender N Mean Rank Sum of Rank U p
Girls 4 5.83 35.00 10.00 .670
Boys 6 5.00 20.00

As demonstrated in Table 6, the mean rank of the male students in experimental group is 5.83, the
mean rank of female students is 5.00. This finding verifies that there was no significant difference
between genders (U=10, p>.05).

Findings on the Conservation of Numbers

In the data obtained from PCNT’s conservation (Played with Checkers) page in both the test and
control groups, no differentiation was detected between pretest and posttest scores. Only one student
from the experimental group provided the right answer in pre-application "pretest" and post-application
"posttest". In the control group however, none of the students gave the right answer in pretest or
posttest. The two groups which received IMLE education in experimental group and control group with
traditional method- it has been observed that despite applying Piaget’s Conservation of Number Test
(Played with Checkers), there was no difference between the start and end of training in number
conservation .

Findings from Interviews with Teachers and Surveys

The perspectives of teachers on the contributions of IMLE software used cooperatively with students
and certain sections from the surveys conducted during this research. It has been determined that audio
feedback given concurrently with the visuals between stages while IMLE-using students accomplish their
assignments has a motivator effect on students. Preschool teachers have reported that the step by step
progression of IMLE enables in children the emergence of a desire to struggle and achieve. The teachers
assert that unless presented visually, it is not feasible to achieve permanent learning and students learn
much better when they are in control of their own learning. Thus the teachers claim that graphics and
audios in IMLE draw children’s attention and positively affect their desire to accomplish their tasks.
Preschool teachers addressed that children at this age are on concrete perception level. Thus, the high-
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level visualization in the software directed them to be continually active and students can gain number
concept unconsciously. Considering the fact that at this age students can comprehend concrete
concepts better, in order to attract the already short-term concentration, IMLE can have a contribution.
At this point it is observed that in a story including that moves towards number concept through easy to
hard stages, students gain number concept unconsciously.

It has been reported that prior to passing to number concepts in particular, a process from easy to
difficult that follows concepts which constitute the base of grouping and sequencing should be followed.
Presenting the transmission between these stages as a natural component of a story leads the students
towards unconscious learning and the presentation of concepts in different forms enables the students
to learn more effectively. The observations reflected that in-class implementation of IMLE draws all
children’s attention and transforms this application into a group activity which eventually enables
students to form interaction. This interaction has also formed a small struggle through anticipating the
right answer on the screen thus in this in-class implementation the participation of the entire class has
been achieved. Thus, it can be argued that IMLE has contributed to form an interactive learning
environment. Students having learnt the game gained an opportunity to perform individual practices in
computer labs.

Discussion & Conclusion

In this study, the effect of IMLE designed for preschool period age-6 children on the development of
number concept (from 1 to 10) has been explored. Since PSP (Pre-School Program) is child centered, it is
necessary that teachers —throughout the learning process of students- provide further opportunities to
children to align the objects, to conduct researches and discussions. With the support of student-
centered learning environment formed via IMLE, students are placed in the center of learning. In the
experimental study, the average of scores in IMLE group was higher than students in the traditional class
and it had a positive effect on the development of number concept. Some other studies also asserted
that using educational games in preschool provides a positive increase on students’ success (Din, Calao,
Ward, Chiong, & Shuler, 2001; Gee, 2003; Lieberman, Bates, & So, 2009). Also, Kramarski and Weiss
(2007) have emphasized that multimedia has an important effect on preschool students’ number
concept acquisition. It is considered that in the development of number concept of children, the
presentation of IMLE activities in game format has played a remarkable positive role. Since preschool
children are filled with the desire to learn and discover, students are extremely fond of fun activities and
games. From this perspective, it is believed that IMLE which combines learning with fun can be effective
in improving students’ learning level through raising their motivation. In this regard, Segers and
Verhoeven (2003) have developed an IMLE directed towards teaching words via computer at the
preschool level and they have concluded that in affective domain, IMLE leaves a positive effect. The
graphics, animation and cartoon characters in multimedia provide the motivation of children (Nusir et
al., 2013). In this study, the high motivation of students in the experimental group during the application
stage might have been influential in gaining higher scores. Indeed it is known that once motivated for
the lesson, students exert greater effort to learn better. In the emergence of motivation hereby, it can
be argued that concentration (Westera, Hommes, Houtmans, & Kurvers, 2003), opportunity to gain the
kind of experiences they are unlikely to see in the real world (Tse-Kian, 2003), fun (Brearley Messer, Kan,
Cameron, & Robinson, 2002) have been contributive. Also, as a result of the studies, it has been seen
that, using multimedia at pre-school period has positive contributions to gain mathematical skills (Agus
et al., 2015; Hussain et al., 2014; Moeller et al., 2015; Nusir et al., 2013; Ostergren & Traff, 2013; Soot &
Mackey, 2015; Soydan, 2015).

It is also possible that throughout IMLE, identification of students with accompanying character, and
motivator statements that are rendered together with positive-negative feedbacks given after each
answer could also have been effective in enhancing the motivation of students. The will to struggle that
emerged in children who throughout the story fought to reach the lake to catch fish by following stages
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and easy to hard steps between stages might also have been effective in keeping in top level the
students’ desires to complete the application. At the end of the game, visual and audio feedback
provided to children after completing their assigned task enables an increased feeling of achievement in
children. It is considered that instant feedback-both visual and verbal- given after every caught fish as
regards to total number of fish might also have been effective in their learning by enabling students to
associate the number with the symbol.

In order to use computers effectively in preschool education it is mostly required that developmental
characteristics of children and learning ability that stems from this development are familiar. IMLE
which is prepared on the basis of this fact matters greatly since it can materialize abstract knowledge.
Being prepared on the basis of students’ developmental characteristics, IMLE can carry the students
beyond the norms of traditional teaching methods. It allows students to obtain knowledge through
seeing and hearing and also assists them in learning through active participation, experimentation and
freedom of making mistakes. The requirement of student-centered approaches is transferring the
control to the hands of students and transforming them from passive viewers into active participants. In
present study it is considered that material prepared for the test-group students might also have
contributed positively within this framework.

With respect to conservation of number, no significant difference existed in experimental and
control groups before or after the application. Failure of preschool students from conservation of
number tests indicates that children are not yet at a sufficient mental process level to comprehend the
conservation of number principle. In neither the experimental group having received IMLE, nor the
traditional group was there a significant differentiation with respect to conservation of number before
or after the application. In this sense, Piaget (2013) argued that since preschool age-6 children are
incapable of logical thinking, they do not possess the required level of mental process to grasp
conservation principle. In his study focusing on the conservation of number concept in preschool
children, Piaget put forth that many of the children between ages 5-6 failed to conserve the number of
objects in their minds and demonstrated a perceptional mistake. Piaget explained this situation such;
students mistakenly assumed that once the physical place of objects within one location changed, their
numbers also changed. In other studies; (Coskun, 1990) and Kacar and Dogan (2007) in their research
focusing on age-6 preschool children’s learning of number symbols from 1 to 5 could observe no
differentiation in children with respect to conservation of number. The findings of this research support
the conclusion that during the preschool period, children do not perform successfully in conservation
tests. Even IMLEs can fall short in teaching certain concepts. Indeed it is claimed that to achieve such
positive impacts, certain preliminary qualifications need to be met. Development of conservation of
number concept should also be treated in the same framework. Through many different activities it has
been established that in children aged 5-6, conservation of number is not mature enough. Within this
framework although in some researches it is suggested that conservation of number should be taught
during this period, it has been put forth in this research that it is almost impossible to achieve this
objective.

In this study with respect to gender no significant differentiation has been detected between
developments of number concept in two groups. This can be attributed to the fact that the established
IMLE provided no differentiation between genders with respect to the development of number concept.
Similarly(San & Ari, 1988) and (Altunbas, 2001) in their research conducted to detect preschool age-6
children’s levels of gaining mathematical concepts have reported that the achievement level of female
and male students was approximately the same. In this regard, Nusir et al. (2013) stated that the usage
of multimedia at pre-school period does not change the improvement of mathematical skills according
to genders. Similarly, Urkiin (1992)in his study aiming to detect if supportive mathematical-concepts
based education model provided to preschool age 4-5 group of children rendered different results with
respect to gender and age and comparing students’ developmental level before and after receiving
concept training has determined that gender factor played no role.
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It is possible that graphics and audios in IMLEs have created the suitable visual effects in children at
the concrete perception level to acquire permanent learning which in turn might have been effective in
raising the impact of IMLE. Considering that student may learn better within his own control, in the IMLE
implementation; since children perceive themselves as players in a story that progresses step by step,
their development level of number concept might also have been positively affected. It is widely known
that one of the problems encountered by teachers in developing number concept is the absence of
quality teaching materials. With the IMLE in this study, some evidences are presented that this IMLE can
contribute on filling the lack of material for developing preschool-period mathematical concepts. The
results also indicate that the IMLE in this study can be utilized as source material in developing number
concept—which is regarded to be one of the most difficult skills for children to attain.

Implications

Taking into account the future life of children, by minimizing all the existing negative aspects of
computers, it should be aimed to support preschool children’s education via appropriate software for
developing their cognitive developments. Within this scope since accurate understanding or
comprehending particular concepts by children directly affects their future education. To that end, by
making use of concept-developing activities, concrete materials should be presented to children in the
preschool period. Such learn-through-experience activities should also be interesting for learning.

In present study, towards the aim of detecting students’ conservation level of number concept,
checkers were used within the framework of PCNT directives. In order to designate conservation of
number levels stating that the number of objects are fixed despite the collective, scattered or ordered
distribution of objects within any set, different objects and environments can also be used. For instance,
the flowers on a table can be placed inside a vase then students can be probed whether the number of
flowers changed or remained fixed. To determine the level of concept development in children, PCNT
has been employed. However, considering the abundance of test pages and developmental status of
preschool children it is likely to trigger certain obstacles in keeping students’ motivation high for a long
while. Therefore it is suggested that the development level of concepts can be measured via a different
instruments with short-time tests. In future studies, by reducing the number of students, conducting
elaborate analysis with qualitative studies to explore on the effects of multimedia learning
environments on the concept development in children may be provide substantial contributions.
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Tiirkge Siirimui

Girisg

Cocuklarin zihinsel gelisiminin bliylk oranda sekillendigi okul 6ncesi donemde biligsel gelisim ayri bir
Oneme sahiptir. Bazi arastirmalarda 6grencinin 17 yasina gelinceye kadar ki zihinsel gelisiminin hemen
hemen yarisinin 4 yasina kadar, %30’unun ise 4-8 yaslari arasinda gerceklestigi ve okul basarilarin tgte
birinin 6 yasina kadar alinan egitime goére sekillendigi ifade etmektedir (Kogak, 2001; Tekiner, 1996).
Temel kavramlarin aktif olarak kazanildigi yillar yine bu déneme denk gelmektedir (Seving, 2003; Ustiin
ve Akman, 2003). Bu donemde 0Ogretilmesi gerekenler arasinda temel matematik kavramlari ve
matematiksel disiince yontem ve becerileri 6nemli yer tutmaktadir (Dinger ve Ulutas, 1999). Cocuklar
okul oncesi siniflara yerlesmis bir matematik bilgisi ile gelmediginden temel kavramlarin 6gretilmesi
agisindan ilerleyen doénemlerde elde edilecek matematik basarilarinin temelini erken dénemde
kazanilacak matematik becerileri olusturmaktadir (Soot ve Mackey, 2015). Ayrica ¢gocugun matematigi
anlamasi ve sevmesi okul 6ncesi donemde edindigi temel kavramlarin ve gerekli disiinme yontem ve
becerilerinin gelisimi ile mimkin olabilecegi ifade edilmektedir (Avci ve Dere, 2002; Charlesworth, 2011;
Guha, 2002).

Okul 6ncesinde matematiksel yeteneklerin gelismesi adina sayi kavramlarinin bilinmesi beklenir
(Ostergen ve Traff, 2013). Sayi kavramlarinin kazandiriimasi icin okul dncesi dénemde gerceklestirilecek
erken mudahale olduk¢a 6nemlidir (Soot ve Mackey, 2015). Nitekim bazi ¢alismalarda sayi kavramina
yonelik yapilacak calismalar 6grencinin sonraki yillarinda 6grenecegi matematik bilgileri icin temel
olusturacag belirtiimektedir (Hohman ve Weikart, 2000; Ostergen ve Traff, 2013).

Sayi kavrami 6gretilirken ic ice gecen ve siralamayi gerektiren oyuncaklar, farkli boylardaki konserve
kutular, kagit rulolar, sivi dolu siseler, kil, hamur, civiler, deniz kabuklari, yapraklar, diigmeler, bloklar,
makarnalar, sise kapaklari, kiipler ve huniler gibi malzemeler kullaniimaktadir (Rogers, 2002). Bitiin bu
malzemeler ile gelistirilen oyunlar kavram 6gretiminde énemli roller Gstlenmektedir. Oyunun gocuk igin
hosa giden bir durum olmasi sebebiyle 6grenme basarisina arti deger katan 6nemli bir etken olarak
6grenme ortamlarinda bulunmasi onerilmektedir (Bandura, Pastorelli, Barbaranelli ve Caprara, 1999).
Arastirmalarin bircogunda okul 6ncesi egitimde dramatik oyun, okuma yazma materyalleri, kitaplar, su,
kum, bloklar ve sanat malzemeleri gibi erken cocukluk materyalleri kullanilmakta oldugu ancak
bilgisayarin ¢ok az kullanildigi gorilmektedir. Bu dogrultuda bilgisayarlarin gelisimsel olarak uygun
sekillerde kullanildiginda c¢ocuklara yararl olabildiginin gérmezden gelinmemesi 06nerilmektedir
(Aliciglizel, 1999; Wright ve Shade, 1994). Okul 6ncesi donemde oynanan diger oyunlar kadar bilgisayar
destekli oyunlarda sayi kavramlarinin kazanimina olumlu katki saglayabilmektedir. Matematikte zorlanan
cocuklar sirekli olarak motivasyonu azaldigindan akranlarinin gerisinde kalacaktir. Bu sebeple
teknolojinin sundugu imkanlardan c¢ocuklarin sayi kavramlarini kazanimi adina motivasyonlarinin
artirilmasi noktasinda faydalanilabilmektedir (Moeller, Fischer, Nuerk ve Cress, 2015). Ayrica okul éncesi
donemde 06grencilerin bilissel yeteneklerini desteklemek adina bilgisayar destekli etkilesimli ¢oklu
ortamlarin kullanilmasi etkili sonuglar ortaya koymaktadir (Chen, Lin, Wei, Liu ve Wuang, 2013).

Coklu ortamlar (s6zli ve yazil metin) ve resimler (gizimler, tablolar, grafikler, animasyonlar ve
videolar) iceren Ogretimsel mesajlardan olusmaktadir. Bu ortamlarda metinlerle birlikte resimlerin
kullaniimasi yada resimlerle birlikte sézlerin kullanilmasi sadece yazili metinlere kiyasla daha etkili
o6grenme ciktilari ortaya koymaktadir (Fletcher ve Tobias, 2005; Mayer, 2005, 2009; Pashler vd., 2007).
Gorsel ve isitsel 6gelerle birlikte 6grenci etkilesimini de icerisinde barindiran bilgisayar teknolojisinin
sunmus oldugu coklu ortam imkanlari, soyut olan kavramlari somutlastirabilme acgisindan kavram
dgretimi icin dnemli gériilmektedir (Yasar, 2003). Ozellikle etkilesimli coklu 6grenme ortamlari kontrolii
kullanicilara vererek, 6grencileri birer izleyiciden, katilimciya gevirip aktif hale gecirerek motivasyonlarini
artirmakta ve hedefe ulasmalarini kolaylastirmaktadir (Baxter ve Preece, 1999; Elin, 2000; Heinich,

14



Unal CAKIROGLU, Necati TASKIN — Cukurova Universitesi Egitim Fakiltesi Dergisi, 45(1) 2016, 01-22

1996). Coklu ortamlar okul 6ncesi donemde 6grencilere biyik firsatlar sunmaktadir. Bu ortamlara
Ogrenciler diger aktivitelere oranla daha fazla katihm géstermektedir (Preradovic, Unic ve Boras, 2014).
Okul 6ncesi donemde matematik becerilerinin gelistiriimesi adina ¢oklu ortamlarin kullanilmasi etkili
sonuglar ortaya koymaktadir (Agus vd., 2015; Nusir, Alsmadi, Al-Kabi ve Sharadgah, 2013). Egitim
yaziimlari da c¢oklu 6grenme ortamlarinin kolaylikla olusturulabilecegi materyaller arasinda da
gosterilmektedir. Bir¢ok arastirma, ¢ocuklar oyun oynamaktan ¢ok hoslandiklarindan bilgisayarlar igin
hazirlanmis oyun iceren egitsel yazilimlar kiiglik yaslar icin 6nemli kabul etmistir. (Prensky, 2005; Ray ve
Timms, 1993; Simon, 1985; Van Scoter, Ellis, Railsback, 2001; Zhang, 2009). Ayrica oyunlarin
motivasyonel etkisi 6gretim amach kullanilabilir (Tobias, Fletcher, Dai ve Wind, 2011). Dijital oyunlar
Ogrencilerin motivasyonunu ve basarisini destekleme adina etkili sonuglar ortaya koymaktadir (Hussain,
Tan, Idris, 2014). Ayrica bilgisayar oyunlarinin matematiksel kavramlarin 6gretiminde dikkate deger bir
etkiye sahip oldugu belirtilmektedir (Preradovic vd., 2014). Bilgisayar destekli egitsel oyunlarin
matematik egitiminde kullanilmasi cocuklarin matematiksel becerilerinin gelisimine, motivasyonlarinin
saglanmasina ve matematige karsi olumlu turum sergilemelerine yardimci olmaktadir (Soydan, 2015).

Okul oncesi 6grencilerine geleneksel egitim olanaklari ile her seyi somut olarak 6gretmek mimkiin
olmamaktadir. Bu sebeple soyut olan olay ve kavramlari somutlastiracak cesitli materyallere ihtiyag
duyulmaktadir. Okul 6ncesi donemde matematik 6gretimi (sayi kavramlari ve sayi aritmetigi) noktasinda
sikintilarin yasandigi ve arayislarin oldugu gorilmektedir (Beckmann, 2014). Somut kavramlar bilgisayar
Uzerinde sanal bir ortamda somutlastirilabilmesi, bu yastaki 6grenciler igin bilgisayar ortamlarinin
vazgecilmez bir oyun ortami olarak goriliyor olmasi bu ortam icerisinde somut 6rnekler sunulmasini
gerekli kilmaktadir. Etkili bir 6gretim icin ihtiya¢c duyulan cok bilesenli materyallerin eksikligi coklu
6grenme ortamlarinin sundugu olanaklarla kapatilabilir. Buna karsin okul dncesi dénemde matematiksel
kavramlar ile ilgili kaliteli dijital oyunlarin eksikligi hissedilmektedir (Hussain vd., 2014). Ayrica okul
oncesi Ogretmenlerinin teknolojik imkanlari okul 6ncesindeki egitsel uygulamalarla birlestirmede
zorlandigi goriilmektedir (Bourbour, Vigmo ve Samuelsson, 2015).

Egitim yazilimlarinin ¢oklu ortamlarda etkilesimli 6grenme yasantilari olusturabileceginden hareketle
sayl kavramlarinin da bu baglamda gelistirilmis egitim yazilimlari ile gelistirilebilecegi diistiniilebilir. Bu
calismada okul 6ncesi egitimindeki problemler ve ihtiyag analizi paralelinde gelistirilen etkilesimli ¢oklu
dgrenme ortami (ECOO) cercevesindeki bir egitim yazillminin, 6 yas grubu cocuklarin sayr kavrami
gelisimine etkisinin incelenmesi amaglanmistir.

Yontem

Bu arastirmada, gelistirilen ECOO’nun etkileri incelenmeye bir deney (ECOO ile egitim verilen grup)
bir kontrol grubunu (geleneksel egitim) kapsayan tekrarli olciimlerden (6n test ve son test) olusan
deneysel desen olusturulmustur. Deney grubu 6grencileri tzerinde etkinligi test edilecek egitim yazilimi
ADDIE tasarim modeli ¢ergevesinde bir etkilesimli ¢coklu ortam uygulamasi olacak sekilde gelistirilmistir.
Hazirlanan yazilim sinif ortaminda grup halinde haftada iki glin, (¢ hafta siiresince gerceklestirilmistir.
Laboratuvar ortaminda ise bireysel olarak iki hafta siiresince iki defa gergeklestirilmistir. Geleneksel
egitim verilen kontrol grubuna ise herhangi bir miidahalede bulunulmamis, okul 6ncesi 6gretmeninin
planlari dogrultusunda ders isleyisi sirdtrtlmustir.

Katilimcilar

Arastirmanin 6rneklemi 2011-2012 egitim-06gretim yilinin birinci yariyiinda anasiniflarina devam
eden altI yas grubu 20 6grenciden olusmaktadir. Calismanin gerceklestiriimesi icin amacgli 6rnekleme
yontemiyle sira digi 6zellik géstermeyen geneli yansitabilecek tipik bir okul segilmistir ( Biyukoztirk, Kilig
Cakmak, Akgiin, Karadeniz ve Demirel, 2010). Okulun iki anasinifinin birisi deney grubu digeri ise kontrol
grubu olarak rasgele belirlenmistir. Bu siniflardaki cocuklardan 10 gocuk (7 Erkek, 3 Kiz) ECOO’lu egitim
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alacak grubu (Deney Grubu), 10 cocuk (6 Erkek, 4 Kiz) ise geleneksel yontem ile egitim alacak grubu
(Kontrol Grubu) olusturmustur.

Kullanilan Veri Toplama Araglari

Arastirma sirasinda 6grencilerin sayir kavrami gelisim dizeyini belirlemek igin 6n test ve son test
olarak "Piaget'in Sayinin Korunumu Testi (PSKT)" kullaniimistir. PSKT, ¢cocuklarin 1'den 10'a kadar olan
sayllar ve korunum kavrami hakkindaki bilgilerini 6lgmeyi amaglayan dokuz sayfalik bir testtir. Farkh
arastirmalarda kullanilan PSKT’nin ylksek givenirliliginin (a=0,84) oldugu gorilmektedir (Alabay, 2006).
Ayrica 6grenciler lUzerinde gergeklestirilen gozlemler ve okul 6ncesi 6gretmeniyle yapilan mulakat nitel
veriler ile deneysel sonuglarin nedenleri agiklanmaya gahsiimistir.

Veri Analizi

Verilerin analizinde, Mann Whitney U-testi ve Wilcoxon isaretli siralar testi kullanilmis, farklarin
anlamhlig a = 0.05 diizeyinde test edilmistir.

Sonuglar

Deney ve kontrol grubu 6grencilerinin 6n test puanlari karsilastirildiginda deney grubu 6grencilerin
On test sira ortalamasi 10.15 bulunurken kontrol grubundaki 6grencilerde ise bu ortalama 10.85 olarak
bulunmustur. Bu sonug 0,05 6nem diizeyinde anlamh bir farklihk géstermemektedir (p>.05, U=46.5). Bu
sonugla uygulama 6ncesinde deney ve kontrol grubu 6grencilerinin PSKT puanlarinin birbirine denk
oldugu gorilmektedir. Deney ve kontrol grubu 6grencilerinin son test puanlarinin karsilastirildiginda ise
her ne kadar istatistiksel olarak deney ve kontrol grubu ortalamalari arasindaki fark anlamli gériinmese
de (U=31, p>.05) ortalamalar arasindaki fark deney grubu o&grencilerinin sayr kavrami gelisim
dizeylerinin gelisiminin yiksek oldugu ydniinde ipuglari vermektedir.

Deney grubunun 6n test ve son test puanlarin arasindaki iliski karsilastirildiginda deney grubu
ogrencilerinin PSKT’den aldiklari deney 6ncesi ve sonrasi puanlari arasinda anlamli bir farkin oldugunu
gorulmistir (z=2.66, p<.05). Fark puanlarinin sira ortalamasi ve toplamlari dikkate alindiginda, gézlenen
bu farkin son test puani lehinde oldugu goérilmektedir. Kontrol grubunun 6n test ve son test puanlari
arasindaki gelisimin istatistiksel anlamhligini belirlemek Uzere yapilan istatiksel analizde ise kontrol
grubu o6grencilerinin 6n test ve son test puanlari arasinda anlamli bir fark oldugunu gostermektedir
(z=1.97, p<.049). Fark puanlarinin sira ortalamasi ve toplamlari dikkate alindiginda, gézlenen bu farkin
pozitif siralar, yani son test puani lehine oldugu goriilmektedir.

Deney grubundaki 6grencilerin aldiklari 6n test, son test puanlar arasindaki farkin cinsiyete gore
karsilastirlilmasinda deney grubundaki erkek c¢ocuklarin sira ortalamasi 5.83, kiz gocuklarin sira
ortalamasi 5.00 bulunmustur. Bu sonugla, kiz ¢ocuklar ile erkek cocuklar arasinda anlamh bir fark
olmadigl ortaya cikmistir (U=10, p>.05). ECOO’nun uygulandigi deney grubu ve geleneksel egitim
yonteminin kullanildigi kontrol gruplarinin ikisinde de Piaget’in Sayinin Korunumu Testi (tavla pullariyla
uygulanan) sonucu egitim éncesinden sonrasina bir farkhlik olusmadigi gdzlenmistir.

Ogretmenlerin Degerlendirmeleri ve Uygulamalar Sirasindaki Gézlemler

ECOO’yu kullanan &grencilerde verilen gérevi yerine getirirken asamalar arasinda gorsellikle
eszamanh olarak verilen sesli geri bildirimin 6grenciyi gldiledigi gortlmustir. Okul oncesi 6gretmeni
ECOO’nun asama-asama ilerlemesinin 6grencilerde miicadele etme ve sonuna ulasma istedigi
olusturdugunu belirtmistir. Goérsel sunulmadigl stirece kalici bir 6grenme olusturulamadigini ve
ogrencilerin kendi hakimiyetin de oldugu durumlarda daha iyi 6grendigini sdyleyen okul oncesi
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dgretmeni ECOO igerisinde bulunan grafik ve seslerin 6grencilerin ilgisini gektigi ve gérevi tamamlama
isteklerini olumlu yonde etkiledigi belirtmistir. Okul &ncesi 6gretmeni bu dénem 6grencilerin somut
anlama diizeyinde oldugunu bu dogrultuda uygulamada yer alan st diizey gorselligin onlari strekli aktif
olmaya ittigi ve 6grencilerin farkinda olmadan sayi kavramlarini kazanabildiklerini ifade etmistir.

Ozellikle sayr kavramlarina gegilmeden &nce eslestirme, gruplandirma ve siralama gibi sayi
kavramlarinin temelini olusturan kavramlari takip eden bir siirecin, kolaydan zora dogru bir ilerleme
olusturdugunu belirtmistir. Bu asamalar arasindaki gegcisin hikayenin bir parcasi olarak gosterilmesi fark
ettirmeden 6grencileri bu kavramlari 6grenmeye ittigini ifade ederken, kavramlarin farkli sekillerde
verilmesinin 6grencilerin daha iyi kavradigini gériilmektedir. Sinif ici gdzlemlerde, ECOO’nun sinif
ortaminda yuritllmesi 6grencilerinin tamaminin ilgisini ¢ekerek uygulamayi daha ¢ok grup etkinligine
donistlirdiigli ve bu sayede 6grencilerin birbirleriyle iletisim kurmasini sagladigi gortlmastir. Sinif
ortaminda vyapilan uygulamada merakin biraz daha yogun oldugu belirlenmistir. Bilgisayar
laboratuvarinda bireysel uygulama firsati sunulmasi kavramlari pekistirirken farkli bir ortam goérme
heyecanini da beraberinde getirdigi sdylenebilir.

Tartisma ve Oneriler

Okul ©ncesi programi 6grenci merkezlidir ve 6gretmenler 6grenme siirecinde 6grencilere bu
dogrultuda firsatlar saglamaktadir. Tasarlanan ECOO sayesinde 6grenciler 6grenmenin merkezine yer
almaktadir. Yiritilen deneysel calisma sonrasinda ECOO’yu kullanan 6grencilerin sayi kavrami gelisim
ortalama puanlari geleneksel sinif ortamina kiyasla daha yiiksek bulunmustur. Yani ECOO’nun sayi
kavrami gelisimi Gizerinde olumlu etkisi gorilmektedir. Gergeklestirilen diger calismalarda da okul 6ncesi
donemde kullanilan ¢oklu ortamlarin 6grencilerin basarisina olumlu katki sagladigi gérilmektedir (Din,
Calao, Ward, Chiong, ve Shuler, 2001; Gee, 2003; Lieberman, Bates, ve So, 2009). Ayrica, Kramarski ve
Weiss (2007) sayr kavrami gelisimi Uzerinde ¢oklu ortamlarin 6nemli bir etkisinin oldugunu
belirtmektedir. Bunun yaninda ECOO uygulamalarinin oyun olarak sunulmasi ¢ocuklarin sayi kavrami
gelisiminde dikkate deger bir rol oynamaktadir. Clinkii bu dénemde ¢ocuklar eglenceli uygulamalara ve
oyunlara diskiindir. Bu bakis agisindan ECOO’nun &grenmeyle eglenceyi birlestirerek cocuklarin
motivasyonlarini saglamasi basarilarinin artmasini saglamis olabilir. Segers ve Verhoeven (2003) okul
oncesi Ogrenciler icin gelistirilen bilgisayar destekli c¢oklu ortamlarin olumlu katkilar sagladigini
belirtmektedir. Coklu ortamlarda kullanilan grafik, animasyon ve c¢izgi film karakterleri 6grencilerin
motivasyonunu artirmaktadir (Nusir vd., 2013). ECOO ile saglanan motivasyon deney grubu 6grencilerin
yliksek basari puanlari elde etmelerine sebep olmus olabilir. Clinkii derse karsi motivasyon saglayan
ogrenciler daha fazla ¢aba gostermektedir. Motivasyonun ortaya ¢ikmasinda ¢oklu ortamlarin katilim
saglamasi (Westera, Hommes, Houtmans, ve Kurvers, 2003), gercek hayatta karsilasiimayacak 6grenme
firsatlari sunmasi (Tse-Kian, 2003) ve eglenceli olmasinin (Brearley Messer, Kan, Cameron, & Robinson,
2002) etkili oldugu soylenmektedir. Ayrica yapilan calismalarda okul 6ncesinde c¢oklu 6grenme
ortamlarinin  kullanilmasinin  matematiksel becerilerin kazandiriimasina olumlu katkilar sagladig
goriilmektedir (Agus vd., 2015; Hussain vd., 2014; Moeller vd., 2015; Nusir vd., 2013; Ostergren ve Traff,
2013; Soot ve Mackey, 2015; Soydan, 2015).

ECOO0 uygulamasi boyunca 6grencilere eslik eden karakterle dgrencilerin kendilerini 6zdeslestirmeleri
ve her cevap sonrasinda verilen olumlu-olumsuz donitle beraberinde kullanilan gudileyici ifadeler
6grencilerin motivasyonunu artirmada etkili olmus olabilir. Hikdye icerisinde ilerleyen asamalari takip
ederek gole balik tutmak icin ulagsmak isteyen 6grencilerde olusan miicadele istegi ve asamalarda
kolaydan zora dogru ilerlemeleri 6grencilerin uygulamayl tamamlama istegini Ust dlizeyde tutmus
oldugu dusinilmektedir. Oyunun sonunda kendilerinden istenilen gorevi tamamlamalarindan 6tiri
sunulan gorsel ve sesli geribildirim onlarda basari duygusu olusturmustur. Her tutulan balik sonrasinda
toplam balik sayisi hakkinda hem gorsel hem de s6zel olarak aninda verilen geribildirim 6grencilerin sayi
ile sembolii birlestirmelerini saglayarak 6grenmeleri Gizerinde etkili oldugu disinilmektedir.
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Hazirlanan ECOO soyut olan bilgilileri somutlastirabilmesi dgrencilerin gelisim durumu géz éniinde
bulundurularak hazirlanan ECOO &grenciyi geleneksel egitim yéntemlerinin &tesine gecirerek bilgiyi
gorerek-duyarak edinmelerini sagladigi gibi onlarin aktif yollarla, deneyerek, hata yapma o6zgilirligu
icinde dgrenmelerini de saglayabildigi disiiniilmektedir. Ogrenci merkezli yaklasimlarin geregi kontrolii
o6grenciye vermek onlari izleyiciden katilimciya ¢evirmektedir. Bu ¢alismada deney grubu 6grencilerine
hazirlanan materyalin bu ¢ercevede de olumlu katkilar sunmus oldugu diisinilmektedir.

Deney ve kontrol gruplarinda sayi korunumu {zerine, uygulamanin éncesinden sonrasina anlamli bir
fark gozlenememistir. Okul 0Oncesi donemdeki c¢ocuklarin sayi korunumu testlerinden basarili
olamamalari, ¢ocuklarin korunum igin yeterli zihinsel islem dizeyine heniiz ulagmadiklarina isaret
etmektedir. Piaget (2013) alti yas grubu okul oncesi doénemdeki g¢ocuklarin mantiksal
diisinemediklerinden korunum igin yeterli zihinsel islem dizeyinde olmadiklarini 6ne siirmektedir.
Piaget (2013) bu durumu “gocuklarin nesnelerin fiziksel mekanda yerleri degistiginde sayilarinin ayni
kaldiklari” seklinde yorumlamistir. Bu konuda vyapilan diger calismalarda benzer sonuglar ortaya
koymaktadir (Coskun, 1990; Kacar ve Dogan, 2007; San ve Ari, 1988). Bazi kavramlarin 6gretilmesinde
ECOO da olumlu etkiler yapamayabilirler. Nitekim bu olumlu etkilerin gerceklesebilmesi icin bazi 6n
yeterlilikler gerekli goérilmektedir. Sayi korunumu kavraminin gelisimi de bu sekilde distintlmelidir.

Ayrica ECOO’nun kullanildigi deney grubu cocuklarinin sayr kavrami kazanim diizeyleri arasinda
cinsiyete bagli olarak anlamli bir fark bulunmamasi gelistirilen ECOO sayi kavrami gelisiminde cinsiyetler
arasinda bir farklilik olusturmadigini gostermektedir. Nitekim San ve Ari (1988), Altunbas (2001) da
calismalarinda anasinifina devam eden 6 yas ¢cocuklarinin matematiksel kavramlari kazanma durumlarini
belirlemek amaciyla yaptigi ¢alismasinda, kiz ve erkek 6grencilerin basari diizeyi yaklasik olarak ayni
bulmuslardir. Nusir vd. (2013) ve Urkiin (1992) okul &ncesi dénemde coklu ortam kullaniminin
matematik becerilerinin gelisiminde cinsiyete gore bir farkllik olusturmadigini belirtmektedir.

Okul o©ncesi egitimde gelistirilmesi zor kavramlardan birisi olarak gorilen sayr kavraminin
gelistirilmesinde 6gretmenlerin yasadigi dnemli sorunlardan birisinin nitelikli materyal sorunu oldugu
bilinmektedir. Bu c¢alismada uygulanan ECOO ile okul 6ncesinde matematiksel kavramlarin
gelistiriimesinde etkili ve verimli bir sekilde egitim icin ihtiyac duyulan materyallerin eksikliginin
hazirlanan ECOO ile kapatilabilecegine yonelik kanitlar sunulmaktadir. Elde edilen veriler, gelistirilen
ECOO’nun égrencilere kazandirilmasi en zor becerilerden olarak gériilen sayi kavrami gelisiminde kaynak
materyal olarak kullanilabilecegini gostermistir. Cocuklarin gelecekte ki yasantilari da distunuldiginde
bilgisayarin var olan tim olumsuz yanlarini en aza indirerek, okul dncesi ¢ocuklarin egitimini gelisimsel
ozelliklerine uygun yazihmlarla desteklemek igin g¢aba gosterilmelidir. Bu etkinliklerin yaparak ve
yasayarak 6grenmeyi saglamasina ¢ocuk icin daha eglenceli firsatlar olusturmasina dikkat edilmelidir.

Ogrencilerdeki kavram gelisim diizeyinin belirlenmesi icin PSKT kullaniimistir. Ancak test sayfalarinin
fazla olmasi okul 6ncesi 6grencilerin gelisim durumlari da disinildiginde 6grencilerde uzun siire
motivasyon saglama agisindan glicliik olusturmaktadir. Bu sebeple farkh bir yontemle veya daha kisa
streli testler ile kavram gelisim diizeyi belirlenebilir.
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The aim of this study was to provide more effective teaching of the unit “Electricity in
our lives” to the 8" grade middle school students with visual impairment. The needs of
these students were identified in order to design the activity. Their general and special
needs were also taken into account. The effect of the activity on their conceptual
learning was investigated. Qualitative approach was employed as the research strategy
and carried out as a case study. Participants of the study was consisted of seven
visually impaired students. It is find out that the activity has a positive effect on
students’ conceptual learning.
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Bu galisma ortaokul 8. sinif diizeyindeki gérme engelli 6grencilere Fen Bilimleri dersi
Yasamimizdaki Elektrik Gnitesinin kazanimlarina yonelik olarak daha etkili bir egitim
sunabilmek amaciyla yapilmistir. Calismada goérme engelli 6grencilerin  gorme
diizeylerine yonelik ihtiyaglari ve tiniteye yonelik genel 6grenme ihtiyaglari belirlenmis
ve bu ihtiyaglar dikkate alinarak bir etkinlik hazirlanmigtir. Hazirlanan bu etkinligin
ogrencilerin kavramsal 6grenme diizeyleri lzerindeki etkisi incelenmistir. Calismada
nitel arastirma yaklasimlarindan durum calismasi kullaniimistir. Katilimcilar gérme
engelli 7 6grenciden olugmaktadir. Galisma bulgularinda yapilan etkinligin gérme
engelli 6grencilerin Yagsamimizdaki Elektrik Gnitesinin kavramsal 6greniminde olumlu
etkileri oldugu belirlenmistir.

Author: betulokchu83@gmail.com.tr



Betiil OKCU, Mustafa SOZBILIR— Cukurova Universitesi Egitim Fakiiltesi Dergisi, 451), 2016, 23-48

Introduction

Life is being continuously changed. These changes are affecting the education processes. Changes
happening in educational process are aiming to raise generations who direct individuals to prefer means
of obtaining significant information rather than memorization, teaching the obtained information in
daily life and finding solutions to problems encountered. Individuals having these aimed skills depend on
the designing of effective learning environments and using the tools and educational materials prepared
in accordance with the education technology principles (Yanpar Yelken, 2011). Since the use of tools and
materials in the education process activate more than one sensory organs of individuals, learning will be
more effective.

In many studies, visual descriptions, educational technologies and educational materials have been
proven to provide important contributions to learning process (Baki, Yalginkaya, Ozpinar & Uzun, 2009;
Sahin, 2003; Uyangor & Ece, 2010; Yesilyurt & Gil, 2011). Since the use of tools and materials in the
education process activate more than one sensory organ of individuals, learning can be more effective.
Meanwhile, lack of any sensory organs is a circumstance that may cause deficiencies or inabilities
(Gursel, 2012). Senses being affected by inabilities for any reason should not be a circumstance
negatively affecting learning. For this reason, individual needs of students in education processes must
be considered.

Education process is a process covering not only normal students but also students who became
disabled due to some impairment. Impairment is defined as not being able to perform a skill, having
limited capacity to act in a certain way (Cavkaytar, 2012; Eripek, 2005); and individual not being able to
perform his social and emotional roles and things he normally should depending on his age, gender,
social and cultural factors is defined as disability (Citil, 2012). If the impairment has affected the sense of
vision, this is encountered as visual impairment (Kizilaslan, Zorluoglu, Yiicel, & So6zbilir, 2016). Visual
impairment is legally defined in two types as blind and low vision. Individuals whose vision with two
eyes is lower than 1/10 despite all medical corrections and who cannot utilize their vision in daily life are
blind, individuals whose vision with two eyes is 3/10 despite all corrections and who can only utilize
their vision in daily life by means of various tools are low vision individuals. As for educational terms,
individuals who have extreme vision loss, performing their education through other sensory organs,
mainly touching, are defined as blind; individuals who can utilize their vision even a little by using
auxiliary tools are defined as low vision (Gursel, 2012). Since vision is an important factor in learning, the
use of special learning methods which can remove this inability in learning of blind or low vision
students is very important (Buyurgan & Demirdelen, 2009).

Education processes should be organized by taking the visual needs of the students into
consideration in the education environments where visually impaired students are found and realization
of a more effective learning should be ensured. Therefore, individual needs of the students should also
be determined and education methods according to these needs should be selected, materials and tools
suitable for the visual impairment of the students should be utilized. The use of materials and tools in
Science lessons, where visuals are especially intense, is considerably important. For example, teaching
tools that can be used to see some issues in physics courses for students with disabilities was proposed
by Biilbil and Eryilmaz (2012).

Electric in our Lives unit found in the science lesson, physical events learning fields, is one of the
units which absolutely require the use of tools, materials and activities in terms of information
contained. This unit is important in terms of containing information that may be used in daily life and
scientifically as well as being difficult (Mayo, 2004).

When the current body of literature is examined, it was seen that more studies were made
concerning use of tools and materials appealing to senses other than vision in the education of visually
impaired students unlike normal students (Bilbil & Eryilmaz, 2010; Bilbal, 2011; 2013; Okcu & Sozbilir,
2016; Sozbilir vd., 2015). When the contributions of science lessons to daily life is considered, the
visually impaired students should also possess the skills provided by science lessons just as necessary as
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students with normal vision. Therefore, this study is aimed to design the education environments by
structuring according to needs and expectations of visually impaired students towards the gains of
Electricity in our Lives unit, chosen from the Science lessons Physical Phenomena learning field.
Therefore, an instructional design was made for both more effective explaining of the unit and more
effective learning of the concepts of the unit by visually impaired students.

Method

In the study, design-based research method was used (Design-Based Research Collective [DBRC],
2003). Study consists of 3 stages as need analysis, instructional design and implementation. In the first
and third stages of the research, the case study method was utilized (Yin, 2003). Case study is a
qualitative research approach where the researcher collects data through data collection tools
containing various resources on one or more circumstances limited in a certain time, circumstances and
themes depending on the circumstances are defined (Creswell, 2007). In the first stage, for the purpose
of determining the individual needs of visually impaired students on science education, descriptive case
study was resorted, as for third stage, to see how effective is the developed education design
(effectiveness and materials) on concept learning, explorative case study was used. In the design of the
research, ADDIE model was used, which is one of the core education design models. ADDIE model
consists of Analysis, Design, Development, Implementation and Evaluation stages. The stages of the
study is as follows:

1% Stage (Analysis):

e Analysis Stage: Individual learning needs and concept learning levels of visually impaired
students were determined towards acquiring knowledge and skills specified in the 8th grade science
curriculum (MEB, 2013) and in-class observations and semi-structured interviews done with students
were used for needs analysis. As a result of in-class observation data, the general needs of the
students regarding learning outcomes and interview data, individual learning needs of the students
were determined. In this context, the achievement levels of 8th grade students on 2 learning
outcomes related to magnetic effect of electric current and transforming electric energy to motion
energy were determined within scope of "Electricity in our Lives" unit, Magnetism in our Daily Life
topic and the design of instruction was made in light of general and special requirements.

2™ Stage (Design and Implementation):

e Designing Stage: In this stage, current problems of students related to 2 learning outcome
related to magnetic effect of electric current and transforming of electric energy to motion energy
and the gain that will form the relation between the solutions of these problems and designed
activity are classified by proposed learning fields of science. For the learning outcomes to be brought
to students in an understandable way, the learning outcomes were classified according to Bloom
taxonomy. Classification of learning outcomes according to Bloom taxonomy is as follows:

1. Learning Outcome 1.4. Explores and presents where the magnetic effect of electric
current is used in daily life (Factual Knowledge - Analysis)

2. Learning Outcome 1.5. Notices electric energy transforming to motion energy (Factual
Knowledge - Analysis)

e Development Stage: In this stage, to appropriate bringing of the learning outcomes in
education process to learning fields, materials and activity (instructor’s guide, instructional materials,
supportive environment organization, measurement and assessment tools) are developed in
accordance with the nature of science and properties of scientific knowledge (Simsek, 2011). Also,
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for the developed activity to be implemented, an instructor’s guide, where how an applied activity is
carried out, instructor and student roles are explained, purposes of activity and education are found
and a student work sheet where the directives on what will be done and which materials will be used
by the student in the activity is found were prepared. In addition to these, an interview form to take
the opinions of students after the implementation regarding achievement tests and design for the
evaluation of the effectiveness of the design developed.

e Implementation Stage: In this stage, necessary planning and development for the convenient
implementation of developed instructional materials and activity in the class environment were
made. Besides the organization of how to use the environment, material, tools and activities in the
implementation process, timing, sitting arrangement, training on their roles in this implementation
were given to educators. Then, the design was implemented. During implementation of the design,
observations based on the implementation were made. Also, after the implementation of designed
activity, student opinions were collected through semi-structured interviews.

3™ Stage (Evaluation of Design):

Applicability and practicability and strong and weak aspects of the design were determined in the
light of data obtained from the observations and interviews made in the implementation process,
evaluations on the whole of the process were made and the aspects of education design requiring
improvement were revealed. Evaluation process was made taking program, material, tools and activity,
educator, student, process dimensions into consideration. Also, for the purpose of evaluation of
instructional design process, criteria were developed in the practicality, applicability, suitability and
validity (Simsek, 2011) dimensions and evaluation according to these criteria were made.

Let's make an electric motor activity towards the needs of students determined in the needs analysis
stage, which is the first of the stages explained above, was planned by taking the individual attributes of
visually impaired students into consideration and designed by making various adaptations. The activity is
one made for students with normal vision. This activity was performed by forming two-student groups
consisting of one blind student and one low vision student and by active participation of each student. In
the tools used for low vision students, big type sized letters and color contrast were considered, as for
blind students, Braille alphabet was used in written sections and the activity was performed with
materials they could sense by touching.

The Participants

The participants of the study are formed by 8th grade students studying in 2013-2014 and 2014-
2015 education years in Erzurum province, Yakutiye Visually Impaired Middle School. 5 students
studying in 8th grade in 2013-2014 education year and 8 students studying in 8th grade in 2014-2015
education year took part in the needs analysis, which is the first stage of the study. Study group was
formed by using purposive sampling method. Purposeful sampling enables deep study of circumstances
thought to have rich information (Buyukoztirk, Kilig, Cakmak, Akgln, Karadeniz, & Demirel, 2009).
Descriptive information on visually impaired students participating in the study are found in Table 1 and
Table 2.

Table 1.
Student composed of study group for needs analysis stage
Student No Vision Level Eye with the vision deficiency

Si1 Low Vision Both eyes
Sia Low Vision Both eyes
Si3 Totally Blind
Sia Totally Blind
Sis Totally Blind
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Table 2.
Student composed of study group for the implementation stage
Student Vision Level Eye with the vision deficiency
No
Sy1 Low Vision Both eyes
S22 Totally Blind
S,3 Low Vision While one eye with low vision, the other eye doesn't see at all
So4 Low Vision Both eyes
Sys Advanced Myopic Both eyes
S,6 Low Vision Both eyes (Vision impairment in the right eye is more severe)
S, Low Vision Both eyes

(S: student; 1: needs analysis stage; 2: implementation stage; 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11: student
number)

Data Collection Tools

As a data collection tool in the needs analysis stage of the study, in-class observations and semi-
structured interviews were used to determine the needs of the students. As for the implementation
stage, semi-structured interview form, student work sheets, achievement test and conceptual
understandings interviews made with the students for the purpose of determining concept education
were used as data collection tools.

1. Observation Form: The form used for in-class observations was developed depending on the
unstructured observations made during the needs analysis stage. As a result of observations made at
the first stage, a semi-structured observation form was developed in order to observe the activities
developed by taking individual needs into account. This form was used to evaluate the implementation
of instructional design. While in the unstructured observation form included basic question to guide
observation such as "How does it happen?, Need and Observer Notes" sections, semi-structured form
was formed in order to cover sections such as "Preparation to Education, Suitability to Student’s needs,
Functionality of the Activity, Practicality of Activity and Actualization of Instruction" dimensions. These
dimensions found in the unstructured form were formed by referring to observation data analysis and
expert opinions.

2. Student Work Sheets: Work sheets were prepared for the purpose of ensuring students to be
active during activity. Materials of the activity to be performed and necessary directives for the
actualization of activity were found in the work sheets. Each directive is followed by an open ended
question. By this means, it was aimed for the students to learn what they are doing for why while
performing the activity. Care was also taken while preparing work sheets to make them suitable for
gains and necessary corrections were made in accordance with expert opinions.

3. Achievement Test: Test was developed in order to measure students’ achievement before and
after teaching. The pre-test and post test questions were the same. Five multiple-choice questions were
developed by taking the learning outcomes into account. Experts were asked to review the questions
and necessary revisions were made according to the feedback received.

4. Student Interview Form: interview form is used for the purpose of determining the conceptual
learning levels of the students. While preparing the interview form, activity oriented learning outcomes
were considered. Interview questions prepared were organized by taking expert opinions.

In-class observations were made by using unstructured observation form in needs analysis stage and
semi-structured observation form in implementation stage. Unstructured observation form consists of
two parts. Cognitive process according to Bloom Taxonomy and analysis according to knowledge
dimension fall into the first part and how does it happen, needs and observer notes fall into the second
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part. As for the implementation stage, for the purpose of evaluating the activity, second part was semi-
structured unlike the first observation form and some evaluation criteria for the activity and materials
were formed.

Table 3.
Evaluation template of open ended questions
Code Description Score
Fully Correct Answers containing all aspects of the correct answer scientifically 1
Partially Correct ~ Answers containing some aspects of the correct answer scientifically 0,5
Misconception Answers containing correctible misconceptions (correct answer but also 0,25
contains some misconceptions)

Incorrect Answers that are scientifically incorrect 0
Incomplete/Not  Answers such as "l don't know", "I didn't understand" and question is 0
Understood repeated.
Empty/Irrelevant  Answers that are irrelevant, unclear, incoherent and left empty 0

As shown in Table 4, answers containing all aspects of the scientifically correct answer were
evaluated with 1 point, answers containing some aspects of the scientifically correct answer were
evaluated with 0,5 point. As for the incorrect answers containing misconception, they are evaluated
with 0,25 point. Also in this evaluation, the method of penalizing by giving a lower score instead of full
or half scores to answers were preferred due to presence of correctible incorrect answers by taking
incorrect answers into consideration. Incorrect, incomplete/not understood and empty/irrelevant
answers were evaluated with 0 point.

Findings

In this section, the findings obtained as a result of the analysis of study data are presented in titles as
interview, observation, work sheets and achievement test findings. It was aimed in the study that
students achieve the learning outcomes of 'Explores and presents where the magnetic effect of electric
current is used in daily life’ and ‘Notices electric energy transforming to motion energy’ through electric
motor activity.

Needs Analysis Stage Findings

As a result of the analysis of data of interviews made with the participating students for needs
analysis stage towards 'Explores and presents where the magnetic effect of electric current is used in
daily life’ and ‘Notices electric energy transforming to motion energy’ researches and presents the
places where the magnetic effect of electric current is used in daily life' and 'notices electric energy
transforming to motion energy' learning outcomes, some codes and categories were obtained. These
are as presented in the following table.
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Table 4.
Needs analysis interview categories
Category A. Areas of usage of magnetic effect Frequency
A.1. I don't know 3
A.2. Drying machine 1
A.3. Door bell 1
Category B. Transformation of electric energy to motion Frequency
energy
B.1. 1 don't know 2
B.2. By wind turbine 1
B.3. By washing machine 1
B.4. In dams 1

As a result of conceptual understanding interviews carried out with the students on learning
outcomes, it was seen that not all of the students achieve the learning outcomes. In giving examples to
areas of usage of magnetic effect, only two of the students could give examples from daily life, while
three of them had no knowledge on this learning outcome. Three of the students could answer to
question asked related to the learning outcome of electric energy transforming to kinetic energy as a
result of magnetic effect, but it was seen that two of them had no knowledge related to this learning
outcome. It is also understood from the answers given by the students in the classes that they did not
displayed any acceptable understanding towards these learning outcomes. The reason for this can be
thought as the education towards these learning outcomes during the classes made only as verbally and
students being passive during classes. As a result of the analysis of interview data, achievement level of
students to learning outcomes are determined as percentages. These are given in Table 5.

Table 5.

Learning outcomes achievement percentages of students as a result of needs analysis

Cognitive Status of Student’s
Process Understanding
Unit Topic w O and
£ £ Knowledg %
o O
g5 e
- © Dimension  S;, S12 S13 S1a Sis
Electricityin ~ Magnetism in 1.4. A4, - - - + - 20
our Lives our Lives 1.5. Ad. + - - + - 40

Analyses based on the data obtained through in-class observations during needs analysis are also
supporting the interview findings. Students being in the position of passive listeners in the classes are
causing them to mostly learn as memorizing and prevents forming of meaningful knowledge.
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Table 6.
Example from science lesson in-class observations

Lesson: Science

Unit/Subject: Electric in our Lives / Magnetism in our Daily Life

Date: 13 May2014

Time: 09:45-10:15

Science is generally taught as teacher providing verbal explanation without any practical activities. Blind
students are mostly listening to teacher by putting their heads on their desks while low vision students
are sometimes trying to follow the books and time to time trying to listen to the teacher. No tactile
materials had been used for the needs of visually impaired students, thus students remain passive in the
classes.

As a result of interviews and observation analyses, it was identified that no activities towards
student's use of any tools or materials during the lessons and only verbal listening was made. This
creates an obstacle to structuring of knowledge especially for blind students. As a result of observations
and interview data supporting observations, for the visually impaired students to perform a more
effective science learning, it was decided that activities using tools and materials appropriate to their
visual disability levels should be available in the classes and Electric motor activity was designed based
on the information obtained from the students. The design was applied to students of same class level
for 2 class hours in next education year.

Implementation Stage Findings

The activity of ‘Let's Make Electric Motor’ was planned for the purpose of bringing 'Explores and
presents where the magnetic effect of electric current is used in daily life’ and ‘Notices electric energy
transforming to motion energy' learning outcomes to visually impaired students. Materials to be used in
the activity was increased based on the number of groups of two formed. Thus, each student has found
the chance to examine the materials provided and performed the activity together with one of their
friends.
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Table 7.
Materials and performing of Let's Make Electric Motor activity

Activity Materials Activity Image

® 6 Volt Battery

e 1 Magnet

e Copper wire

e 2 Hooked Pins

e 2 Rubber Bands /

First, the magnet was placed on the battery and fixed with rubber bands. Then, two hooked pins
were attached to each end of the magnet with rubber band again. Copper wire was coiled over
another battery and a coil was obtained. Then the ends of copper wire which was made into a
coil was attached to hooked pins and the coiled wire was made to turn by the magnetic effect of
current in the battery and magnet.

The activity was performed in groups by students following the directives found on the Student
Work Sheets. Thus, each student had active role in the activity. During the activity, teacher has guided
the students and helped the blind students. The turning motion of coil made by copper wire by the
magnetic field effect of magnet and current from the battery was ensured to be perceived by the
students in the activity. For the students who could not perceive the turning motion in copper wire, a
different tool was used. Current from a power sources was provided to an electric motor placed on a
transparent propeller with the help of conductive wire and magnet and the propeller was made to
rotate. Rotation of the propeller was perceived by the blind students by touching. Also, for the propeller
to be easily perceived by low vision students, each blade of the propeller was covered with yellow

paper.

Implementation stage is the stage which all of the students are active during the activity and
perform the activity. As a result of the analysis of data of interviews made with the students after this
stage, achievement level of students to gains are determined as percentages. These percentages are as
given in Table 9.

As it is understood from Table 9, visually impaired students have achieved the learning outcomes no.
1.4 and 1.5 of ‘Magnetism in our Daily Life’ subject after the activity performed. A total of 11 students
have participated in the activity practices, 4 of them did not participate in the interview according to
voluntary principle and the assessment was made over the remaining 7 students. After the activity,
which the students were fully active and which they performed themselves, group success and
individual success was determined as 100%.
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Table 8.
Let's Make Electric Motor activity practices

esson: Science
nit/Subject: Electric in our Lives / Magnetism in

* \Eur Daily Life
| 'Date: 15 May2014

“Time: 09:50-10:25

The activity of Let's Make An Electric Motor was performed in groups and a propeller was used for
better perceiving of the rotation by a blind student. The perception of propeller rotating by a blind
student is ensured by making the student touch the edge of the propeller.

Table 9.
Achievement of students after the implementation in learning outcomes
3
§ Cognitive Post-Activity Level of Student
§ Process
o and Group
£ Knowledge Success
§ Dimension o S, Sy Sw S S S P
Unit/Subject = ‘
Electric in our Lives / 1.4. A.4. + + + + + + + 100
Magnetism in our Daily  1.5. Ad. + + + + + + + 100

Life
Individual Success% 100 100 100 100 100 100 100 100
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Pre-Test and Post-Test Findings

Before the activity, a pre-test was applied to the students. The same test was applied as a post-test
after the activity and the change in these two tests were determined in percentages. Figure 1 shows the
percentage of changes between the two tests.

100
90
80
70

60

50 M Pre-Test

. -
40 Post-Test

30
20

10

S1 S2 S3 S4 S5 S6 S7  Mean

Figure 1. Pre-test and post-test change in percentages

As it is seen from the figure 1, the changes between the pre and post-test is clearly shows that
students’ achievements are increased significantly. Students being more successful in post-test both
individually and as a group compared to pre-test. Depending on this fact it could be argued that this
activity helped students to increase students understanding.

Discussion & Conclusion

As a result of the activity designed towards the two learning outcomes of ‘Electric in our Lives’ unit,
magnetism in our daily lives subject, the achievement level of students to learning outcomes compared
to students in the classes without any activity, tools or materials were determined as considerably
higher. This reveals the result of learnings happening in the environments where the students are made
to participate actively in the lessons being more effective. Especially the individuals affected by vision
inability due to any reason also going through a learning process as effective as normal students will be
possible by actively using the remaining sensory organs of these students.

This study clearly shows how visually impaired students’ success in science could be increased if you
take their needs into consideration and design learning environments according to their needs. The
activity used in the study is an activity used for normal students and arrangements and adaptations
were made by taking individual needs of low vision or blind students into consideration. Thus, any
student could use learning tools suitable for their own individual needs and could actively participate to
class. The students not only engaged with the tools in this implementation but also encouraged to
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continuously think about the activity by the Work Sheets given to students during the activity. For each
stage of the activity, questions were directed to students and ensured that they gave answers according
to their own observations in the activity. Thus, students could use their thinking ability while learning.
After the activity, through Learn section found in the last part of the work sheet, what have the students
learnt were analyzed. In conclusion, the semi-structured interviews made with the students after the
activity have shown the achievement levels of the students to gains in a process where themselves are
active are higher.

In the education of lessons such as science which contain knowledge usable in daily life and subjects
rely heavily on visual learning, learning environments where students can activate all their senses
provide positive contributions to learning of students. Therefore, the individual needs of every student
should absolutely be considered in learning processes. Since the vision disability levels of visually
impaired students who requires special education differ individually, the individual needs of these
students should absolutely be considered during learning.

With this study, the result of lack of vision senses of low vision and blind students not causing any
obstacle to instruction of these students, necessary knowledge may be brought to students by using
appropriate methods and techniques and adaptations suitable to vision disability levels was reached.
Some studies found in the literature on developing materials and adaptation of tools for an education
process which the visually impaired students are supporting the results of this study (Gupta & Singh,
1998; Poon & Ovadia, 2008; Supalo, Dwyer, Eberhart, Bunnag & Mallouk, 2009;).

The majority of the studies found in the literature on the education processes of visually impaired
students are studies made to form environments where these students can be academically more
effective and support their education through auxiliary tools or materials according to their vision
disability levels. This study made by an activity created by adaptations and arrangements made by
taking the individual needs of students into consideration unlike the studies found in the current
literature is of great importance. Since the activity was created in a way visually impaired students' low
vision or blindness circumstances are taken into consideration, with attributes they could perceive, the
students were willing to participate to process and show the necessary skills for achievement of gains.
They could answer to questions asked related to activity by the results of the activity they performed
themselves.

Implementations for Practice

Visually impaired students differ according to type and level of vision disability. In general and
special education environments of visually impaired students, the diversity of the students should
absolutely be considered. In learning environments where general education needs as well as special
needs are considered, students may actualize a more effective and efficient learning. In addition to this,
physical arrangements suitable to the requirements of students should be made in the environments
where visually impaired students are found. The tools and materials to be used should be available in
easily accessible places, if necessary, each tool should be labeled with big sized typefaces for those with
low vision, and Braille for those who are blind. Students should be informed for an activity to be
performed, audio descriptions should be available on the condition of focusing on blind students.

In the light of data obtained in this study, adaptations and arrangement necessary for the visually
impaired students to learn science concepts more effectively and transfer the knowledge learned to
daily life can be made is revealed. Also, the result of access to knowledge may be made easier for every
student, whether with a disability or not, was reached in this study. This study, which contains an
activity adapted for the requirements of visually impaired students from an activity planned for students
with normal vision, is thought to be an example for the studies to be made towards the education
processes of visually impaired students.
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Tiirkge Siiriimii

Giris
Yasamin slirekli degisime ugramasi ve bu degisimlerle yenilenmesi egitim- 6gretim sireglerini de
etkilemektedir. Egitimsel slrecte meydana gelen degisimler bireyleri ezber bilgiden ziyade anlamli
bilgiler edinme yollarina iten, edinilen bilgileri ginliik hayatta kullanabilmeyi 6greten, karsilastiklari
sorunlara ¢oziimler Uretebilen nesiller yetistirmeyi amaglamaktadir. Bireylerin amaglanan bu becerilere
sahip olmalar etkili 6grenme ortamlarinin tasarlamasina, 6gretim teknolojileri ilkelerine uygun olarak
hazirlanmis arag-gere¢ ve 0Ogretim materyallerini kullanmalarina baghdir (Yanpar Yelken, 2011).
Ogrenme-6gretme siirecinde arag-gere¢ ve materyal kullanimi bireylerin birden ¢ok duyu organini

aktiflestirerek 6grenmeye olumlu katkilar saglayacaktir.

Yapilan birgok arastirmada gorsel betimlemelerin, egitim teknolojilerinin ve 6gretim materyallerinin
dgrenme siirecine dnemli katkilar sagladigi belirlenmistir (Baki, Yalginkaya, Ozpinar & Uzun, 2009; Sahin,
2003; Uyangér & Ece, 2010; Yesilyurt & Giil, 2011). Ogretim siirecinde dgretime destek olan arag-gerec
ve materyal kullanimi birden fazla duyu organini aktiflestirdigi icin 6grenme daha etkili olabilmektedir.
Duyu organlarindan herhangi birinin eksikligi ise 6grenme de eksikliklere veya yetersizliklere sebep
olabilecek bir durumdur (Giirsel, 2012). Herhangi bir nedenle duyularin yetersizlikten etkilenmesi
o6grenmeyi olumsuz etkilemeyecek bir durum olmalidir. Bu nedenle 6grenme-6gretme sireglerinde
ogrencilerin bireysel ihtiyaglari gbz 6niine alinmahdir.

Egitim-Ogretim slreci sadece normal 6grencileri degil, bir takim yetersizlikler nedeniyle engelli
konumuna disen ogrencileri de kapsayan bir slregctir. Bir beceriyi yapmada yeterli olamama, belli bir
sekilde davranmada sinirl kapasiteye sahip olma durumu yetersizlik (Cavkaytar, 2012; Eripek, 2005);
bireyin yetersizlik nedeniyle yasina, cinsiyetine, sosyal ve kiiltiirel faktorlere bagl olarak yapmasi
gerekenleri yapamiyor, toplumsal ve duygusal rollerini yerine getiremiyor olmasi durumu (Kizilaslan,
Zorluoglu, Yucel, & So6zbilir, 2016) ise engel olarak tanimlanmaktadir (Citil, 2012). Yetersizlik gérme
duyusunu etkilemisse bu durum ‘gérme engeli’ olarak karsimiza ¢ikmaktadir. Gérme engeli yasal ve
egitsel acidan kor ve az goren olarak iki sekilde tanimlanmaktadir. Yasal olarak bitin dizeltmelere
ragmen iki gozle gérmesi 1/10’dan dusik olan ve giinlik yasaminda gérme giliciinden yararlanamayan
bireyler kér, bitiin dizeltmelerden sonra iki gozle gérmesi 3/10 olan ve giunlik yasamda gorme
gicinden ancak gesitli arag-geregler yardimiyla yararlanabilen bireyler ise az géren bireylerdir. Egitsel
acidan ise agir derecede gérme kaybi olan, 6grenmesini dokunma basta olmak lizere diger duyu
organlari ile gergeklestirebilen bireyler kor; 68renmesini yardimci arag-geregler kullanarak gerceklestiren
ve gérme duyusundan az da olsa yararlanabilen bireyler ise az géren olarak tanimlanmaktadir (Girsel,
2012). Gorme, 6grenmede 6nemli bir etken oldugu icin az goren ya da kor 6grencilerin 6grenmesinde bu
eksikligin giderilebilecegi 6zel 6grenme ydntemlerinin kullanimi olduk¢a 6nemlidir (Buyurgan &
Demirdelen, 2009).

Gorme engeline sahip 6grencilerin bulundugu egitim ortamlarinda 6grencilerin gérme ihtiyaclar
dikkate alinarak 6grenme-6gretme siiregleri diizenlemeli ve daha etkili bir 6grenmenin gergeklesmesi
saglanmalidir. Bu nedenle de 6grencilerin bireysel ihtiyaglari belirlenmeli ve bu ihtiyaclara yonelik olarak
6gretim yontemleri segilmeli, konuya ve 6grencilerin gorme yetersizligi diizeyine uygun arag-gereg ve
materyaller kullaniimalidir. Ozellikle gérsellerin yogun oldugu Fen bilimleri derslerinde materyal ve arac-
gereg kullanimi oldukg¢a dnemlidir. Ornegin Biilbiil ve Eryilmaz (2012) tarafindan gérme engelli 6grenciler
icin fizik derslerinde bazi konularda kullanilabilecek ders araglari 6nerilmistir.

Fen bilimleri dersi fiziksel olaylar 6grenme alani iginde yer alan Yasamimizdaki Elektrik tnitesi icerdigi
bilgiler bakimindan arag-gereg, materyal ve etkinlik kullaniminin mutlaka olmasi gereken Unitelerden
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biridir. Bu lnite hem bilimsel agidan hem de gilinlik yasamda kullanilabilecek bilgileri icermesi
bakimindan 6nemli oldugu kadar 6grenilmesi zor bir Unitedir (Mayo, 2004).

Mevcut alan yazin incelendiginde gdrme engelli 6grencilerin egitimlerinde normal 6grencilerden
farkli olarak gérme duyusu disinda kalan duyularina hitap eden arag-gere¢ veya materyal kullanimina
dair yapilmis sinirli sayida ¢alisma mevcuttur (Bulbll & Eryilmaz, 2010; Bilbal, 2012; 2013; Okcu &
S6zbilir, 2016; Sozbilir vd., 2015). Fen derslerinin glinlik yasama sagladigi katkilar dasinaldiuginde,
gorme engelli 6grencilerin de en az normal géren 6grenciler kadar Fen Bilimleri dersinin sundugu
becerilere sahip olmasi gerektigi diustinilmektedir. Bu nedenle bu ¢alisma, gérme engelli 6grencilerin
Fen bilimleri dersi Fiziksel Olaylar 6grenme alanindan segilen Yasamimizdaki Elektrik Unitesi
kazanimlarina yonelik mevcut eksikliklere ve 6grencilerin beklentilerine gére egitim 6gretim ortamlarini
yeniden yapilandirarak diizenlemek icin yapilmistir. Bu nedenle bu g¢alismada hem tnitenin daha uygun
bir sekilde anlatilmasi hem de gorme engeline sahip 6grencilerin Unite kavramlarini daha etkili bir
sekilde 6grenebilmeleri icin bir 6gretim tasarimi yapilmistir.

Yontem

Galismada tasarim tabanl arastirma yontemi kullanilmistir (Design-Based Research Collective [DBRC],
2003). Galisma ihtiyag analizi, etkinlik tasarimi ve uygulama olmak Uzere 3 asamadan olusmaktadir.
Arastirmanin birinci ve liglincli asamalarinda durum galismasi yonteminden yararlaniimistir (Yin, 2003).
Durum caligsmasi, arastirmacinin belli bir zaman igerisinde sinirlandirilmis bir veya birka¢ duruma dair
cesitli kaynaklar iceren veri toplama araglari ile bilgi topladigi, durumlarin ve durumlara bagli temalarin
tanimlandigi nitel bir arastirma yaklasimidir (Creswell, 2007). Birinci asamada gorme engelli 6grencilerin
fen 6gretini konusundaki bireysel ihtiyaclarini belirleyebilmek amaciyla betimleyici (descriptive) durum
¢alismasina basvurulurken, Uglncli asamada ise gelistirilen Ogretim tasariminin (etkinlik ve
materyallerin) kavram Ogrenimi (lizerine ne derece etkili oldugunu goérebilmek igin ise aciklayici
(explorative) durum galismasi kullaniimistir. Arastirmanin tasariminda ise 6gretim tasarimi gekirdek
modellerinden ADDIE modeli kullaniimistir. ADDIE modeli Coziimleme (Analysis), Tasarimlama (Design),
Gelistirme (Development), Uygulama (Implementation) ve Degerlendirme (Evaluation) asamalarindan
olusmaktadir. Calismanin asamalari asagidaki gibidir:

1. Asama (ihtiya¢ Analizi):

e (Coziimleme Asamasi: 8. sinif fen bilimleri dersi 6gretim programinda belirlenen bilgi ve
becerilerin (MEB, 2013) kazanilmasina yoénelik gérme engelli 6grencilerin bireysel 6grenme
gereksinimlerini ve kavram 6grenim duzeylerini belirleyerek, ihtiya¢ analizi yapmak igin sinif igi
gozlemler ve 6grencilerle yapilmis olan yari-yapilandiriimig gérismeler kullanilmistir. Ders igi gbzlem
verileri neticesinde 6grencilerin Gnitenin kavramsal 6grenimiyle ilgili genel ihtiyaglari, gériisme
verileri neticesinde ise 6grencilerin bireysel 6grenme ihtiyaglari belirlenmistir. Bu kapsamda 8. sinif
6grencilerinin “Yasamimizdaki Elektrik” {initesi Glinlik Hayatimizda Manyetizma konusu kapsaminda,
Elektrik akiminin manyetik etkisi ve elektrik enerjisinin hareket enerjisine donlisimu ile ilgili 2
kazanima ulasma dereceleri belirlenmis ve genel ve 6zel gereksinimler 1siginda 6gretimin tasarimi
yapilmistir.

2. Asama (Ogretim Tasarimi ve Uygulama):

e Tasarimlama Asamasi: Bu asamada “Yasamimizdaki Elektrik” Unitesi Elektrik akiminin
manyetik etkisi ve elektrik enerjisinin hareket enerjisine donlstimi ile ilgili 2 kazanimla ilgili olarak
ogrencilerin mevcut sorunlari ve bu sorunlarin ¢ozimleri arasindaki baglantiyr kuracak olan
kazanimlar ve tasarlanan etkinlik Fen bilimleri dersi icin 6ngorilen 6grenme alanlarina goére
siniflandirilmistir. Kazanimlarinin daha saglikh bir sekilde 6grenciye kazandirilmasi icin kazanimlarin
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Bloom taksonomisine gére siniflandirmasi yapilmis ve bu siniflandirma uzman gorisleri alinarak
dizenlenmistir. Bloom taksonomisine gore kazanimlarin siniflandirilmasi agagidaki gibidir:

e Kazanim 1.4. Elektrik akiminin manyetik etkisinin, glinlik hayatta kullanildigi yerleri arastirir
ve sunar (Olgusal Bilgi- Co6ziimleme)

e Kazanim 1.5. Elektrik enerjisinin hareket enerjisine donistiglini fark eder (Olgusal Bilgi-
Goziimleme)

e Gelistirme Asamasi: Bu asamada Ogrenme-6gretme sirecinde kazanimlarin 6grenme
alanlarina uygun bir sekilde kazandiriimasi igin, kullanilacak olan materyal ve etkinlik (egitimci
kilavuzu, ders materyalleri, destekleyici ortam dizenlemesi, kullanim arag¢ geregleri, olgme
degerlendirme araglari) bilimin dogasina ve bilimsel bilgilerin 6zelliklerine uygun olarak gelistirilmistir
(Simsek, 2011). Ayrica gelistirilmis olan etkinligin uygulanabilmesi icin uygulamali bir etkinligin nasil
ylratiulecegi, egitimci ve 6grenci rollerinin agiklandigi, etkinlik ve 6gretimin amaclarinin yer aldigi
egitimci kilavuzu ve 6grencinin etkinlikte neler yapacagl hangi malzemeleri kullanacagina dair
yonergelerin yer aldigi 68renci calisma yapragi hazirlanmistir. Bunlara ek olarak gelistirilen tasarimin
etkililiginin degerlendirmesi icin de basar testleri ve tasarima dair uygulama sonrasinda 6grenci
gorislerinin alinmasi icin goriisme formu hazirlanmistir.

e Uygulama Asamasi: Bu asama da gelistirilmis olan 6gretim materyal ve etkinliginin sinif
ortaminda rahathkla uygulanabilmesi icin gerekli planlama ve dizeltmeler yapilmistir. Uygulama
siirecinde Ogretimin yapilacagl ortamin, materyal, arag-gere¢ ve etkinliklerin nasil kullanilacagi,
zamanlama, oturma diizeni gibi durumlarin diizenlenmesinin yani sira egitimcilere bu uygulamadaki
rollerine dair egitimler verilmistir. Daha sonra tasarimin gercgeklestiriimesi saglanmistir. Tasarim
uygulamasi sirasinda uygulamaya esas teskil eden gozlemler yapilmistir. Ayrica tasarimlanan etkinlik
uygulamasi sonrasinda 6grenci gorusleri yari-yapilandirilmis gériismeler yoluyla toplanmistir.

3. Asama (Ogretim Tasariminin Degerlendirilmesi):

Uygulama siirecinde yapilan gézlem ve gérismeler dogrultusunda elde edilen veriler i1siginda 6gretim
tasariminin uygulanabilirligi ve kullanishhgi, glgli ve zayif yonleri belirlenmis, sirecin bitlini hakkinda
degerlendirmeler yapilmis ve 6gretim tasariminin iyilestiriimesi gereken yoénleri ortaya konulmustur.
Degerlendirme slreci program, materyal, arag-gere¢ ve etkinlik, egitimci, 6grenci, slre¢ boyutlari
dikkate alinarak yapilmistir. Ayrica 6gretim tasarim siirecinin degerlendirilmesi amaciyla ADDIE modeline
dayali olarak kullanishhk, yapilabilirlik, uygunluk ve dogruluk (Simsek, 2011) boyutlarinda olgltler
gelistirilmis ve bu olgltlere gére degerlendirme yapilmistir.

Yukarida agiklanan asamalardan ilki olan ihtiyag¢ analizi asamasinda belirlenen 6grenci ihtiyaglarina
yonelik olarak elektrik motoru yapalim etkinligi gorme engelli 6grencilerin bireysel 6zellikleri dikkate
alinarak planlanmis ve cgesitli uyarlamalar yapilarak tasarlanmustir. Etkinlik normal goéren 6grenciler igin
vapilan bir etkinliktir. Bu etkinlik gorme engelli 6grenciler az géren ve hi¢ gormeyen olmak (izere iki
kisilik 6grenci gruplan olusturularak her 6grencinin aktif katilimi ile gercgeklestirilmistir. Az goéren
ogrenciler icin kullanilan arag-gereclerde biiyiik puntolu yazilar ve renk kontrasthg dikkate alinmis, hig
gormeyen Ogrenciler igin ise yazili kisimlarda Braille alfabesi kullanilmis ve dokunarak algilayabilecekleri
materyallerle etkinlik yapiimistir.

Katilimcilar

Arastirmanin calisma grubunu Erzurum ili Yakutiye Gérme Engelliler Ortaokulunda 2013-2014 ve
2014-2015 egitim-6gretim yillarinda 6grenim goéren 8. sinif 6grencileri olusturmaktadir. Calismanin ilk
asamasi olan ihtiyag analizinde 2013-2014 egitim-0gretim yilinda 8. sinifta 6grenim goéren 5 6grenci,
uygulama asamasinda ise 2014-2015 egitim-0gretim yilinda 8. sinifta 6grenim géren 8 6grenci ¢calismada
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yver almistir. Calisma grubu amagsal 6rnekleme yontemi kullanilarak olusturulmustur. Amagsal
ornekleme, zengin bilgiye sahip oldugu dusinulen durumlarin derinlemesine ¢alisiimasina olanak
vermektedir (BUyukoztirk, Kilig, Cakmak, Akgilin, Karadeniz, & Demirel, 2009). Galismaya katilan gérme
engelli 6grencilere ait betimleyici bilgiler Tablo 1 ve Tablo 2’de yer almaktadir.

Tablo 1.
ihtiyag Analizi Asamasi Calisma Grubu Ogrenci Ozellikleri.
Ogrenci Gorme Duzeyi Gorme yetersizliginin
No gorildugu goz
014 Az Géren Her iki gbz
0., Az Géren Her iki gbz
0:; Total Kér
0.4 Total Kér
05 Total Kér
Tablo 2.
Uygulama Asamasi Calisma Grubu Ogrenci Ozellikleri.
Ogrenci Gorme Dizeyi GOrme yetersizliginin gorialdugi goz
No
0,4 Az Géren Her iki gbz
0., Total Kér
0,3 Az Goren Bir gbz az gorlyorken, diger gdz hi¢ gérmiyor
0,4 Az Géren Her iki gbz
0,5 ileri Derecede Miyop ~ Her iki goz
0,6 Az Goren Her iki g6z (Sag gozdeki gorme yetersizligi daha fazla)
0, Az Géren Her iki gbz

(O: 8grenci; 1: ihtiyag analizi asamasi; 2: uygulama asamasi; 1, 2, 3,4, 5, 6, 7, 8,9, 10, 11: égrenci
numarasi)

Kullanilan Veri Toplama Araglari

Calismanin ihtiya¢ analizi asamasinda veri toplama araci olarak, 6grencilerin ihtiyaglarini belirlemek
amaciyla sinif i¢i gdzlemler ve yari-yapilandiriimig gériismeler kullanilmigtir. Uygulama agsamasinda ise
yari-yapilandiriimis gézlem formu, 6grenci ¢alisma yapraklari, hazir bulunusluk ve {inite degerlendirme
testi ile kavram 6grenimini belirlemek amaciyla 6grencilerle yapilan kavramsal gériismeler veri toplama
araci olarak kullanilmistir.

1. Gozlem Formu: Sinif igi gozlemlerde kullanilan form Fen Bilimleri dersi Yasamimizdaki Elektrik
Unitesinin islenisinin nasil oldugunu incelemek amaciyla yapilandiriilmamis olarak yapilan gozlem
verilerine bagl olarak gelistirilmistir. Yapilan gozlemler sonucunda 6grencilerin mevcut ihtiyaclari
geregince etkinlige dayali bir 6gretim amaglanmis ve bu amaca bagl olarak da gézlem formu uygulama
esnasinda yapilan etkinliklere yonelik olarak hazirlanmistir. yapilandiriimamis form ‘Nasil Gergeklesiyor?,
ihtiyagc ve Gézlemci Notlar’’ bdlimlerinden olusuyorken, yapilandiriimis form ise ‘Ogretime Hazirlik,
Ogrenciye Uygunluk, Etkinligin islevselligi, Etkinligin Kullanishhg ve Ogretimin Gergeklestirilmesi’
boyutlarindan olusmaktadir. Yapilandiriimis olan formda bulunan bu boyutlar yapilandiriimamis gézlem
verileri analizi ve uzman gorislerine basvurularak olusturulmustur.

2. Ogrenci Calisma Yapraklari: Calisma yapraklari etkinlik esnasinda ogrencilerin aktif olmasini
saglamak amaciyla hazirlanmistir. Calisma yapraklarinda yapilacak olan etkinligin malzemeleri ve
etkinligin gercgeklestirilmesi icin gerekli yonergeler bulunmaktadir. Her bir yonergeyi acik uglu bir soru
takip etmektedir. Bu sayede Ogrencilerin etkinligi gercgeklestirirken neyi, nigin yaptiklarini
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ogrenebilmeleri amaglanmistir. Calisma yapraklari hazirlanirken de kazanimlara uygun olmasina 6zen
gosterilmis ve uzman gorusleri dogrultusunda gerekli diizeltmeler yapilmistir.

3. Hazir Bulunusluk Testi ve Unite Degerlendirme Testi: Testler kazanimlara yénelik olarak basari testi
formatinda hazirlanmistir. Uygulama 6ncesinde 6n bilgilerin kontrol edilmesi; uygulama sonrasinda ise
ogrencilerin 6grenebilme dizeylerinin belirlenmesi amaciyla bu testler hazirlanmistir. Coktan se¢meli
sorulardan olusan testler uzman gorisiine tabi tutularak gerekli dizenlemeler yapiimistir.

4. Ogrenci Goriisme Formu: Goriisme formu 6grencilerin kavramsal 6grenme diizeylerini belirlemek
amaciyla kullaniimistir. Gériisme formu hazirlanirken etkinlige yonelik kazanimlar dikkate alinmistir.
Hazirlanan gériigme sorulari uzman gorusleri alinarak gerekli diizenlemeler yapiimistir.

Sinif igi gézlemler ihtiyag analizi asamasinda yapilandirilmamis gozlem ile uygulama asamasinda
yapilandiriimis goézlem formu kullanilarak yapilmistir. Yapilandirilmamis gozlem formu iki bolimden
olusmaktadir. Birinci bolimde kazanimlarin Bloom Taksonomisine goére bilissel siire¢ ve bilgi birikim
boyutuna gore analizi, ikinci kisimda ise nasil gerceklesiyor, ihtiyac ve gézlemci notlari bolumleri yer
almaktadir. Uygulama asamasinda ise etkinligin degerlendirilmesi amaciyla ilk gézlem formundan farkli
olarak ikinci kisim yapilandinimis ve etkinlik ile materyaller icin bazi degerlendirme kriterleri
olusturulmusgtur.

Veri Analizi

Arastirmada kullanilan veri toplama araglarinin analiz ve degerlendirme sekilleri gériisme, gozlem,
coktan se¢cmeli testler ve calisma yapraginda bulunan agik uglu sorular olmak Uzere ayri ayri
aciklanmistir.

1. Gorisme ve gobzlem analizi: Arastirmanin hem ihtiya¢ analizi asamasinda hem de uygulama
asamasinda veri toplama araci olarak yararlanilan gériismeler icerik analizi yaklasimiyla analiz edilmis ve
ogrencilerin belirlenen kazanimlara yonelik 6grenme ihtiyaglari bazi kod ve kategorilere ayrilmistir.
Gozlemler ise betimsel analiz yaklagimiyla analiz edilmistir. (Yildirrm & Simgsek, 2011). Yapilan gériisme
analizleri neticesinde goézlemlerde ise betimsel analiz yapilarak bazi kategoriler olusturulmustur. Yapilan
analizleri yoluyla hem 6gretim ortaminin genel durumu hem de 6grencilerin egitimsel ihtiyaclari
belirlenmis ve bu ihtiyaglara uygun bir 6gretim tasarimi yapilmistir.

2. Coktan se¢meli testlerin analizi: Etkinlik 6ncesinde uygulanan Hazir Bulunusluk Testi ve (nite
sonunda uygulanan Unite Degerlendirme Testi dogru cevaplar 1, yanlis ve bos cevaplar ise O ile
puanlandiriimigtir.

3. Calisma yaprag! analizi: Etkinlik esnasinda &grencilere sunulan calisma yapraklarinda “incele-
Sorgula-Ogren” olmak ilizere 3 bélim bulunmaktadir. Bu béliimlerde yer alan agik uglu sorularin
degerlendirmesinde verilen cevaplarin anlasilma durumlarina goére bir sablon olusturulmustur. Bu
sablonda yer alan kodlar, agiklamalar ve puanlandirma asagidaki gibidir.

Tablo 3.
Acik uglu sorularin degerlendirme sablonu
Kod Aciklama Puan

Tam Dogru Bilimsel agidan dogru cevabin tiim yoOnlerini iceren cevaplar 1
Kismen Dogru Bilimsel agidan dogru olan cevabin bazi yonlerini iceren cevaplar 0,5
Kavram Dizeltilebilir kavram vyanilgilari iceren cevaplar (dogru cevap fakat 0,25
Yanilgisi beraberinde bazi kavram yanilgilari da igeriyor)
Yanhs Bilimsel agidan yanhs olan cevaplar 0
Eksik “Bilmiyorum”, “Anlamadim” gibi ve sorunun tekrar edildigi cevaplar 0
/Anlasilmamis
Bos/ Ilgisiz ilgisiz, acik olmayan, anlasiimayan ve bos birakilan cevaplar 0
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Tablo 3'te gosterildigi gibi bilimsel olarak dogru cevabin tim yonlerini iceren cevaplar 1, bilimsel
olarak dogru cevabin bazi yonlerini igeren cevaplar 0,5 puanla degerlendirilmistir. Kavram yanilgisi iceren
yanlis cevaplar ise 0,25 puanla degerlendirilmistir. Bu degerlendirme de yanilgl dereceleri géz 6niine
alinarak duzeltilebilir yanhslar olmasi nedeniyle cevaplara tam veya yarim puan yerine daha distk bir
puan verilerek cezalandirma yontemine gidilmistir. Yanhs, eksik/anlasiimamis ve bos/ilgisiz cevaplar ise 0
puanla degerlendirilmistir.

Bulgular

Bu bodllimde galisma verilerinin analizi sonucu elde edilen bulgular gorisme, goézlem, g¢alisma
yapraklari ve hazir bulunusluk ile (inite degerlendirme testi bulgulari olarak bashklar halinde
sunulmustur. Calismada elektrik motoru etkinligi ile ‘Elektrik akiminin manyetik etkisinin, glinlik hayatta
kullanildigi yerleri arastirir ve sunar’ ve ‘Elektrik enerjisinin hareket enerjisine donlstiiginu fark eder’
kazanimlarina 6grencilerin ulasmasi hedeflenmistir.

ihtiyac Analizi Asamasi Bulgulari

‘Elektrik akiminin manyetik etkisinin, glinlik hayatta kullanildigi yerleri arastirir ve sunar’ ‘Elektrik
enerjisinin hareket enerjisine donustiguni fark eder’ kazanimlarina yoénelik ihtiya¢ analizi agamasi
¢alisma grubunu olusturan 6grencilerle yapilan goériisme verileri analizi sonucunda bazi kodlar ve
kategoriler elde edilmistir. Bunlar asagidaki tabloda sunuldugu gibidir.

Tablo 4.
intiya¢ analizi gériisme kategorileri

Kategori A. Manyetik etkinin kullanim alanlari Frekans
A.1. Bilmiyorum 3
A.2. Kurutma makinesi 1
A.3. Kapi zili 1

Kategori B. Elektrik enerjisinin hareket enerjisine dénisimu Frekans
B.1. Bilmiyorum 2
B.2. Rizgar paneliile 1
B.3. Camasir makinesi ile 1
B.4. Barajlarda 1

Kazanimlarla ilgili 6grencilerle yapilan kavramsal gorismeler sonucunda 0Ogrencilerin hepsinin
kazanimlara ulasamadigl goriilmektedir. Manyetik etkinin kullanim alanlarina 6rnek verilirken
ogrencilerden sadece iki tanesi glinlik yasamdan ornek verebilmisken, 3 tanesinin bu kazanima yénelik
olarak herhangi bir bilgisi olmadigi goérilmustir. Elektrik enerjisinin manyetik etki sonucunda hareket
enerjisine donltisimi kazanimiyla ilgili de 6grencilerin 3 tanesi sorulan soruya cevap verebilmis ancak 2
tanesinin bu kazanimla ilgili herhangi bir bilgiye sahip olmadigi gérilmdistir. Derslerde 6grencilerin bu
kazanimlara yonelik olarak anlaml bilgiler edinememis olmadiklari verdikleri cevaplardan da
anlasiimaktadir. Bu durumun sebebi olarak ders esnasinda bu kazanimlara yonelik 6gretimin sadece
sozel olarak yapilmasi ve 6grencilerin derslerde pasif bir konumda olmasi distnlebilir. Gorlisme verileri
analizi sonucunda 6grencilerin kazanimlara ulasma dizeyleri % olarak belirlenmistir. Tablo 5 de bu
diizeyler verilmistir.
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Tablo 5.
ihtiya¢ analizi sonucu égrencilerin kazanimlara ulasma yiizdeleri

Ogrencinin Mevcut Diizeyi

‘—z Biligsel Sureg
. o E V? .Bl.lgl O1.1 61_2 61_3 61.4 01.5 %
Unite Konu Baghg N Birikim
> Boyutu
Yasamimizdaki  Yasamimizdaki 1.4. A4, - - - + - 20
Elektrik Manyetizma 1.5. A4, + - - + B, 40

ihtiyag analizi asamasinda sinif ici gdzlemler yoluyla elde edilen verilere bagli analizlerde gériisme
bulgularini destekler niteliktedir. Derslerde 6grencilerin pasif dinleyici konumda olmalari bilgileri daha
cok ezbere yonelik olarak 6grenmelerine yol agmakta ve anlamli bilgilerin olusumunu engellemektedir.

Tablo 6.
Fen bilimleri dersi sinif ici gézlemlerinden érnek

Ders: Fen Bilimleri

Unite/ Konu: Yasamimizdaki Elektrik / Gunliik Hayatimizda Manyetizma
Tarih: 13 May1s2014

Saat :09:45-10:15

Fen bilimleri dersi genellikle 6gretmenin sadece sozel olarak anlatim yaptigl ve herhangi bir
etkinligin yapilmadig bir sekilde yiratilmektedir. Hi¢ gérmeyen 6grenciler ¢cogunlukla baslarini
masaya koyarak dersi dinlemekte, az gorenler ise bazen kitaptaki bilgileri okumaya ¢alismakta
bazen de 6gretmeni dinlemeye calismaktadir. Ogrencilerin gérme engeline ydnelik herhangi bir
arag-gereg kullanilmamakta ve 6grenciler derslerde pasif kalmaktadirlar.

Gorisme ve gozlem analizleri sonucunda 6grencilerin derslerde herhangi bir arag-gere¢ veya
materyal kullanimina yonelik bir etkinlik yapilmadigi ve 6grencilerin sadece sozel olarak dersleri
dinledikleri belirlenmistir. Ozellikle de hic gérmeyen &grenciler icin bu durum bilgilerin
vapilandiriimasina engel teskil etmektedir. Gozlemler ve gozlemleri destekleyen goriisme verilerinin
analizi neticesinde gérme engelli 6grencilerin daha etkili bir fen 6grenimini gerceklestirebilmeleri igin
derslerde gorme engeli diizeylerine uygun arag-gere¢ ve materyal kullaniminin oldugu etkinliklerin
olmasi gerektigine karar verilmis ve Elektrik motoru etkinligi 6grencilerden alinan bu bilgilere dayall
olarak tasarlanmistir. Tasarim bir sonraki egitim-6gretim yilinda yine ayni sinif seviyesindeki 6grencilere
2 ders saati icerisinde uygulanmistir.

Uygulama Asamasi Bulgulari
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‘Elektrik Motoru Yapalim’ etkinligi ‘Elektrik akiminin manyetik etkisinin, glinlik hayatta kullanildigi
yerleri arastirir ve sunar’ ‘Elektrik enerjisinin hareket enerjisine dontistiglini fark eder’ kazanimlarinin
goérme engelli 6grencilere kazandiriimasi amaciyla planlanmistir. Etkinlikte kullanilacak olan malzemeler
olusturulan ikiserli gruplarin sayisina gore artirilmistir. Bu durumda her 6grenci kendilerine verilen
malzemeleri inceleme firsati bulmuslar ve etkinligi bir arkadaslariyla beraber gerceklestirmislerdir.

Tablo 7.
Elektrik motoru yapalim etkinligi malzemeleri ve yapilisi

Etkinlik Malzemeleri Etkinlik Resmi

e 6 voltluk pil

e 1 adet miknatis

e Bakir tel

e 2 adet ¢engelli igne

e 2 adet lastik bant /

Miknatis once pil Uzerine yerlestirilerek lastik bantlarla sabitlenmistir. Daha sonra iki ¢cengelli
igne miknatisin her iki ucuna yine lastik bantla tutturulmustur. Bakir tel baska bir pil izerine
sarilarak bir sarim (bobin) elde edilmistir. Daha sonra sarim haline getirilen bakir telin uglari
¢engelli ignelere takilmis ve sarim halindeki telin pildeki akim ve miknatisin manyetik etkisi ile
dénmesi saglanmigtir.

Etkinlik Ogrenci Calisma Yapraklarinda yer alan yénergeleri, 6grencilerin takip etmeleri ile gruplar
halinde gergeklestirilmistir. Bu sayede her bir 6grenci etkinlikte aktif rol almistir. Etkinlik slresince
ogretmen oOgrencilere rehberlik etmis, hic gormeyen 6grencilere etkinlik esnasinda yardimlarda
bulunmustur. Etkinlikte pilden gelen akim ve miknatisin manyetik etkisi ile bakir tel ile olusturulan
bobinin donme hareketinin 6grenciler tarafindan algilanmasi saglanmistir. Bakir teldeki donme
hareketini algilayamayan hi¢c gérmeyen 6grenciler igin ise farkli bir arag¢ kullanilmistir. Seffaf bir
pervaneye iletken tel ve miknatis yardimiyla yerlestirilen elektrik motoruna gic kaynagi ile akim verilmis
ve pervanenin donmesi saglanmistir. Pervanenin donme hareketi hi¢c gérmeyen 6grenciler tarafindan
dokunularak algilanmistir. Ayrica pervanenin az géren 6grenciler tarafindan da rahatlikla algilanabilmesi
icin de pervanenin her bir yapragi sari kagit ile kaplanmistir.
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Tablo 8.
Elektrik motoru yapalim etkinligi uygulamalari

Ders: Fen Bilimleri

Unite/ Konu: Yasamimizdaki Elektrik / Giinlik
Hayatimizda Manyetizma

Tarih: 15 Mayi1s2015

Saat :09:50-10:25

Elektrik motoru yapalim etkinligi 6grenciler tarafindan gruplar halinde gergeklestirilmis ve bu esnada hig
gormeyen bir 6grenci icin donme hareketinin daha rahat algilanmasi icin pervane kullaniimistir. Bu
pervanenin akimin etkisiyle donme hareketini hi¢ gérmeyen 6grenci pervanenin kenarina parmaklarini
dokundurarak algilanmasi saglanmaktadir.

Uygulama asamasi etkinlik boyunca oOgrencilerin tamaminin aktif oldugu ve etkinligi
gerceklestirdikleri asamadir. Bu asama sonrasi 6grencilerle yapilan goriisme verileri analizi sonucunda
ogrencilerin kazanimlara ulasma diizeyleri yilizde olarak belirlenmistir. Bu yiizdeler Tablo 9’da verildigi
gibidir.

Tablo 9.
Uygulama sonrasi 6grencilerin kazanimlara ulasma yiizdeleri
Bilissel
& Siireg ve Ogrencinin Etkinlik Sonrasi Dlizeyi
S Bilgi Grup
E Birikim Basaris!
Unite/ Konu < Boyutu " - - - - " %
/ > Y 02.1 02.2 02.3 02.4 02.5 02.6 02‘7 °
Yasamimizdaki Elektrik/  1.4. A4, + + + + + + + 100
Ginlik Hayatimizda 1.5. A4, + + + + + + + 100

Manyetizma
Bireysel Basari% 100 100 100 100 100 100 100 100
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Tablo 9’dan da anlasilacagi lizere gérme engelli 6grencilerin ‘Glinlik Hayatimizda Manyetizma’
konusunun 1.4. ve 1.5. nolu kazanimlarina, yapilan etkinlik sonrasinda ulasmis olduklan
gorinmektedirler. Toplamda 11 6grenci etkinlik uygulamalarina katilmis olup, 6grencilerden 4 tanesi
gonulliluk ilkesi geregi yapilan gorismeye katilmamis olduklar igin degerlendirme kalan 7 &6grenci
izerinden yapilmistir. Ogrencilerin tamamen aktif olduklari ve kendilerinin gergeklestirdigi etkinlik
sonrasinda grup basarisi ve bireysel basari %100 olarak belirlenmistir.

Hazir Bulunusluk Testi ve Unite Degerlendirme Testi Bulgularn

Etkinlik Oncesinde etkinligin kazanimlarina yonelik olarak 06grencilere hazir bulunusluk testi
uygulanmistir. Bu teste yer alan sorulan kazanimlara uygun olarak hazirlanan g¢oktan segmeli sorulari
icermektedir. Etkinlikten 6nce uygulanan bu testte yer alan sorular, etkinlik sonrasinda degerlendirme
testi olarak 6grencilere yeniden uygulanmis ve bu iki test arasindaki degisim yilizde olarak belirlenmistir.
iki test arasindaki yiizde degisimi gsteren grafikler Sekil 1’de verilmistir.

100 -
90 -
80 -
70 -
60 -
50 - .
m On-Test
40 -
B Son-Test
30 -
20 -
10 -

0 -

Sekil 1. On-test ve Son-test arasindaki degisim yiizdeleri

Sekildeki verilerden de anlasilacagi lizere Hazir Bulunusluk ve Unite Degerlendirme Testi arasindaki
degisimler incelendiginde, o6grencilerin degerlendirme testinde daha basarili olduklari gorilmektedir.
Ogrencilerin hem bireysel hem de grup olarak ilk teste oranla daha basarili olduklari da uygulanan bu
testlerle belirlenmistir. Sekildeki verileri bagh olarak yapilan etkinligin 6grenme (zerinde olumlu etkiler
yaptigi soylenebilir.

Veri toplama araclarindan elde edilen bulgulara gére uygulama asamasinda 6grencilerin kazanimlara
ulasma duzeyleri ihtiya¢ analizi asamasi c¢alisma grubu oOgrencilerine goére daha yiksek oldugu
belirlenmistir. Belirlenen bu durum kullanilan veri toplama araglarinin her birine ait bulgularla da
desteklenmistir.
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Tartisma ve Sonug

Yagsamimizdaki Elektrik Gnitesi glinlik yasamimizda manyetizma konusunun 2 kazanimina yonelik
olarak tasarimi yapilan etkinlik sonucunda 6grencilerin herhangi bir etkinlik yapilmayan, arag-gereg veya
materyal kullanilmayan derslerdeki 6grencilere gére kazanimlara ulagma dizeylerinin oldukga yiksek
oldugu belirlenmistir. Bu durum 0&grencilerin aktif olarak derslere katiliminin saglandigi 6gretim
ortamlarinda daha etkili 8grenmelerin gerceklestigi sonucunu ortaya ¢ikarmaktadir. Ozellikle herhangi
bir sebebe bagli olarak gorme yetersizliginden etkilenen bireylerin de normal géren 6grenciler kadar
verimli bir 6grenme sireci gecirmeleri, bu 6grencilerin gérme disinda kalan duyularinin aktif olarak
kullaniimasi ile miimkin olacaktir.

Ogrenme icin gérme engelinin bir engel teskil etmeyecegi, 6grencilerin gérme engeli dizeyleri
dikkate alinarak gergeklestirilen bir 6gretimin nasil etkili olabilecegi bu ¢alisma ile belirlenmistir.
Calismada kullanilan etkinlik normal 6grenciler igin uygulanan bir etkinlik olup, etkinlikte sadece az
goren ve hi¢ gormeyen o6grencilerin bireysel ihtiyacglar dikkate alinarak diizenlemeler ve uyarlamalar
yapilmistir. Bu sayede her 6grenci kendi bireysel ihtiyaclarina uygun 06grenme arag-gereclerini
kullanabilmis ve derse aktif bir sekilde katilabilmistir. Ogrenciler bu uygulamada sadece arag-gereclerle
mesgul olmamiglar ayni zamanda etkinlik slresince 6grencilere verilen Calisma Yapraklar ile de
etkinlikle ilgili surekli olarak disiinmeye tesvik edilmistir. Etkinligin her bir asamasi igin 6grencilere
sorular yoneltilmis ve her soruya 6grencilerin etkinlikte kendi gézlemlerine yonelik cevaplar vermeleri
saglanmistir. Bu sayede Ogrenciler 6grenirken disiinme becerisini de kullanabilmislerdir. Etkinlik
sonrasinda ¢alisma yapraginin son bélimiinde yer alan Ogren kismi ile de &grencilerin etkinlikten neler
ogrendikleri sorgulanmistir. Sonug olarak etkinlik sonrasinda 6grencilerle yapilan yari-yapilandiriimis
gorismeler 6grencilerin kendilerinin aktif olduklari bir sirecte kazanimlara ulasma dizeylerinin daha
yiiksek oldugunu gostermistir.

Fen bilimleri dersi gibi glinlik yasamda kullanilacak bilgileri ve gorsellerin agirlikli oldugu konulari
iceren derslerin 6gretiminde o6grencilerin tim duyularini aktiflestirebilecekleri 6grenme ortamlari
Ogrencilerin 6grenmelerine olumlu katkilar saglamaktadir. Bu nedenle her 6grencinin bireysel ihtiyaglari
dgrenme siireclerinde mutlaka géz 6niinde bulundurulmalidir. Ozel egitime ihtiya¢ duyan gérme engelli
ogrencilerin gérme engeli duzeyleri bireysel olarak farkhliklar gésterdigi icin bu 6grencilerin bireysel
ihtiyaclari 6grenme esnasinda mutlaka dikkate alinmalidir.

Bu calisma ile az goren ve hi¢ gérmeyen 6grencilerin gérme duyularinin eksikliginin bu 6grencilerin
o6grenmelerinde herhangi bir engel olusturmayacagi, uygun yéntem ve teknikler kullanilarak, gérme
engeli duzeyine yonelik gesitli uyarlamalar yapilarak gerekli bilgilerin 6grencilere kazandirilabilecegi
sonucuna ulasiimistir. Alan yazinda yer alan ve gorme engelli 6grencilerin daha etkin oldugu bir 6gretim
sireci i¢in yardimci materyal gelistirme, cesitli arag-gereg uyarlamalarini iceren bazi calismalarda (Gupta
& Singh, 1998; Poon & Ovadia, 2008; Supalo, Dwyer, Eberhart, Bunnag & Mallouk, 2009) bu durumu
desteklemektedir.

Gorme engelli 6grencilerin egitim- 6gretim slireclerine dair alan yazinda yer alan galismalarin biyuk
bir kismi bu 6grencilerin akademik olarak daha etkili olabilecekleri ortamlar olusturmak ve 6grencilerin
gorme engeli dizeylerine yonelik olarak yardimci arag-gere¢ veya materyaller araciligiyla egitimlerine
destek olmak amaciyla yapilan galismalardir. Bu ¢alismanin alan yazinda yer alan galismalardan farkli
olarak 6grencilerin bireysel ihtiyaglar dikkate alinarak yapilan uyarlama ve diizenlemelerle olusturulan
bir etkinlikle yapilmasi blylk bir 6nem tasimaktadir. Etkinlik gorme engelli 6grencilerin az gérme veya
hic gormeme gibi durumlari dikkate alinarak, onlarin algilayabilecegi 0Ozelliklere sahip bir sekilde
olusturuldugu icin 6grenciler siirece katilmakta oldukga istekli davranmis ve gereken kazanimlara da
ulasma becerisini gosterebilmislerdir. Etkinlikle ilgili sorulan sorulara kendi yaptiklari etkinlik sonuglarina
gore cevap verebilmislerdir.

Oneriler
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Gorme engeline sahip 6grenciler gorme engelinin tiirii ve diizeyine gore bireysel olarak farkhliklar
gostermektedirler. Gorme engelli 6grencilerin bulundugu genel ve 6zel egitim ortamlarinda 6grencilerin
bu farkhhklari mutlaka goz 6nune alinmaldir. Genel 6grenme ihtiyaglari ve yani sira 6zel ihtiyaglarinda
dikkate alindigi 6grenme ortamlarinda Ogrenciler daha etkili ve verimli bir 06grenme
gerceklestirebileceklerdir. Buna ek olarak gorme engelli 6grencilerin bulundugu ortamlarda da 6grenci
gereksinimlerine uygun olarak fiziksel diizenlemeler yapilmalidir. Kullanilacak olan arag-gere¢ ve
materyaller 6grencilerin kolaylikla erisebilecekleri yerlerde bulunmali, gerekirse her arag az gorenler igin
blylk puntolu yazilarla hig gdérmeyenler igin ise Braille alfabesi kullanilarak etiketlendirilmelidir.
Yapilacak bir etkinlik igin 6grenciler bilgilendirilmeli, hi¢ gérmeyen 6grenciler odak olmak kosuluyla sesli
betimlemelere de yer verilmelidir.

Bu ¢alisma da elde edilen veriler 1s1ginda gérme engelli 6grencilerin Fen kavramlarini daha etkili bir
sekilde 6grenebilmeleri ve 6grendiklerini glinlik yasama aktarabilmeleri icin gerekli uyarlamalar ve
diizenlemeler yapilabilecegi ortaya gikarilmistir. Ayrica yine bu calisma 6grenme icin engeli olsun veya
olmasin her 6grencinin bilgiye erisiminin kolaylastirilabilecegi sonucuna da ulasiimistir. Normal géren
ogrencilere gore planlanmis bir etkinligin, gérme engeline sahip 06grencilerin ihtiyaclarina goére
uyarlanarak yapilmig bir etkinligi iceren bu ¢alismanin, gérme engelli 6grencilerin 6§renme siireglerine
yonelik olarak yapilacak olan ¢alismalara bir 6rnek temsil edecegi de distinilmektedir.
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Ogretmen Adaylari igin Medya Okuryazarhgi Egitimi: Ogretim Tasarimi
Siireci ve Degerlendirilmesi

Makale Bilgisi 0z

Bu calismada 6gretmen adaylarina medya okuryazarligi becerisi kazandirabilmek
amaciyla bir 6gretim tasarimi gerceklestirilerek, uygulanmasi ve degerlendirilmesi
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Introduction

Easier access to information and events rapidly evolving around world without limit in time and
space has become possible with advancing technology. This has led to changes in people's daily lives,
and media tools such as TV, computer, and mobile phones have started to dominate the social life of
individuals. The diversity of communication channels has increased with the proliferation of mass
media, and determining the accuracy and reliability of the content accessed through the media has
become an important issue. In this regard, media literacy concept has started to appear in confirming
the most reliable content among many of them and interpreting them correctly (Polat & Odabas, 2008).
Media literacy is defined as accessing, analyzing, evaluating, sharing, and creating different information
from various sources which are shaped by the media itself (Alver, 2011; Livingstone, 2004; Thoman,
2003). Media literate person, on the other hand, is someone who can reach the information on media,
analyze it and create new media contents. In order for the individuals to be media literate, they need to
be aware of the information conveyed through media and use it consciously and effectively (Deveci &
Cengelci, 2008; Hobbs, Culver, & Mendoza, 2010). Ministry of National Education (MEB) and the Radio
and Television Supreme Council (RTUK) (2007) defined media literacy as the ability of “accessing to
written and unwritten, and various information in different formats (TV, video, cinema, advertisements,
Internet, etc.), internalizing, evaluating and transferring this information”. As can be understood from
the definitions, media literacy is an area that has multiple functions. Media literacy both covers
understanding, analyzing, resolving, and evaluating the different forms of media and developing the
ability to transmit by creating a new media. Media literacy skills have emerged with understanding the
media content and analyzing them by evaluation. Media literacy skills in the world of the 21st century
expected of all individuals were updated by the skills of critical thinking, effective communication, active
citizenship, and creating new media content by a critical approach (Kartal & Kincal, 2012; NAMLE, 2007).
Media literacy has also the benefits of enabling individuals to follow the media in a conscious way and
making them more active members of the society. Media literacy aims to complete mental and
emotional development which is necessary for individuals to perceive media in a critical, societal,
individual, and ecological way and evaluate the message conveyed by the media correctly (Alver, 2011).

In daily life, we are constantly faced with different types of messages through the media. These
messages affect little children, who are more vulnerable to change and development, more than adults.
Children are mostly exposed to this intensive information flow without their own consent. It is thought
that the individuals who are consciously or unconsciously exposed to media contents are affected by
those information in terms of thinking, behaviors, decisions and even speech (Karaman & Karatas,
2009). Considering that it may have an impact on the lives of individuals, media literacy training is
regarded to have such a significant role (Kahyaoglu & Kenanoglu, 2014; Karaman, 2010). In developed
countries such as Canada, England, Australia, and the U.S, which realized the significance of media
literacy, the courses about media literacy were integrated into education system as an interdisciplinary
part of compulsory education somehow intertwined with other courses (Given, 2014; Tuzel, 2013).
Media literacy reflections in Turkey have become more visible and apparent only in recent years.

According to a study conducted by MEB and RTUK (2007), children aged 6 to 17 watch TV 3 to 4
hours a day on average, and watching TV is the most popular extracurricular activity for the students in
the same age group. Therefore, children are faced with the danger of learning and demonstrating
positive and negative behaviors through TV. Children who are not conscious enough how to use media
experience difficulty in receiving and interpreting different messages with various purposes. MEB and
RTUK (2007) emphasized the importance of raising awareness of children, who are vulnerable and
unconscious towards different types of media content, starting from the primary level education. Hence,
elective media literacy course was added to curriculum in accordance with the joint efforts of RTUK and
MEB in the academic year of 2006-2007 for 6th, 7th, and 8th graders (Adnan Altun, 2008). Helping
students who newly start to form their personality gain media literacy skills can enable them to produce
solutions to social problems, to understand social issues, and to feel more self-confident (Deveci &
Cengelci, 2008; Gdmleksiz, Kan, & Oner, 2012; Hobbs, 2011).
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Educational institutions have great responsibility in helping individuals become media literate. As the
teachers are in the main occupation group which is to provide these skills, prospective teachers in
Education Faculties shall have these skills of accessing to correct information and evaluating this
information with a critical perspective. Regarding media literacy, there are many studies conducted with
teachers or prospective teachers (Alvermann & Hagood, 2000; Cheung, 2005; Cetin, 2015; Flores-
Koulish, 2006; inan, 2010; Karaman, 2010; Sarsar & Engin, 2015; Sahin & Tiizel, 2011; Yilmaz & Ozkan,
2013). Teachers’ media literacy skills are essential in helping students gain those skills. However,
teachers are not observed to possess adequate literacy skills upon their graduation (Deveci & Cengelci,
2008). For this reason, teachers are required to gain these skills before they graduate and start teaching.
As media literacy training has recently showed up, it started discussions on whether it shall be added to
teaching curricula in teacher training process. Regarding this, it was suggested that “Media Literacy”
course must be included in teacher training programs. In line with these suggestions, this course was
added to the curriculum of “Social Studies Teacher Education Program” in the 2007-2008 academic year
(Deveci & Cengelci, 2008). In this sense, involving media literacy courses or trainings in the other teacher
training programs is seen as quite an important step to support 21st century skills and media use.
Consequently, helping prospective teachers who are to educate future generations gain media literacy
skills is regarded as an important necessity. Therefore, the purpose of this study is to develop, practice,
and evaluate an instructional design for media literacy education in order to help prospective teachers
gain media literacy skills.

Method

Media literacy training was developed for prospective teachers considering ASSURE instructional
design model. The study was conducted in two stages. In the first stage, 44 prospective teacher studying
at Suleyman Demirel University (in Isparta, Turkey), Education Faculty in Spring Year of 2013-2014
participated voluntarily. In the first phase of the instructional design, learner analysis, instructional
objectives, learning content, design and material development were conducted. Prospective teachers
were given personal information form and they were asked semi-structured open-ended questions in
order to do learner analysis at the beginning of instructional design. Thus, the present situation of
prospective teachers regarding their media literacy skills were put forth by analyzing the collected data.
Instructional design and material development process took approximately two months. The second
phase of the study were initiated following the development of learning environment, materials,
content and resources.

In the second stage of the study, the pilot implementation of media literacy training, which was
developed as a result of instructional design, and its evaluations were conducted. Application was held
in Sitleyman Demirel University, Faculty of Computer Education and Instructional Technology
Department's computer lab. After trying to contact all of them, only 32 of prospective teachers
participated in the second stage of the study. This study uses one group pre-test and post-test model
(Buyikoztiirk, 2007; Frankel & Wallen, 2003). Media literacy achievement test and Media Literacy
Diagnostic Scale pre-test by Karatas (2008) were applied to the study group by researchers. Then, 2-hour
pilot implementation was conducted during which prospective teachers learned individually.
Researchers informed prospective teachers about the procedure at the beginning of the study and
monitored the application process. Post-tests were conducted at the end of teaching activities in order
to identify whether a progress was experienced or not. Additionally, semi-structured interview form and
usability test (adapted from Arif Altun, 2009) were conducted respectively to get students' views on the
application and to assess the usability of materials. The quantitative data obtained in the research
process was analyzed using data analysis methods of descriptive (percent, frequency) and predictive
(paired samples t-test), while the qualitative data was analyzed through content analysis. The analysis of
qualitative data was coded separately, and compared and contrasted by the researchers to ensure
maximum reliability.
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Instructional Design Process
Learner Analysis

In the first stage of the study, learner analysis was conducted before the instructional design in order
to demonstrate the current status of undergraduate students (n=44) who are aged between 18 and 26
(X = 19.82, SD = 1.60) and study at Science Education (f=23) and Social Sciences (f=21) departments.
Upon analyzing the target group, it was found out that the number of female subjects (f=26, 59.1%) is
more than male subjects (f=18, 40.9%). Graduation status distribution of students are as follows: 2.3%
super high school, 52.3% high school, 25% Anatolian high school, 4.5% Anatolian teacher training high
school, and %15.9 other high schools. 95.5% of prospective teachers (f=42) answered the questions of
“Did you take courses on media literacy? At what level or grade did you take it? If you took this course,
what were the topics in this course content?” as no, while 4.5% of them (f=2) answered as yes. These
two individuals who took this course were taught it in the 8th grade in primary school. The opinion of
one participant on this issue is as follows: “I took media literacy course in 8th grade and it was about
mass media and how to use it correctly.” As a result of this, it can be noted that prospective teachers
mostly do not take media literacy courses until higher education.

Pre-Qualifications

The needs analysis was conducted in the instructional design process in order to determine the
media literacy level of the target group and to develop the contents of design. In the needs analysis
questionnaire, most of the prospective teachers (%46.3 f=19) answered the item of “How do you
perceive the concept of media” as “communication”. Some of the opinions of prospective teachers who
perceive media as a communication tool are as follows:

“Media enables individuals to connect to outside world thanks to technology.”
“It is a mass communication tool. Some ideas are imposed on people through media.”
“I perceive media as media organs that are essential for communication.”

17.1% of prospective teachers perceived media as knowledge transfer (f=7), 14.6% of them as
publication (f=6) and 4.9% of them as socialization. However in literature, media is defined as “the
whole of written, audio or visual communication tools, media and communication organs” (Karatas,
2008, p. 11). This reveals that prospective teachers were unable to perceive the concept of media as
correctly.

When the prospective teachers’ (n=41) answers given to “What are media tools?” question (multiple
options can be marked) are evaluated, participants indicated media tools respectively as TV and Internet
(f=31), newspaper (f=23), computer (f=10), mobile phone (f=8), and the other tools (f=10). Based on
these results, this shows us that prospective teachers do not have adequate knowledge level of media
and media tools.

The percentages of the answers given to questions asked with the purpose of changing their
perceptive about media by identifying their access ratios to media tools such as computer, internet,
newspaper etc. are shown in Table 1.

Table 1.

Access Ratio to Computer, Internet and Newspapers

Variable Value N %

Computer Yes 29 65.9
No 15 34.1
Yes 30 68.2

Internet No 14 318
Yes 20 45,5

Newspaper No 24 54.5
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As shown in Table 1, 65.9% of students have access to personal computers. Similarly, 68.2% of them
can access to Internet any time. It was also found out that 45.5% of students read newspapers which
they constantly follow. According to this result, newspaper reading ratio was decreased with advancing
technology, and new technologies such as computers and the Internet are often used as media tools.

Each participant has listed seven different media tools according to frequency of use in the most
commonly used media tools question of the questionnaire. Three media tools were analyzed based on
the frequency of use and frequency percentages for these values were given. Accordingly, 54.5% of
prospective teachers use mobile phones, 25% of them use the Internet, 9.1% of them watch TV, and
11.4% of them use other media tools. When the TV watching frequencies of prospective teachers are
considered, 69.8% of them watch TV less than 1 hour a day, 27.9% of them watch 2-3 hours a day, and
2.3% of them watch more than 5 hours a day. Regarding the frequencies of Internet use, 30.2% of them
use Internet less than 1 hour a day, 39.5% of them use 2-3 hours a day, 9.3% of them use 4-5 hours a
day, and 21% of them use it for more than 5 hours a day (n=43). Based on this data, it is understood that
mobile technologies are more frequently used as media tools, and regarding Internet and TV it is
possible to claim that prospective teachers allocate more time on the Internet than watching TV. Among
the most often watched TV programs are news with 31.8%, TV series with 22.7%, sports programs with
6.8%, and the others with 38.7%. Additionally, the most noticeable three features that prospective
teachers give importance are news with 47.7%, entertainment with 20.5%, education with 13.6% and
the other with 18.2%. Considering the prospective teachers’ Internet use priorities, firstly comes access
to information with 52.3%, playing games with 13.6%, chat and conversation with 13.6% and the other
purposes with 20.5%.

Prospective teachers were also asked about how they confirm whether a piece of information is truly
correct or not in the media and what they do to change an idea that they do not agree with. Regarding
how they confirm the reliability of the information in the media, while 50% answered as “yes | confirm”
(f=21) and 42.9% answered as “no | do not confirm” (f=18), 7.1% of them answered as “lI sometimes
confirm” (f=3) (n=42). Some of the responses of participants who answered positively are as follows:

“I confirm the information in the media. | look into the sources of information and relevant people. |
calmly give confirmatory and evidentiary examples and | share the correct information.”

“Yes, | check the same news/information from different sources. | share my ideas on the topic in
different media platforms.”

The majority of prospective teachers, who confirm the reliability of information that they see in the
media, expressed that they explore the information from different media platforms (%33.3, f=14). Three
of prospective teachers (7.1%) who confirm the information in the media said that they question the
reliability of information in media by exchanging information and criticizing (n=42). Two of those who
confirm the information expressed that they would give confirmatory and evidentiary examples to
change an opinion that they do not agree with (f=%4.8). The fact that only 4.8% of prospective teachers
initiate to change others’ opinions by researching the validity of information in the media shows that the
vast majority of the participants do not have adequate ability to make an effort to generate opposing
ideas.

Regarding the question which aims to identify whether prospective teachers tend to create new
content in the media and determined the possible reasons, 100% of prospective teachers gave “no”
answer (n=40). According to the answers, it is figured out that prospective teachers experience lack of
information, motivation, and sources on media literacy. In this regard, media literacy courses must be
delivered to support creating media content, they must be informed about how to use media, necessary
resources must be provided and motivation must be triggered to create new contents on media.

To the question whether prospective teachers develop themselves through media platforms
including socio-cultural values, only 15.4% of them answered as “yes” (f=6). Four of them expressed that
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they participated in some training programs or groups in media platforms. Some opinions on this subject
are as follows:

“I participated in some of the groups on social media. | took mutual actions. I think | am competent
enough in this topic.”

“l am a member of a radio channel’s organization website. We are organizing some events with some
people unknown to us contacting them on the media.”

By answering the above question as no, 84.6% of prospective teachers (f=33) said that they were not
in any media platform to improve themselves (n=39). Considering these answers, it is understood that
most of the prospective teachers are not eager to improve themselves by participating in different
media platforms. In this respect, they must be motivated to participate in various media platforms to
support improving themselves individually and professionally.

To the questions that measure whether prospective teachers perceived themselves as media literate
or not, 62.2% of them answered as “no” (f=23), 10.8% of them answered as “yes” (f=4), and 27% of
them (f=10) answered as “partially” (n=37). 39.1% of those who do not regard themselves as media
literate expressed that they do not have adequate knowledge (f=9), while 26.1% said that they do not
follow current events (f=6). Some opinions on this subject are as follows:

“I never took media literacy course before, so | do not see myself as media literate. | am not sure
about the details.”

“Not exactly. | do not know the purposes of the tools that | am using and | do not even look into
them. Maybe, | have blind confidence in it.”

“I see myself as media literate. | think | am good at scanning the content, not to be deceived by every
content, and analyzing what is being defended.”

“No. It is one of my weaknesses that | cannot confirm correct and authentic information.”

Based on the needs analysis, it was concluded that the prospective teachers are incompetent on
researching the reliability of the information in the media, they are not sufficiently aware of the media,
and the majority of them regard themselves as incapable of being media literate. This also shows that
prospective teachers are in need of media literacy trainings in providing their future students with
accurate information with a critical perspective. Based on this need, the instructional design for media
literacy training was developed by researchers.

Instructional Objectives and Learning Content

Different learning objectives for media literacy trainings were identified for prospective teachers
based on the relevant literature and $Sahin’s (2011) “Critical Media Literacy” book. Consistent with such
goals, the instructional design was developed by specifying 9 different titles. The information presented
in these titles are described briefly below:

e Learning Basics: Related images are displayed by giving general definitions. Additionally, they
are requested to add answers on a topic by finding out the correct information on the Internet.

e Visual Interpretations: Posters and banners consisting of comics and texts are shown and the
difference between them is asked.

e Understanding How Emotions are manipulated: Evaluates how sexuality, violence (entertaining
and suggestive scenes of violence) etc. concepts affect emotions, and how a piece of news
could have an emotional impact on its reader by making it more attractive. Related images are
examined.

e Not Affected by Media: The fact that the news are manipulated and the news with emotional
appeal are focused more based on specific region or geography are detailed and assessed by
comparing different news.
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e Analyzing the Media: Whether news are manipulated or not is analyzed by paying attention to
public opinions. A piece of news is shown and asked in which context it was prepared. They are
requested to suggest an alternative information source.

e Realizing Biased Contents: Biased news are shown and discussed. They come to realized that
songs and TV series involve negative values (e.g., promoting sexuality, family values
degradation, deterioration of Turkish language, slang, swearing, increase of violence)

e Evaluating Advertisements: The examples of “commercial purposes of the media, outdoor
advertising, news advertising, disguised advertising, promote educational ads, visual marketing
instead of the product, making products famous by celebrities” are debated.

e Breaking Down the Prejudices: The examples of manipulating the other opinions by projecting a
problem from only one perspective, being selective, and presenting a news alongside an
important news to make it look like significant are given and discussed.

e Breaking Taboos: Examples regarding behaviors under the influence of prejudices and
resistance against change are shared and debated.

Design and Development

Considering the interest of young people on information technologies, the use of the technology-
based learning methods in learning environments has become a necessity. Therefore, learning materials
for this study were developed using web-based learning systems. In the process of material design,
necessary attention was given to images, alignment, color scheme, which are among the visual design
elements formal structure, and to font, line spacing, and upper-case letters, which are verbal elements.
In order to attract the attention of prospective teachers, materials were supported by visual hierarchy,
integrity, and balance and color harmony. In the design process of the teaching material, material
development principles of concretization, consistency, and tips were given ultimate significance. The
material content was developed as learner-based, simple and easy-to-understand to facilitate learning.
It was also improved based on a manner that addresses the readiness level of students. The
instructional materials were developed using Adobe Flash Player CS5 version and Action Script 3.0
coding language. It was also published online by integrating the material into Moodle learning
management system in which screen display settings are adjusted by using Internet-based scripting
language of PHP 6.0. Learning environment and materials were presented to the expert opinion prior to
practice, and learning environments and materials were adapted based on this feedback.

Implementation Process of the Instructional Design

Pilot implementation of media literacy training was realized in the second stage of the study. The
study group of the first stage was planned to be involved in the second stage, but only 32 volunteer
subjects participated. The scheme was conducted in a computer lab of Computer Education and
Instructional Technology Department. Before the scheme, all computers were controlled and their
internet connection status was checked so as to prepare the environment for learning. As a contingency
plan for any possible problems, learning materials were checked once again before the pilot
implementation. The seating arrangement and lighting were prepared beforehand. Finally, prospective
teachers were given preliminary information as to what would be the benefits of this training, its
content of the learning environment, and learning objectives.

After necessary preparations were made, the pilot implementation started. Participants carried out
each step in accordance with the guidelines. After prospective teachers logged into the system, a pre-
test on the subject was conducted. Then, each participant individually completed the teaching material,
which was supported with multimedia elements including visuals based on guidelines, and they received
media literacy training. All participants were given two hours to finish up the teaching material.
Meanwhile, trainers monitored the process for any possible misunderstanding. All participants took a
general achievement test and diagnostic test at the end of scheme, and a number of open-ended
questions were asked regarding the effectiveness of training conducted. Finally, usability tests were
given concerning the learning material. It was made sure that each participant in the scheme process
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minded their own learning material and answered the questions individually on their computers. After
the pilot implementation is finished, the evaluation of instructional design and implementation was
done by researchers.

Result

Pre-test and post-test achievement test scores were analyzed by dependent sample t-test in order to
identify whether there has been a meaningful change in prospective teachers’ media literacy knowledge
as a result of the scheme. Prior to analysis, the assumptions of t-test were tested and it was concluded
that the scores taken in pre-test and post-test were normally distributed. Descriptive statistics
concerning prospective teachers’ pre-test and post-test media literacy achievement test scores and the
results of dependent sample t-test, which was conducted to compare and contrast these scores, are
shown in Table 2.

Table 2.
Pre-test and Post-test Media Literacy Achievement Test Scores
Test N X SD t n’
Pre-test 32 17.16 2.29

- 4.85* A43*
Post-test 32 19.25 3.24 8 3
*p<.01

When examining Table 2, it was found out that a meaningful difference between prospective
teachers’ pre and post application achievement scores (t[31] = - 4.85, nz = .43, p < .01). It was also
concluded that prospective teachers’ media literacy post-test scores (X = 19.25, SD = 3.24) increased in
a meaningful level compared to pre-test scores (X = 17.16, SD = 2.29). These results reveal the fact that
this instructional design was useful in increasing prospective teachers’ media literacy knowledge level.
Descriptive statistics concerning prospective teachers’ pre-test and post-test media literacy diagnostic
test scores the results of dependent sample t-test, which was conducted to compare and contrast these
scores, are shown in Table 3.

Table 3.

The Results of Media Literacy Perception Level

Test N X SD t
Pre-test 32 64.94 9.59 20%
Post-test 32 64.50 9.93 '
*p>.05

When examining Table 3, it was found out that there is no meaningful difference between
prospective teachers’ scores (p > .05). This result shows that the instructional design had no effect on
prospective teachers’ media literacy perceptions. In this context, it can be concluded that although the
study had a positive effect on prospective teachers’ media literacy knowledge level, it did not affect
their perception levels.

In order to get feedback of prospective teachers on teaching material, the usability test adapted
from Arif Altun (2009) was used. Descriptive statistics on responses given to the scale are presented in
Table 4.
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Table 4.

Statistics of Usability Test Results

Dimensions N X SD
Troubleshooting and Functionality 32 3.70 .60
Interface Task Performance 32 3.01 .79
Familiarity 32 3.35 .54
Visual Competence and Integrity 32 3.97 .70
Total 32 3.51 .46

Upon examining prospective teachers’ responses, it can be concluded that they found the teaching
material to be useful (X = 3.51, SD = .46). While prospective teachers regarded the material to be most
useful in terms of visual competence and integrity dimension (X = 3.97, SD = .70), they found it to be
less useful with regards to interface task performance dimension (X = 3.01, SD = .79).

The findings revealed as a result of open-ended questions asked to prospective teachers were
analyzed. They were asked about the positive and negative aspects of the media and they expressed the
positive (f=13) and negative (f=19) aspects in different opinions. They generally regard media as positive
in terms of conveying information and enabling communication, while they find it to be negative in
terms of misleading the audience. Some of the opinions regarding the positive as negative aspects of the
media are as follows:

“It is positive that the media helps us access to information, while it is negative to manipulate and
mislead us.”

“As a positive aspect it helps us establish communication and contact with all parts of the world,
while it destroy cultural values as a negative aspect.”

“Negative reaction is experienced from the public when the news are manipulated but however if it
were not for media, we would know anything about what is going on in the world.”

When prospective teachers were asked about when or at what level/grade the media literacy
courses must be given, the majority of them said that it would be more useful if these trainings were
given in secondary school (f=9) and primary school (f=8). Additionally, there were those who defended
that these courses must be given at university (f=7) and high school (f=4). Four prospective teachers
expressed that this training must be delivered at all levels of education.

Prospective teachers were also requested to evaluate the positive and negative aspects of teaching
material for media literacy training. They found this material to be useful with respect to the way of
giving information, raising awareness, gaining different perspectives, and technology use, while they
thought that the allocated time for the training was a little bit limited. On the other hand, when the
answers given to learning environment and material usability are examined, some of prospective
teachers stated that they found learning environment and material usability to be adequate (f=9), while
the others said that more visuals can be added (f=8) and more information can be involved (f=3).
Besides, while some of the participants found the content of teaching material to be adequate (f=8), the
others expressed that knowledge intensity for media content should be increased (f=4). Some opinions
on this subject are as follows:

“It was a perfect training”.

“The training was satisfactory enough”

“It is good to see events with visuals”

“More information and visuals are necessary”.

After the pilot implementation of media literacy training, prospective teachers were requested to
self-evaluate in terms of media literacy. The majority of prospective teachers (f=27) regarded
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themselves as more knowledgeable and aware in terms of media literacy after having participated in
this study, while only few of them (f=5) said that there were no difference in comparison with prior to
this training. Additionally, most of the prospective teachers increased their awareness in the sense of
perception on media, awareness, and attention and inquiry (f=22), and in terms of the level of
knowledge (f=7), while some others noted that this study did not make a difference (f=3). Some of the
opinions of prospective teachers are as follows:

“l understood that | must question what media presents to us as information and events, and it made
me realize that any information in media is not accurate”

“It helped me raise my awareness”

“l was already aware of these”

Discussion, Conclusions and Suggestions

In this study, instructional design applications were conducted in order to improve prospective
teachers’ media literacy. ASSURE Design Model was taken as base and every step of this model was
followed in design procedure. To shape the design and development process according to student
needs, firstly the learner analysis was conducted. According to learner analysis, it was concluded that
media literacy of prospective teachers is quite low. This finding bears resemblance to the previous
studies conducted in Turkey with prospective teachers (Gliven, 2014; Karatas, 2008; Som & Kurt, 2012;
Tuncer, 2013). This is due to the fact that media literacy courses were given as elective starting from
2008 and it is thought that the study samples did not take this course beforehand. Prospective teachers
who did not take media literacy course feel incompetent on this topic and therefore the need for giving
media literacy trainings in the teacher training process seems to become more apparent. Based on this
need, the instructional design was conducted to develop media literacy training for prospective
teachers.

Before this study, it was observed through learner analysis that prospective teachers were
incompetent about and they did not regard themselves as media literate. It was also concluded that
prospective teachers’ media literacy increased after the study was conducted. However, there was no
difference in terms of media literacy perceptions. According to these results, although the study had a
positive effect on prospective teachers’ media literacy knowledge level, it did not affect their perception
levels, and therefore the instructional design must be re-developed to increase their media perception
levels.

There are many ways to increase the learning performance in instructional designs. For this reason,
instructional design can be reviewed and re-edited for the purpose of increasing the learning
performance to the requested level. In this study, the instructional design was developed to improve
prospective teachers’ media literacy and a pilot implementation was conducted. The study in its current
form is a pre-experiment work and therefore it has some limitations. The limited time of
implementation is seen as the most important limitation. Additionally, it was found as a result of the
study that improvements on the learning environment and material should be made to improve the
efficiency of teaching. It is also evident that the learning content must be re-developed. Even so, this
study is thought to be limited but it still can guide the future studies on media literacy trainings. It can
be suggested that the future studies which will develop different instructional designs with longer
lasting practices can be more effective in terms of teaching efficiency and assessment. Consequently,
this study clearly shows that media literacy trainings for prospective teachers are necessary and
essential. In this regard, adding media literacy courses to teacher training curriculum is an undeniable
necessity.
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Tiirkge Siirimui

Girisg

ilerleyen teknolojilerle birlikte hizla gelisen bir diinyada zaman ve mekan siniri olmadan pek ¢ok
olaya ve bilgiye ulasmak kolaylagmistir. Bu durum insanlarin giinlik yasaminda da degisikliklere neden
olmus; televizyon, bilgisayar ve cep telefonu gibi medya araglar bireylerin sosyal hayatlarina yon verir
hale gelmistir. Kitle iletisim araglarinin ¢ogalmasiyla birlikte iletisim kanallarinin gesitliligi artmis, medya
aracihg ile ulasilan igeriklerin dogrulugunu ve givenilirligini tespit edebilmek énemli hale gelmistir. Bu
baglamda c¢esitli iceriklerin icerisinden en glvenilir olaninin tespit edilebilmesi ve dogru
yorumlanabilmesi i¢in medya okuryazarligi kavrami giindeme gelmeye baslamistir (Polat & Odabas,
2008).

Medya okuryazarligl, medya tarafindan bigimlendirilen bir diinyada farkh kaynaklardan elde edilen
farkh bicimlerdeki mesajlara ulasabilme, onlari analiz edebilme, degerlendirebilme, paylasabilme ve
yenilerini yaratabilme yetenegi kazanabilmektir (Alver, 2011; Livingstone, 2004; Thoman, 2003). Medya
okuryazari ise; medya mesajlarina ulasabilen, onlari analiz edebilen ve yeni medya mesajlari tiretebilen
bireydir. Bireylerin medya okuryazari olabilmesi i¢cin, medya araglari aracihg ile iletilen mesajlarin
farkinda olmasi ve mesajlari bilingli ve etkili kullanmasi gerekmektedir (Deveci & Cengelci, 2008; Hobbs,
Culver, & Mendoza, 2010). Milli Egitim Bakanligi (MEB) ve Radyo ve Televizyon Ust Kurulu (RTUK) (2007)
medya okuryazarligini "yazili ve yazili olmayan, buytk gesitlilik gésteren formatlardaki (televizyon, video,
sinema, reklamlar, internet vs.) mesajlara ulasma, bunlari 6zimleme, degerlendirme ve iletme yetenegi
kazanabilmek" olarak tanimlamistir. Tanimlardan da anlasilacag Gzere medya okuryazarligl birden ¢ok
islevi olan bir alandir. Medya okuryazarhigi hem farkl bicimlerde olusturulan medyayi anlayarak analiz
edebilme, c¢oziimleyebilme ve degerlendirebilme hem de yeni bir medya olusturarak iletebilme
becerisini gelistirmeyi kapsamaktadir. Medya okuryazarligi becerileri; medya igeriklerinin anlasiimasi ve
analiz edilerek degerlendirilmesi ile ortaya ¢ikmistir. 21. yy diinyasinda ise tim bireylerde beklenen
medya okuryazarligi becerileri; elestirel disiinebilme, etkili iletisim kurabilme, aktif vatandas olarak rol
alabilme ve elestirel bir yaklagimla kendine ait yeni medya igeriklerini tretebilme olarak giincellenmistir
(Kartal & Kincal, 2012; NAMLE, 2007). Medya okuryazarliginin bireylerin medyay! bilingli bir sekilde takip
edebilmelerini ve toplumda daha aktif birey olabilmelerini saglama gibi faydalari da bulunmaktadir.
Medya okuryazarhg! bireylerin medyay! elestirel, toplumsal, kisisel ve ekolojik yénden anlamalarini
saglayarak, medya tarafindan verilen mesajlarin dogru bir sekilde degerlendirebilmesi icin gerekli olan
zihinsel ve duygusal gelisimini tamamlamayi hedeflemektedir (Alver, 2011).

Gunlik hayatta medya araciligi ile farkh tiirden mesajlarla siirekli karsi karsiya kalinmaktadir. Bu
mesajlar, yetiskin bireylere gore degisime ve gelisime daha agik olan ¢ocuklari daha fazla etkilemektedir.
Bu yogun mesaj akisi sirecinde c¢ocuklar ¢cogu zaman se¢me sanslari olmadan bilingsiz olarak medya
Urlnlerini tuketmektedir. Medya iceriklerine bilingli veya bilingsiz olarak maruz kalan bireylerin
medyadaki iceriklerin diisiincelerine, davranislarina, kararlarina hatta konusmalarina kadar yasamlarinin
tamamina etki etmesine neden oldugu distintlmektedir (Karaman & Karatas, 2009). Bireylerin tim
yasamina etkisi olabileceginden hareketle medya okuryazarligi egitiminin biliylik bir Sneme sahip oldugu
ortaya c¢ikmaktadir (Kahyaoglu & Kenanoglu, 2014; Karaman, 2010). Medya okuryazarhgi egitiminin
dnemini fark eden Kanada, ingiltere, Avusturalya ve ABD gibi gelismis Ulkelerde zorunlu egitimin
baslangicindan sonuna kadar disiplinler arasi olarak medya okuryazarligi egitimi diger derslerle i¢ ice
gecmis bir sekilde egitim sistemine entegre edilmistir (Guven, 2014; Tizel, 2013). Medya
okuryazarliginin Tirkiye’deki yansimalari ise son yillarda goérilmeye baslanmistir.

MEB ve RTUK (2007) tarafindan yapilan bir arastirmaya gére, 6-17 yas grubu arasinda bulunan ¢ocuk
ve genglerin giinde ortalama 3-4 saat televizyon izledikleri ve bu yas grubundaki 6grencilerin okul disi
yaptiklari etkinliklerin en basinda televizyon izleme geldigi ortaya cikmistir. Bu nedenle televizyon
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aracihgl ile gocuklarin olumsuz ve istenmeyen davranislari 6grenmesi ve bu davranislari géstermesi
tehlikesi ile karsi karsiya kalinmaktadir. Medya araglarini kullanma bilincinde olmayan gocuklar, farkh
amaclarla hazirlanmis mesajlari anlamakta ve yorumlamakta giicliik cekebilmektedir. MEB ve RTUK
(2007), farkli turdeki medya icerikleri karsisinda bilingsiz ve korumasiz olan gocuklarin, ilkogretim
seviyesinden baslayarak medya karsisinda bilinglendirilmeleri gerektigi lzerinde durmuslardir. Bu
nedenle RTUK ve MEB’in ortak calismalari dogrultusunda medya okuryazarligi dersi 2006-2007 egitim
ogretim yilinda 6,7 ve 8. Siniflarda segmeli bir ders olarak 6gretim programina eklenmistir (Adnan Altun,
2008). Kisiligi yeni yeni olusmaya baslayan ogrencilere medya okuryazarligi becerisini kazandirmak;
onlarin sosyal sorunlara ¢ézim Uretebilmelerini, toplumsal konulari anlayabilmelerini ve kendilerini daha
giivenli hissedebilmelerini saglayacaktir (Deveci & Cengelci, 2008; Gémleksiz, Kan, & Oner, 2012; Hobbs,
2011).

Bireylerin medya okuryazari olmasinda egitim kurumlarina biylk gorevler dismektedir. Bu nitelikleri
kazandiracak olan temel meslek grubu 6gretmenler oldugundan dolayi Egitim Fakiiltelerinde 6gretmen
adaylarina dogru bilgiye ulasabilme ve ulastigi bilgiyi elestirel bir bakis acisiyla degerlendirebilme
becerisinin kazandiriimasi gereklidir. Medya okuryazarligi ile ilgili olarak 6gretmen ya da 6gretmen
adaylari ile gergeklestirilen birgok arastirma bulunmaktadir (Alvermann & Hagood, 2000; Cheung, 2005;
Cetin, 2015; Flores-Koulish, 2006; inan, 2010; Karaman, 2010; Sarsar & Engin, 2015; Sahin & Tiizel, 2011;
Yilmaz & Ozkan, 2013). Ogretmenlerin medya okuryazarligi becerilerine sahip olmasi yetistirecegi
Ogrencilere bu becerileri kazandirmalarinda 6nemlidir. Ancak, 6gretmenlerin mezun olduklarinda
okuryazarlik becerilerine yeteri oranda sahip olamadiklari gérilmektedir (Deveci & Cengelci, 2008). Bu
sebeple 6gretmenlerin gbéreve baslamadan 6nce bu becerileri kazanmalar gerekmektedir. Medya
okuryazarligl egitimi yakin bir zamanda giindeme geldigi icin 6gretmen egitiminde de olmasi gerektigi
konusunda tartismalara neden olmustur. Bu durumla ilgili olarak 6gretmen yetistirme programlarina
"Medya Okuryazarligl" dersi konulmasi onerilmistir. Bu oneriler dogrultusunda 2007-2008 egitim-
dgretim yilinda Sosyal Bilgiler Ogretmenligi Programina Medya Okuryazarhigi dersi konulmustur (Deveci
& Cengelci, 2008). Bu baglamda diger 6gretmen yetistirme programlarina da medya okuryazarhgi dersi
veya egitimlerinin eklenmesinin 21. yy becerileri ve medya kullanimi baglaminda oldukca gerekli oldugu
distunulmektedir. Sonug olarak gelecek nesilleri yetistirecek olan 6gretmenlere 6gretmenlik egitimi
siirecinde medya okuryazarligi becerilerinin kazandirilmasi 6nemli bir ihtiyac olarak gorilmektedir. Bu
nedenle bu calismada 6gretmen adaylarina medya okuryazarligi becerilerinin kazandirilabilmesi igin
medya okuryazarhgl egitimine yonelik Ogretim tasarimi yapilarak, bu egitimin uygulanmasi ve
degerlendirilmesi amaglanmigtir.

Yontem

Bu calismada ASSURE 6gretim tasarimi modeli dikkate alinarak 6gretmen adaylarina yonelik medya
okuryazarlig egitimi hazirlanmistir. Calisma iki asamada gercgeklestirilmistir. Calismanin ilk asamasina
2013-2014 egitim 6gretim yilinda Siileyman Demirel Universitesi Egitim Fakiiltesinde &grenim gdren 44
dgrenci goniilli olarak katilmistir. Ogretim tasariminin ilk asamasinda 6grenen analizi, 6gretim hedefleri,
dgrenme icerigi, tasarim ve materyal gelistirme gerceklestirilmistir. Ogretim tasariminin baslangicinda
o6grenen analizi yapabilmek icin 6gretmen adaylarina kisisel bilgi formu uygulanmis ve vyari
yapilandiriimis agik uglu sorular sorulmustur. Boylece elde edilen veriler analiz edilerek 6gretmen
adaylarinin medya okuryazarligi konusundaki mevcut durumu ortaya konulmaya cahsiimistir. Ogretim
tasarimi ve materyal gelistirme siireci yaklasik olarak iki ay siirmustir. Ogretime yonelik ortam,
materyal, icerik ve kaynaklar gelistirildikten sonra calismanin ikinci asamasina gegilmistir.

Calismanin ikinci asamasinda ise 6gretim tasarimi sonucunda hazirlanan medya okuryazarhgi egitimin
pilot uygulamasi ve degerlendirilmesi gerceklestirilmistir. Uygulama Siileyman Demirel Universitesi
Egitim Fakiiltesi Bilgisayar ve Ogretim Teknolojileri Egitimi béliimiindeki bilgisayar laboratuvarinda
gerceklestirilmistir. Bu asamada calisma grubu olarak birinci asamadaki 6gretmen adayi grubuna
ulasilmaya ¢alisiimis ve ulasilabilen ve gonilli olan 32 6gretmen adayi arastirmanin ikinci asamasina
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katilmistir. Bu calismada deneme modellerinden tek grup o©n-test son-test modeli uygulanmistir
(Bliytikoztiirk, 2007; Frankel & Wallen, 2003). Uygulamadan 6nce ¢alisma grubuna arastirmacilar
tarafindan hazirlanan medya okuryazarligi basari testi ve Karatas'in (2008) Medya Okuryazarhg Dizey
Belirleme Olgegi 6n-test olarak uygulanmistir. Daha sonra 6gretmen adaylarinin bireysel olarak 6grenme
gerceklestirecekleri iki saatlik pilot uygulama yapilmistir. Arastirmacilar ise; uygulamanin basinda
arastirma ile ilgili 6gretmen adaylarina bilgi vermisler ve uygulama siirecini takip etmislerdir. Ogretim
etkinliginin sonunda uygulama oncesine gore farkhlik olusup olusmadigl incelemek igin son-testler
uygulanmistir. Ayrica 6grencilerin uygulamaya yonelik gorislerini almak icin yari yapilandiriimis gériisme
formu ve 6grenme ortami ve materyalin kullanilabilirligini degerlendirmek igin Arif Altun’dan (2009)
uyarlanan kullanilabilirlik testi uygulanmistir. Arastirma sirecinde elde edilen nicel veriler betimsel
(ylizde, frekans) ve kestirimsel (bagimh gruplar t-testi) veri analizi yontemleri ile analiz edilmis, nitel
veriler ise icerik analizi yapilarak analiz edilmistir. Nitel verilerin analizi arastirmacilar tarafindan ayri ayri
kodlanarak ve karsilastirilarak gtivenirlik saglanmaya cahlsiimistir.

Ogretim Tasarimi Siireci
Ogrenenlerin Analizi

Arastirmanin ilk asamasinda yaslari 18 ile 26 arasinda degisen (X = 19.82, Ss = 1.60) Fen Bilgisi (f=23)
ve Sosyal Bilgiler (f=21) Ogretmenligi béliimiinde okuyan lisans &grencilerinin (n=44) 6gretim tasarimi
oncesinde mevcut durumunu ortaya koymak amaciyla 6grenen analizi gergeklestirilmistir. Hedef kitle
incelendiginde kiz 6grenci oraninin (f=26, %59.1), erkek 6grenci oranindan (f=18 %40.9) fazla oldugu
gorilmistiir. Ogrencilerin %2.3'l siiper liseden, %52.3'li genel liseden, %25'i Anadolu lisesinden, %4.5'i
Anadolu 6gretmen lisesinden ve %15.9'u diger liselerden mezundur. Ogretmen adaylarina; “Medya
okuryazarligina yonelik olarak ders aldiniz mi? Egitim-6gretimin hangi kademesinde kaginci sinifta
aldiniz? Aldiysaniz bu dersin igeriginde hangi konular vardir?” sorusuna 6gretmen adaylarinin %95.5i
hayir cevabini vermis (f=42), %4.5’s1 ise evet cevabini (f=2) vererek daha 6nce medya okuryazarlig
dersini aldiklarini belirtmislerdir. Bu dersi alan iki kisi ise ilkogretim 8. sinifta almislardir. Buna iliskin bir
katilimcinin gorisi ise soyledir: “8. Sinifta medya okuryazarligi dersi aldim. Toplu iletisim araglari ve
dogru kullanim konularini iceriyordu.” Bu sonuca gore 6gretmen adaylarinin blylik ¢ogunlugunun
ylksekogretime gelene kadar medya okuryazarligi egitimi almadigi gérilmektedir.

On Yeterlilikler

Ogretim tasarim siirecinde hedef kitlenin medya okuryazarlik diizeylerini belirlemek ve olusturulacak
olan igerige sekil verebilmek igin ihtiyag analizi yapilmistir. Uygulanan ihtiya¢ analizi anketinde; “Medya
denilince ne anliyorsunuz?” sorusuna (n=41) 6gretmen adaylarinin ¢ogunlugu “iletisim” (%46,3 f=19)
olarak cevap vermislerdir. Medyay iletisim araci olarak géren 6gretmen adaylarinin bazi goérisleri su
sekildedir:

“Medya bireyin dis diinyayla iletisimini teknolojiyle kurmasidir.”
“Kitle iletisim aracidir. insanlari medya iizerinden bir takim seyler verilmeye calisilir.”
“Medya denilince iletisim icin gerekli olan yayin organlarini anliyorum.”

Ogretmen adaylarinin %17.1’i medyayi bilgi aktarimi (f=7), %14.6’si yayinlama (f=6) ve %4.9'u ise
sosyal agidan (f=2) degerlendirmislerdir. Oysa alan yazinda medya, bunlarin hepsini kapsayan “Yazili,
sesli ya da gorsel tim iletisim araclari, basin yayin ve iletisim organi” (Karatas, 2008, s. 11) olarak
tanimlanmaktadir. Bu anlamda 6gretmen adaylarinin medya kavramini tam olarak tanimlayamadiklari
ortaya ¢tkmaktadir.

Ogretmen adaylarinin (n=41) “Medya araglari nelerdir?” seklindeki birden fazla secenek
isaretleyebildikleri soruya verilen cevaplar incelendiginde; katilimcilardan en ¢ok belirtiien medya
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araglari sirasiyla; TV ve internet (f=31), gazete (f=23), radyo (f=16), bilgisayar (f=10), telefon (f=8), diger
araglar (f=10) seklindedir. Bu soruya verilen cevaplar incelendiginde 6gretmen adaylarinin medya ve
medya araglari hakkinda yeterince bilgiye sahip olmadiklari ortaya ¢ikmistir.

Ogretmen adaylarinin bilgisayar, internet, gazete vb. medya araglarina erisim imkanlarinin medyaya
bakis agilarini degistirebilecegi dislinllerek sorulan soruya verilen cevaplarin yizdelikleri Tablo 1'de yer
almaktadir.

Tablo 1.

Bilgisayar, internet ve Gazetelere Erisim Oranlari

Degisken Deger N %

Bilgisayar Evet 29 65.9
Hayir 15 34.1

internet Evet 30 68.2
Hayir 14 31.8

Gazete Evet 20 45.5
Hayir 24 54.5

Tablo 1’'de gorildiga gibi 6grencilerin 65.9’unun istedigi zaman ulasabilecegi bir bilgisayari vardir.
Ayni zamanda %68.2’si istedigi zaman internete erisim saglayabilmektedir. Ogrencilerin %45.5'inin ise
sirekli olarak takip ettigi gazetenin oldugu tespit edilmistir. Bu sonuca gore gelisen teknolojiler ile
birlikte gazete kullaniminin azaldigi, daha gok bilgisayar ve internet gibi yeni teknolojilerin medya araci
olarak kullanildigi séylenebilir.

Ankette yer alan medya araglari kullanim sikhig sorusunda her bir katilimci yedi farkli medya aracini
kullanim sikliklarina gore siralamistir. Bunlardan kullanim sikhgi en fazla tercih edilen ¢ medya araci ele
alinmis ve bunlara iliskin yuzde frekans degerleri verilmistir. Buna gore; 6gretmen adaylarinin %54.5'i
telefonu, %25'i interneti, %9.1'i TV'yi ve %11.4’U de diger medya araglarini daha ¢ok kullanmaktadir.
Ogretmen adaylarinin TV izleme sikliklarina bakildiginda %69.8'i TV'yi giinde 1 saatten az, %27.9'l giinde
2-3 saat, %2.3'li ise glinde 5 saatten fazla izlemektedir. internet kullanma sikligina bakildiginda 6gretmen
adaylarinin %30.2'sinin interneti glinde 1 saatten az, %39.5'inin glinde 2-3 saat, %9.3'linlin glinde 4-5
saat ve %21'inin ise glinde 5 saatten fazla kullanmakta oldugu goriilmektedir (n=43). Mobil teknolojilerin
medya araci olarak daha ok kullanildigi anlasilirken, internet ve TV izleme sikliklarinda ise &gretmen
adaylarinin TV'den ¢ok internette vakit gecirdigi soylenebilir. Ogretmen adaylarinin TV'de izledigi
programlarin énem siralamasinda en 6nemli (¢ programa bakildiginda %31.8'inin birinci 6nceliginin
haber, %22.7'sinin dizi, %6.8'inin ise spor programi oldugu ve %38.7’sinin diger programlar oldugu
gorulmektedir. Ayrica 6gretmen adaylarinin izledigi programlarda en c¢ok dikkat ettigi 3 ozellige
bakildiginda; %47.7'sinin haber, %20.5'inin eglendirme, %13.6'sinin egitim ve %18.2'sinin diger
dzelliklere dikkat ettigi gorilmektedir. Ogretmen adaylarinin interneti kullanim amaci énceliklerine
bakildiginda, %52.3'Unln birinci 6nceliginin bilgiye erisim, %13.6'sinin oyun oynamak, %13.6'sinin
sohbet etmek ve %20.5’inin de diger amaglar oldugu goriilmektedir.

Ogretmen adaylarinin medyadaki bilgilerin glivenirligini arastirip arastirmadiklari ve katilmadiklari bir
fikri degistirmek icin neler vyaptiklari sorulmustur. Ogretmen adaylarinin medyadaki bilgilerin
glvenirligini arastirip arastirmadiklari sorusuna %50’si evet arastiririm (f=21), %42.9’si hayir arastirmam
(f=18) cevabini verirken %7.1'u ise bazen arastiririrm (f=3) cevabini vermislerdir (n=42). Evet cevabini
veren katilimcilarin goérislerinden bazilari s6yledir;

“Arastirinm. Bilgilerin kaynaklarina ve ilgili kisilere bakarim. Sakin bir sekilde de dogrulugu kanitlayici
érnekler vererek bilgiyi enjekte ederim.”.

“Evet, farkli yerlerden ayni haberi bularak bakarim. O konuyla ilgili fikrimi gerekli yerlerde
paylasirm.”
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Medyadaki bilgilerin glivenirligini arastirdigini séyleyen 6gretmen adaylarinin ¢ogunlugu farkli medya
araglarindan arastirmayi tercih ettiklerini ifade etmislerdir (%33.3, f=14). Arastirma yapan &6gretmen
adaylarinin 3’0 (%7.1) baskalariyla bilgi alisverisi yaparak ve elestirerek bilgilerin givenirligini
sorguladiklarini belirtmislerdir (n=42). Arastirma yapanlarin 2’si ise katilmadiklar bir fikri degistirmek igin
kanitlayici érnekler ve bilgiler sunduklarini ifade etmislerdir (f=%4.8). Ogretmen adaylarinin sadece
%4.8’inin arastirmalar yaparak baskalarina katilmadiklari disiinceleri degistirmek icin girisimde
bulunmasi, katiimcilarin blyik bir cogunlugunun medya ortaminda karsit fikir Gretme yéniinden yeterli
bilgi ve cabasinin olmadigini géstermektedir.

Ogretmen adaylarinin yeni bir medya icerigi Giretmek icin cabalayip ¢abalamadiklarini ve nedenini
belirlemeye yonelik sorulan soruya; 6gretmen adaylarinin %100’U hayir cevabini vererek yeni bir medya
icerigi Uretimi girisiminde bulunmadiklarini séylemislerdir (n=40). Verilen cevaplara gore, 6gretmen
adaylarinin medya okuryazarhgl konusunda bilgi, motivasyon ve kaynak eksikligi oldugu anlasiimaktadir.
Bu anlamda Ogretmen adaylarinin medya Uretimini desteklemek i¢cin medya okuryazarhg: dersleri
verilmeli, bilgilendirilmeli, gerekli kaynak destegi saglanmali ve Uretim icin gerekli motivasyon
saglanmalidir.

Ogretmen adaylarinin kendilerini gelistirmek icin sosyokiltiirel degerler iceren medya ortamlarinda
bulunup bulunmadiklarina yonelik sorulan soruya; 6gretmen adaylarinin sadece %15.4’inlin evet
cevabini verdigi (f=6) gorulmustir. “Evet” cevabini verenlerin 4’l bazi egitimlere ve medya ortamlarinda
gruplara katildigini ifade etmislerdir. Bu konuda bazi gorusler su sekildedir:

“Bulundum. Sosyal medyada kurulan gruplara katildim. Ortak eylemlerde bulundum. Bu konu
hakkinda yeterince aktif oldugumu diistiniiyorum.”

“Bir radyo kanalinin organizasyon web sitesinde iyeliGim var. Medya araglari (izerinden
tanimadigimiz kisilerle anlasip organizasyon yapiyoruz.”

Ogretmen adaylarinin %84.6’si (f=33) yukaridaki soruya hayir cevabini vererek kendilerini gelistirmek
icin higbir ortamda bulunmadigini ifade etmislerdir (n=39). Bu sonuglara bakildiginda &gretmen
adaylarinin kendilerini gelistirmek icin ¢esitli medya ortamlarina katilma isteklerinin az oldugu
anlasilmaktadir. Buna gére 6gretmen adaylarinin bu dogrultuda motive edilmesi ve c¢esitli medya
ortamlarina katilmalarinin desteklenmesi gerekmektedir.

Ogretmen adaylarinin kendilerini medya okuryazari olarak degerlendirip degerlendirmedikleri
yonindeki soruya; %62.2 oraninda hayir (f=23), %10.8 oraninda evet (f=4), %27.0 oraninda ise (f=10)
kismen cevabini verdikleri sonucuna ulasiimistir (n=37). Kendilerini medya okuryazari olarak
gormeyenlerin %39.1’i yeterli bilgisinin olmadigini (f=9), %26.1’i giincel olaylari takip etmedigini (f=6)
ifade etmistir. Bu konudaki bazi gorisler ise soyledir:

“Daha o6nce medya okuryazarligi hakkinda ders almadigim igin gérmiyorum. Detaylarini
bilmiyorum.”,

“Tam olarak degil. Kullandigim araglarin asil amaglarini bilmiyorum ve arastirmiyorum. Kérii kériine
inandigim igin.”,

“Kendimi medya okuryazari olarak gériiyorum. Yapilan yayinlari dederlendirme, her yazilana
kanmama ve anlatilani analiz etme konusunda iyi oldugumu diisiinliyorum.”,

“Hayir. Fazla bilgiye daha dogrusu, dogru ve gergek bilgiye sahip olmamam eksik yénlerden biridir.”.

Yapilan ihtiya¢ ve 6grenen analizine gore 6gretmen adaylarinin medyadaki bilgilerin glvenirligini
arastirmada yetersiz kaldiklari, medya konusunda yeterince bilingli olmadiklari, biylk ¢ogunlugunun
medya okuryazari olarak kendilerini yetersiz gordikleri anlasiimaktadir. Bu sonuglara gore 6gretmen
adaylarinin gelecekte Ogrencilerine dogru bilgiyi aktarmalarini saglamada elestirel bir bakis acisi
gelistirebilmeleri icin medya okuryazarhgl egitimine ihtiyaglari oldugu ortadadir. Bu ihtiyactan yola
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cikarak arastirmacilar tarafindan medya okuryazarligi egitimine yonelik 6gretim tasarimi
gerceklestirilmistir.

Ogretim Hedefleri ve Ogrenme icerigi

ilgili alan yazin ve Sahin’in (2011) "Elestirel Medya Okuryazarlig" kitabi temel alinarak dgretmen
adaylari icin medya okuryazarhgi egitimine yonelik farkli 6grenme hedefleri belirlenmistir. Bu hedeflere
uygun olarak 9 farkli konu bashgi belirlenerek 6grenme icerigi hazirlanmistir. Bu konu basliklari altinda
sunulan bilgiler kisaca asagida agiklanmistir:

e Temel Bilgileri Ogreniyorum: Genel tanimlar verilerek konuyla ilgili resimler gosterilir. Ayrica bir
konu hakkinda dogru bilgiye internet Gizerinden ulasarak cevabi eklemeleri istenir.

e Gorselleri Yorumlayabilirim: Ayni konu hakkinda karikatir ve yazi ile olusturulmus afisler,
pankartlar gosterilir ve farklari sorulur.

e Duygularin Nasil Kullanildigini Anlarim: Cinsellik, siddet (eglendiren ve dusindiren siddet
sahneleri) gibi kavramlarin duygularn nasil etkiledigini, gazetedeki bir haberde duygularin
haberin gekiciligini nasil etkileyebilecegini degerlendirir. Bununla ilgili gorseller incelenir.

e Medyadan Etkilenmem: Haberler karsilastirilarak sapma yaratildigi, duygusal cekiciligi olan
olaylara ve belli cografya veya bolgelere odaklanildigi gosterilir.

e Maedyay! Analiz Ederim: Kamuoyu yoklamalarina dikkat etme ve bu anlamda carpitma yapiliyor
mu gosterilir. Bir haber gosterilerek hangi baglamda yapildigi sorulur, alternatif bir bilgi kaynagi
onerilmesi istenir.

e geriklerin Yanli Sunuldugunu Fark Edebilirim: Tarafli sunulan haberler gésterilerek
degerlendirilir, sarki ve dizilerin olumsuz degerler icerdigi (cinselligin tesvik edilmesi, aile
degerlerinin bozulmasi, Tlirkgenin bozulmasi, argo, kifir, siddetin artmasi) fark ettirilir.

e Reklamlar Degerlendiririm: Ozellikle “Medyanin ticari amaci, acik reklam, haber reklam, &rtiik
reklam, egitici reklamlari tanit, Griin yerine imge pazarlama, Unlilerle GriniG UGnli yapma”
konulariyla ilgili 6rnekler gosterilir.

e Onyargilarimi Kirarim: Sorunun tek bir pencereden verilerek alternatif bakis acilarini gélgeleme,
cimbizlama yapma, bir haberin 6nemli goriinmesi icin ilgili 6dnemli bir haberin yaninda
sunulmasi gibi konulara érnekler sunulur.

e Kaliplari yikiyorum: Onyargilara inanglar gelistirerek ényarginin etkisinde davranis gésterme ve
degisime direng yaratilmasi davraniglarina yonelik érnekler verilir.

Tasarim ve Gelistirme

Bilisim teknolojilerine o6zellikle geng¢ gruplarin ilgisi dislintldiginde, 6grenme ortamlarinda da
teknoloji tabanli 6grenme yontemlerinin kullanilmasi gerekli hale gelmistir. Bu baglamda bu ¢alismada
web tabanl bir 6grenme ortami olusturularak 6grenme materyali hazirlanmistir. Materyalin tasariminda
gorsel tasarim ogelerinden biri olan bicimsel yapinin sekil, hizalama, renk diizeni 6gelerine ve sozel
unsurlardan yazi tipi, biyiik harfler ve satir bosluklarina vb. dikkat edilmistir. Ogretmen adaylarinin
dikkatini ¢ekebilmek amaciyla gorsel hiyerarsi, bitiinlik, denge ve renk uyumuna dikkat edilerek
materyal gorsel 6gelerle desteklenmistir. Ogretim materyalinin tasarim siirecinde somutlastirma,
tutarlihk, ipuglari gibi materyal gelistirme ilkelerine dikkat edilmistir. Materyalde icerik 6grenen merkezli
olarak basit ve anlasilir bir sekilde sunularak égrenmenin kolaylastiriimasi amaglanmistir. Ogrencilerin
hazirbulunusluk seviyelerine hitap edecek sekilde bir tasarim yapilmasina dikkat edilmistir. Materyal
Adobe Flash Player CS5 siirimi ve Action Script 3.0 kodlama dili kullanilarak gelistirilmistir. PHP 6.0
internet tabanh kodlama dili kullanilarak ekran goriinti ayarlari diizenlenen Moodle 6grenme ydnetim
sistemine entegre edilerek gevrimici ortamda yayinlanmistir. Ogrenme ortami ve materyal uygulama
oncesinde uzman gorisiine sunulmus ve gelen oneriler dogrultusunda 6grenme ortami ve materyale son
hali verilmistir.
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Ogretim Tasariminin Uygulama Siireci

Calismanin ikinci asamasinda medya okuryazarligi egitiminin pilot uygulamasi gergeklestirilmistir. Bu
asamada galisma grubu olarak birinci asamadaki 6gretmen adayi grubuna ulasiimaya ¢alisilmis ve ikinci
asamada ¢alismaya ulagilabilen ve gonilli olan 32 6gretmen adayi katilmistir. Uygulama Bilgisayar ve
Ogretim Teknolojileri Egitimi bélimi bilgisayar laboratuvarinda gerceklestirilmistir. Uygulamaya
baslamadan 6nce bilgisayarlarin ¢alisma durumu ve bilgisayarlarin internete bagli olup olmadig kontrol
edilerek 6grenme ortami dizenlenmistir. Herhangi bir problemle karsilasma olasihgl dusinilerek
hazirlanan 6grenme materyali egitim 6ncesinde kontrol edilmistir. Sinif ortaminda oturma plani ve isik
uygulama baglamadan 6nce hazirlanmistir. Son olarak 6gretmen adaylarina 6grenme ortami igerigi,
hedefleri ve bu egitimin ne gibi faydalari olacagi hakkinda 6n bilgiler verilmistir.

Gerekli 6n hazirliklar yapildiktan sonra uygulamaya gecilmistir. Katihmcilar her bir adimi yénergelere
uygun sekilde gerceklestirmistir. Ogretmen adaylari sisteme giris yaptiktan sonra konu ile ilgili bir 6n test
uygulanmistir. Daha sonra katilimcilar gorsellerle desteklenmis coklu ortam o6gelerini iceren 6grenme
materyalini yonergelere gore bireysel olarak tamamlayarak medya okuryazarligi egitimi almislardir.
Ogretim materyalini tamamlamalari icin &grencilere iki saat siire verilmistir. Uygulama boyunca
egitmenler sireci takip etmiglerdir. Uygulama sonunda 6gretmen adaylarina genel bir basari testi ve
dizey belirleme 6lgegi uygulanmis ayrica gergeklestirilen 6gretimin etkililigine iliskin acik uglu sorular
sorulmustur. Son olarak uygulanan 6grenme materyaline iliskin kullanilabilirlik testi uygulanmistir.
Uygulama siirecinde her katilimcinin sadece 6grenme materyali ile ilgilenmesi ve sorulari kendi
bilgisayarinda bireysel olarak yanitlamasi saglanmistir. Uygulama bittikten sonra arastirmacilar
tarafindan 6gretim tasariminin ve pilot uygulamasinin degerlendirilmesi gerceklestirilmistir.

Sonuglar

Ogretmen adaylarinin uygulama sonrasinda medya okuryazarligi bilgilerinde anlamli bir farkhlik
olusup olusmadigini belirlemek icin 6ntest-sontest basari testi puanlari bagimh érneklemler t-testi ile
analiz edilmistir. Analizler 6ncesinde t-testinin varsayimlari test edilerek 6gretmen adaylarinin medya
okuryazarlik 6n test ve son testinden aldiklari puanlarin normal dagilimli oldugu gorilmistiir. Ogretmen
adaylarinin 6n-test ve son-test medya okuryazarligi basari testi puanlarina ait betimsel istatistikler ve bu
puanlari kiyaslamak icin yapiimis bagiml érneklemler t-testi sonuglari Tablo 2'te sunulmustur.

Tablo 2.
On Test ve Son Test Medya Okuryazarhdi Basar Testi Puanlari
Olgiim N X Ss t n’
On test 32 17.16 2.29

-4.85* A43*
Son test 32 19.25 3.24
*p<.01

Tablo 2 incelendiginde, 6gretmen adaylarinin uygulama 6ncesi basari puanlari ile uygulama sonrasi
aldiklari puanlar arasinda anlaml fark bulunmustur (t[31] = - 4.85, r]2 = .43, p < .01). Ogretmen adaylarinin
medya okuryazarligi son test puanlarinin (X = 19.25, Ss = 3.24), 6n test puanlarina (X = 17.16, Ss = 2.29)
gore anlamh dizeyde arttigr gorilmdistir. Bu sonuglar yapilan uygulamanin, 6gretmen adaylarinin
medya okuryazarlik bilgi diizeylerini arttirdigini géstermektedir.

Ogretmen adaylarinin medya okuryazarlk diizey belirleme &lgegi 6n test ve son test puanlarina ait
betimsel istatistikler ve bu puanlari kiyaslamak icin yapilmis bagimli érneklemler t-testi sonuglari Tablo
3'te sunulmustur.
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Tablo 3.

Medya Okuryazarligi Algi Diizeylerine iliskin Sonuglar

Olgiim N X Ss t
On test 32 64.94 9.59 20*
Son test 32 64.50 9.93 '
*p>.05

Tablo 3 incelendiginde, 6gretmen adaylarinin bu testlerden aldiklari puanlar arasinda anlaml farklilik
yoktur (p > .05). Bu sonug yapilan uygulamanin, 6gretmen adaylarinin medya okuryazarlik algi
diizeylerinde herhangi bir etkisi olmadigini gostermektedir. Bu baglamda, yapilan uygulamanin
o6gretmen adaylarinin medya okuryazarhigi bilgi dizeylerini pozitif yonde etkilemesine ragmen algi
diizeyinde ayni etkiyi gdstermedigini ortaya koymaktadir.

Ogretmen adaylarinin uygulama materyaline yonelik gorislerini belirlemek amaciyla Arif Altun’dan
(2009) uyarlanan kullanilabilirlik lgegi kullamilmistir. Olcege verilen yanitlara ait betimsel istatistikler
Tablo 4'te sunulmustur.

Tablo 4.

Kullanilabilirlik Testi Istatistik Sonuglari

Boyutlar N X Ss
Hata Giderme ve islevsellik 32 3.70 .60
Araylz Gorev Performansi 32 3.01 .79
Asinalik 32 3.35 .54
Gorsel Yeterlilik ve Tutarhihk 32 3.97 .70
Toplam 32 3.51 A6

Ogretmen adaylarinin verdikleri yanitlar incelendiginde 6gretim materyalini kullanisli bulduklari
sonucuna ulastimistir (X = 3.51, Ss = .46). Ogretmen adaylari materyali en cok gorsel yeterlik ve tutarlik
boyutunda (X = 3.97, Ss = .70) kullanish gériirken, arayiiz gbrev performans boyutunda (X = 3.01, Ss =
.79) nispeten daha az kullanigh bulmuglardir.

Uygulamadan sonra 6gretmen adaylarina yoneltilen agik uglu sorulara iliskin bulgular incelenmistir.
Ogretmen adaylarina medyanin olumlu ve olumsuz yénleri sorulmus &gretmen adaylari medyanin
olumlu (f=13) ve olumsuz (f=19) yonlerini farkh géruslerle ifade etmislerdir. Genel olarak medyay! bilgi
verici ve haberlesmeyi saglamasi acgisindan olumlu, yanhs yonlendirmesi agisindan ise olumsuz
bulmaktadirlar. Ogretmen adaylari medyanin olumlu ve olumsuz ydnlerine iliskin bazi gérisleri su
sekildedir:

"Bilgiye ulasmamiz olumlu iken ényargi sahibi olmamiz olumsuzdur.”

"Olumlu yénii diinyanin her yeriyle iletisim ve haberlesme saglamasi, olumsuz yénii kiiltiirel degerleri
yok etmesi."

"Olumsuz yénii olaylari ¢arpittiginda halkin degisik tepki vermesi zarara yol acar ama medya
olmasaydi da diinyadaki olup bitenlerden haberimiz olmazd.."

Ogretmen adaylarina medya okuryazarligi dersinin 6grencilere egitimin hangi kademesinde ve kaginci
sinifinda verilirse daha faydal olacagl soruldugunda; 6gretmen adaylarinin ¢ogunlugu bu egitimin
ogrencilere ortaokulda (f=9) ve ilkokulda (f=8) verilirse daha faydali olacagini belirtirken, egitimin
tniversite (f=7) ve lisede (f=4) verilmesi gerektigini savunanlar da olmustur. Dért 6gretmen adayi ise bu
dersin, egitimin her kademesinde yer almasi gerektigini ifade etmistir.

Ogretmen adaylarindan medya okuryazarligi egitimi icin hazirlanan 6gretim materyalinin olumlu ve
olumsuz yénlerini degerlendirmeleri istenmistir. Ogretmen adaylari 6gretim materyalini bilgilenme,
bilinclenme, farkh bakis acilari kazanma ve teknolojinin kullanilmasi bakimindan olumlu bulurken, az
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zamanda c¢ok konu icermesi bakimindan olumsuz bulmustur. Ogrenme ortami ve materyalinin
kullanighhgini belirlemek icin yoneltilen soruya verilen cevaplar incelendiginde 6gretmen adaylarinin bir
kismi 6grenme ortamini ve materyali kullanishhk bakimindan yeterli (f=9) buldugunu ifade ederken, bazi
O6gretmen adaylari ise gorseller arttinlabilir (f=8) ve daha fazla bilgi eklenebilir (f=3) seklinde goriis
bildirmislerdir. Ayrica; 6gretmen adaylarinin bir kismi 6gretim materyalinde sunulan igerigi yeterli
bulurken (f=8), bir kismi medya bilgisine yonelik iceriklerin arttirilmasi gerektigini (f=4), ifade etmislerdir.
Bu konudaki bazi 6gretmen adayi gorisleri su sekildedir:

"Eksiksiz bir egitimdi."

"Bu kadar yeterliydi bence."

"Gérsellerle birlikte ilging olaylar olmasi giizel."
"Daha fazla bilgi ve gérsellik gerekir."

Medya okuryazarligi egitimi pilot uygulamasindan sonra 6gretmen adaylarinin kendilerini medya
okuryazarligl agisindan degerlendirmeleri istendiginde; 6gretmen adaylarinin ¢ogunlugu bu calismayla
birlikte medya okuryazari olarak kendilerini daha bilgili ve bilingli (f=27) olarak tanimlamakla birlikte
uygulama Oncesine gore sonrasinda pek bir fark bulunmadigini belirtenler de (f=5) bulunmaktadir.
Ayrica; 6gretmen adaylarinin cogunlugu uygulamadan sonra medyaya bakis acilarinda biling, dikkat ve
sorgulama bakimindan (f=22), bir kismi ise bilgi diizeyi bakimindan (f=7) farkindaliklarinin arttigini, diger
bir kismi ise ¢alismanin kendilerinde herhangi bir farkindalik yaratmadigini (f=3) belirtmistir. Ogretmen
adaylar, "Medyada yer alan olaylari ve bilgileri daha ¢ok sorgulayip dogrulugunu kontrol etmem
gerektigini ve her bilginin dogru bilgi olmadigini anladim.", "Daha bilingli olmama sebep oldu.", "Zaten
farkindaydim.", "Bildiklerimi daha da pekistirdim." seklindeki gorisleriyle medya okuryazarhgi
farkindaliklarina yonelik degisimi ifade etmislerdir.

Tartisma, Sonug ve Oneriler

Bu c¢alismada 6gretmen adaylarinin medya okuryazarlk diizeylerini gelistirebilmek amaciyla 6gretim
tasarimi uygulamasi gercgeklestirilmistir. Tasarim siirecinde ASSURE Tasarim Modeli temel alinmis ve bu
modelin tim asamalari takip edilmistir. Tasarim ve gelistirme sirecinin 6grenci ihtiyaglarina gore
sekillendirilmesi icin bu siireglere baslamadan 6nce 6grenen analizi yapilmistir. Yapilan 6grenen analizine
gore Ogretmen adaylarinin medya okuryazarligi dizeylerini disik olarak algiladiklari sonucuna
ulasilmistir. Bu durumun Tirkiye’de yapilan ve orneklemini 6gretmen adaylarinin olusturdugu
calismalardaki sonuglar ile benzer oldugu goriilmustir (Guven, 2014; Karatas, 2008; Som & Kurt, 2012;
Tuncer, 2013). Bunun nedeni olarak medya okuryazarhigi dersinin 2008 yilindan itibaren segmeli ders
olarak okutulmaya baslanmasi ve arastirmalardaki érneklemlerin medya okuryazarligi dersini daha 6nce
almamis olmalari distnidlmektedir. Medya okuryazarligi dersi almayan 6gretmen adaylarinin medya
okuryazarligi konusunda kendilerini yetersiz gormeleri 06zellikle 6gretmen vyetistirmede medya
okuryazarligl egitiminin verilmesinin buylk bir ihtiya¢ oldugunu gostermektedir. Bu ihtiyactan yola
cikilarak  Ogretmen adaylarina yonelik medya okuryazarligi egitimi igin 6gretim tasarimi
gerceklestirilmistir.

Uygulama 6ncesinde yapilan 6grenen analizi sonuglari incelendiginde 6gretmen adaylarinin medya
konusunda yeterli bilgiye sahip olmadiklari ve kendilerini medya okuryazari olarak degerlendirmedikleri
gorulmistir. Uygulama sonrasinda ise 6gretmen adaylarinin medya okuryazarligi bilgi dizeylerinin
olumlu yonde iyilestigi sonucuna ulasiimistir. Ancak 06gretmen adaylarinin medya okuryazarligi
diizeylerine yonelik algilarinin uygulama 6ncesi ve sonrasinda degismedigi gortlmektedir. Bu sonuglara
gore yapilan uygulamanin 6gretmen adaylarinin medya okuryazarligi bilgi dizeylerini pozitif yonde
etkilemesine ragmen algi diizeyinde ayni etkiyi gdstermedigi ve 6gretim tasarimin 6gretmen adaylarinin
medya okuryazarlik algilarini da arttirmaya yonelik olarak yeniden gelistiriimesi gerektigi soylenebilir.
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Ogretim tasarimlarinda 6grenme performansini artirmada birgok yol vardir. Bu nedenle 6grenme
performansinin istenen seviyeye ulagmasinda 6gretim tasarimi gézden gegirilip, tekrar diizenlenebilir. Bu
¢alismada 6gretmen adaylarinin medya okuryazarligi dizeylerini gelistirmek amaciyla 6gretim tasarimi
yapilmis ve pilot bir uygulama gergeklestirilmistir. Arastirma mevcut haliyle bir én-deneme ¢alismasi
olup, bazi sinirliliklara sahiptir. Uygulamanin sinirl siirede gergeklestirilmesi en énemli sinirhlik olarak
gorulmektedir. Bunun yaninda arastirma sonunda 6gretimin verimliligini artirmak icin 6grenme ortami
ve materyali Uzerinde iyilestirmeler yapilmasi gerektigi ortaya ¢ikmistir. Ayrica 6grenme iceriginde de
diizenlemeler yapilmasi gerektigi ortadadir. Bu haliyle ¢alismanin sonuglarinin sinirli oldugu ancak
¢alismanin medya okuryazarli§i egitimine yonelik uygulamali c¢alismalara yol gosterebilecegi
distnilmektedir. Gelecek calismalarda farkli 6gretim tasarimlari gergeklestirilerek daha uzun siire
devam eden uygulamalar yapilmasinin 6gretimin etkililiginin ortaya c¢ikarilmasi ve degerlendirilmesi
anlaminda daha verimli olacagi séylenebilir. Son olarak, bu ¢alisma 6gretmen adaylarina yonelik medya
okuryazarligl egitimin bir ihtiya¢c oldugunu ortaya koymaktadir. Bu baglamda; 6gretmen egitimi
siirecinde medya okuryazarligi dersinin eklenmesinin bir gereklilik oldugu distintlmektedir.
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Ogretmen-0grenci etkilesimine dayali 6gretim ortamlarindaki etkilesimler iletisim
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Modeli”  dikkate alinarak Ogretmen, Ogrenci ve konu perspektifinden
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Introduction

By its nature, human-beings are as a social entity and displays an intrinsically strong propensity
towards socialization (Ergiin, 1997, p. 21). Therefore, it can be easily contended that communication is
an important element of human life. Because communication is a polyphonic concept, it has a so many
different and similar definitions (Mattelart & Mattelart, 2003, p. 1). In general it is defined as a “message
transmission”. Communication defined as an act or acts series is a process within this structure. The
Turkish counterpart of the English word “communication” has more than 4560 different usages; yet,
they are reduced to 15 basic meaning by means of classification (Yilmaz, 2003). A definition of the term
that is believed to include its general meanings is that communication is a conscious or unconscious
exchange of messages to express thoughts and feelings carried out with or without a purpose
(Bayraktar, 2014). Another definition of the term states that it is a unity of man’s intellectual and
relational acts that are required for man to sustain and improve his biological, psychological and social
existence (Erdogan, 2011). Turkish Language Council (TDK) (2013), on the other hand, offers the
following definition for the term; “Conveyance of emotions, thoughts and information to others by
people through any means”. In these definitions made on the basis of the theories of communication,
communication is regarded as “the unity of acts”, “exchange of messages” and “conveyance of
emotions, thoughts and information”. The operations involved in a communication act do not occur
spontaneously but sequentially. Thus, communication generally defined as “the exchange of messages”
consisting of a series of acts should be viewed as a process (Yilmaz, 2003).

The process of communication has been examined by researchers. The communication model
developed by Shannon (1948) and Weaver (1963), is a multi-dimensional process taking place between
the sender and receiver (cited in Mattelart & Mattelart, 2003, p. 46). According to Shannon-Weaver,
communication process includes three major factors. These were defined as source, channel and target.
Mathematical communication model is a linear and mechanic structure (Lashley, 2003, p. 45). Being the
primary and secondary components of this mechanical structure, each element undertakes different
tasks and thus contributes to the completion of the process (Figure 1). According to this model, the
source of information is an unit where the message is formed, the sender is a unit where the message is
coded, the channel is the conveyor that makes it possible for the message to reach the target, the
receiver is a unit that relays the signs coming to the channel to the target and the target is a unit where
the codes sent by the receiver are interpreted and comprehended and sign is the coded form of the
message and the source of noise is the cause of the difference between the message exiting from the
source and the message reaching the target (Ozgakir, Dagdeviren & Gérpelioglu, 2004). Serving the
function of a basic criterion, the message used while defining each element is described as the
information sent orally or in writing (TDK, 2013).

Noise Source

Receiver

Sender

Information Channel

Target
Source =

(Coder)

(Solver)

Signal Signal

Message Message

Figure 1. Shannon-Weaver Mathematical Communication Model (Yilmaz, 2003).

In the model, communication is a one-way process occurring as a result of successive execution of
the following operations; the message that is in the position of a source that cannot be conveyed on its
own is coded by the sender and the conveyed to the receiver through the channel; the message is
decoded with the help of receiver and then taken by the target (Cubukgu, 2006). The features of the
environment where communication takes place considerably affect the interpretation of the process
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(Ozodasik, 2012, p. 6). Thus, any factor preventing the conveyance of the message in the environment
can be defined as a source of noise. Shannon-Weaver Model of Communication is being criticized with
the aspect of being linear because it is said the communication is a two-sided process otherwise it is
going to be cut off (Ulutasdemir, 2007). Accordingly, by taking an active role by both sides, the process
gains continuity and dynamism. In attempt to provide this dynamism, it is modelled once again by
adding feedback element to the communication process (Figure 2).

Noise Source

Information
Source

DECODING

Receiver

CODING Channel

™ ess2Re

Messzgre M ezsz pe

Feedback

Figure 2. Communication process (Cheney,2011, cited in Bakioglu, 2014).

There is living activities so the communication everywhere where human exists (Erdogan, 2011). So
it is possible to tell that an educational communication environment consisted of teachers and students.
In traditional educational and instructional environments, the teacher assumes the role of a source of
information and a processor and sender of information (coder). In the communication process, the
sender represents a unit that encodes information or the message for specific purposes and conveys it
to the receiver (Bakioglu, 2014, p. 77). Therefore, within the instructional process, encoding is viewed to
be the information transmission task of the teacher. The processed information to be transmitted is
considered to be the message and instructional methods and techniques used by the teacher to
transmit this information are regarded to be the channel. Receiving the information through their
senses and assigning meaning to it; that is, decoding it, students are viewed to be the receiver. In an
educational environment the reactions of students are evaluated as feedbacks. Because they bring in
cyclical qualification, it can be said that the feedbacks of students are gaining importance day by day.
Feedback is a highly functional element affecting the purpose and the efficiency of the communication
process (Yilmaz, 2003). It is thought that lack of reactions on the part of students indicating that the
information sent is comprehended by them is an important obstacle in front of the continuity of
instructional process and students’ feedbacks are gaining greater importance as they are believed to
make communication process cyclical. Therefore, in educational environments, it might be better to
deal with communication process by involving the feedback element in the process (Figure 3).

Noise Source

Teacher Information aching
: . Teaching Explanation Student
(Information Setting Methods xp _
Source) (Coding) (Channel) (Decoding) (Receiver)
M essage Momaps Tessape Messags
Feedback

Figure 3. Reflection of the communication processes to teaching and learning.
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The purpose of the current study is to investigate the reflections of communication in mathematics
classes from the perspectives of teachers, students and course objectives; thus, it seems to be of great
importance to clearly define the roles of the elements of communication involved in instructional
process. Prior to discussion of each element in detail, communication process should be explained in
terms of the research question. Communication is a cyclical process including successive clusters of acts
depending on the action and reaction relationship between the source and the receiver (Sir, 2015, p.
22). The elements of the process are directly related to its quality and can shape the communication.
For instance, content and form features of the message might affect the efficiency of the
communications between individuals. Agreements made by means of words or signs to convey
thoughts, feelings and information making up the content of a message are defined as language (TDK,
2013). The skill of using language effectively is equal to being in the state of understanding, interpreting
and producing what is told. Thus, language is one of the factors affecting the quality of communication.
The extent to which language has been mastered is directly associated with the transmission of
information during the exchange of the message between the source and the receiver (Chomsky, 2001,
p. 173). When we would like to name the communication on the basis of the message, the naming can
be performed according to the name constituting the content of the message. For example, if the
content of the process is constituted by mathematics that is considered to be a universal language, then
it can be named as “mathematics communication”. If language is one of the connecting elements of the
process, it can be argued that during the process of mathematics communication, the ability of using the
language of mathematics can affect communication. In this connection, settings in which mathematics
communication is carried out can be analyzed in terms of the elements of communication. For instance
math classes can be defined as a communication process whose subject is math. In that process, there
can be effects originating from individual as well as effects originating from subject and nature of math.
In such settings, the message element is comprised of the subjects making up the content of
mathematics. These might be algebra-related subjects as well as geometry-based subjects (MEB, 2013a).
Mathematics subjects placed as raw information in instructional programs and textbooks depending on
the development level of students are imparted to students through the efforts of the teacher; thus,
they can be seen as one of the effective elements of the process (Ozodasik, 2012, p. 6). In the process of
transmitting emotion, thinking and knowledge there can be differences in the interpretation process as
well as originating from individual differences. In the words of Rumi “How so ever much you may know,
what you say is just as how much the other understands you?” Students give feedbacks according to
what they learn (Haciomeroglu, 2009). At this stage there can be meaning differences in the feedbacks
arising from the experience differences of the students.

Most of the Turkish research studies focusing on the subject of “Triangles” comprised of secondary
school students and employ qualitative paradigm, the importance of the current study in terms of the
study group becomes clear (Bitiiner & Gir, 2008). Though there are some quantitative studies reported
in the literature, in the suggestions parts of these studies, the need for further qualitative studies is
emphasized (Arslan & Yildiz, 2010). In this research by using “Shannon-Weaver Model of Mathematical
Communication” as a base it is aimed to put forward the individual differences and similarities the notes
of the students who take in classes during subjects. The subject of the study is formed as “How the
reflections of the communication in math classes are where the triangles subject is taught to the student
notes from the perspectives of teacher, student and acquisition”. For having different figurations as
graphic, algebra and verbal figuration, triangle subject is chosen. It is thought the study conducted can
contribute to the needs of qualitative study in the field letters by shedding light to the question of “How
is the reflection of teacher-student communication in math classes?” Moreover, the studies conducted
on the subject of “triangles” were found to be mostly focusing on computer-assisted mathematics
instruction, investigation of achievement, attitude and opinion, engineering-related matters and
analysis of theorems. Besides, the study conducted is thought to contribute to the field letter the fact
not to be encountered studies about in-class communication.
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Method
Research Design

Qualitative approach is adopted in this study. Within the scope of the study the differences and
similarities in the student notes are put forward and the relationships are revealed by making inferences
toward math communication process (Yildirnm & Simsek, 2011, p. 111). With this aspect the study is a
case study. In this way, themes were determined and analyses were conducted in relation to these
themes (Cepni, 2012, p. 51). In this regard, the current study is a case study investigating the note-taking
patterns of students within the context of interconnected systems such as the teacher, the student and
instructional methods (McMillan, 2000, p. 50). The case study is generally used while seeking answers to
“How”, “Why” and “What” questions was preferred for the in-depth analysis of the “feedback” element
of the communication process in mathematics classes (Cepni, 2012, p. 71). Thus, it was intended to
conduct an in-depth analysis of the students’ records under different dimensions.

Participants

Unlike quantitative studies, qualitative studies attach greater importance to the depth of the study
rather than its generalizability. Therefore, in the selection of the study group, great care should be taken
to allow in-depth analysis to be conducted (Cepni, 2012, p. 56). By using purposive sampling selection,
profound information can be gathered about a phenomenon or topics that have a central importance
for the purpose of the study (Patton, 1990, p. 169). In the current study aiming to elicit the reflections of
the communication process taking place in mathematics classes in students’ in-class recordings, a class
selected from among the ninth grade classes in an Anatolian high school in the city of Bursa makes up
the study group. In attempt to the study shed light to the high and middle school math classes a ninth
class of 34 which is accepted as a transition period is chosen. Within the context of purposive sampling
selection method, individuals who are thought to give the most suitable responses to the research
questions are selected (Aziz, 2013, p. 93). In this regard, purposive sampling method was employed in
the current study.

Instrument

The communication of the shift in math classes was observed. In mathematics classes regarded to be
communication settings, observation method not requiring any mediator to collect the data making up
social communication incidents and allowing direct and first-hand collection of data was preferred
(Cohen, Manion, & Morrison, 2007, p. 396). The communication process during the class was observed
with unattended observation and for the natural environment structured observation was made.
Observation data was obtained by taking field notes in the class environment. Within the scope of 2013
High school mathematics curriculum (MEB, 2013a) observations were made during the acquirements
belonging to “Triangles” sub-learning objective. The notes that five students they had taken who can
represent the shift were discussed and examined as a written material by classified according to
successes of students during the class.

The data collected during the observations are of importance in terms of reflecting in-class
communication process. As it was intended to investigate the effect of this communication process on
the notes taken by students, the notes taken by the students during the class were evaluated and
analyzed as written materials. During the teaching of the subject of “triangles”, materials including
questions developed in advance were used to save time and the students took their notes on these
materials. In line with the purpose of the current study, a successful, two moderately successful and two
unsuccessful students were selected and thus the notes taken by totally five students during the class
were analyzed. The diversification of the behaviors encoded during communication process according to
students in this study, the students were classified depending on their achievement levels and thus five
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students to make up the study group were determined. The current study is a part of a more
comprehensive study looking at the different dimensions of mathematics communication process.
Within the current study, materials on which the participating students took notes and their exam
papers were analyzed. Yet, the results of the comparative analyses conducted were not included in the
findings of the study. In the current study, codings that will lay the ground for the more comprehensive
study are presented. Datum are described by detecting with content analyses method, interpretations
are tried to be made about findings with reference to relationships between these descriptions which
are made systematically.

Three main themes are determined with the aim of inspecting the in-class communication. A
thematic frame is formed for analyzing the student notes with the codes. Thereafter written sources
which are obtained from five students were examined and the reasons that differences and similarities
between the notes that students took and the reflections of the in-class communication process to the
students were tried to be described by analyzing the student notes for every coding.

Data Collection Procedure

Strauss (1987) contends that the tendency towards the standardization of qualitative data analysis
hinders researchers from conducting in-depth analyses and thus restricts their research (Cited in Yildirim
& Simsek, 2011, p. 221). The data were organized and classified according to the themes emerging
within the context of the research questions determined in light of the literature and then the
relationships between the data were attempted to be elicited. Therefore, the data were described by
analyzing them through the content analysis method and on the basis of the relationships between
these descriptions, interpretations were made about the findings. In the general evaluation of the
observation data, three main themes were determined to investigate the in-class communication
process (Yildirnm & Simsek, 2011, p. 227). The observation data were analyzed around these three
themes in a detailed manner and thus the acts and information making up the content of each theme
were encoded. By using these codings, a thematic framework was constructed to analyze students’
recordings (Delice, 2010). Then, the written data obtained from the students were examined by means
of document analysis. In this way, how the information conveyed by the teacher during student-teacher
communication is perceived by the student was attempted to be revealed. To this end, the data
collected from five students were analyzed in relation to the codes determined under the three themes.

Result

Though the data collected through the observations have a dynamic structure, the document
analysis data have a static structure. The findings obtained as a result of the analysis of the dynamic data
were evaluated as “in-class mathematics communication observations”. The data considered to be static
were analyzed through the document analysis method.

Mathematical Communication Observed In-class:

It is seen that the in-class communication process is a mutual transmission and activity between
students and teacher. Teachers point out that they give more importance to the cognitive processes.
Lecture period is as drawing the questions on the board by teacher, comparison of the drawing with the
one on the book by the students, verbal comments, solution of the question in written, transferring the
solution to the book. Besides teacher enables students to take an active role on the board. The process
was maintained through the mutual exchange of mathematical information. These communication acts
can mostly be evaluated within the framework of cognitive knowledge (MEB, 2013b). However, it is
thought that the subject of “triangles” requires not only cognitive acts but also psycho-motor acts
during the process of problem solving. Though it is scientifically not accepted that in student selection
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systems, only cognitive development becomes the subject of measurement and evaluation, it is
accepted by teachers. During the observations, it was seen that the students were provided with written
materials on which the problems were written in advance instead of using their notebooks so that
differences between the students would not affect the speed of instruction.

The factors that can lead to differences by affecting the process were subsumed under three main
themes depending on their roles in communication that are “teacher perspective”, “student
perspective”, “objectives perspective”. The evaluation of the observation data from three different
perspectives is as follows;

Teacher Perspective:

The methods used as a channel during the transmission of the knowledge are evaluated in terms of
communication types into two different perspectives. The first of these is “written communication”
(Aktas, 2005) and the second one is “verbal communication” (Gines, 2011). The coding of the teacher
behaviours in term of written and verbal communication in the education process is pointed out in the
Table 1.

Table 1.
Codes of Types of Communication from the Teacher Perspective.

WRITTEN COMMUNICATION VERBAL COMMUNICATION
Behaviour Code | Behaviour Code
Drawing different from the book while ov1 Articulation of the questions verbally. 0s1
drawing figures on the board. Asking additional questions to the 0s2
Making geometrical mistakes while drawing | OY2 students over the questions.
figures on the board. Answering the students’ questions. 0s3
Writing the algebraic information different | OY3 Verbal Problem solving 0s4
or wrong/deficient. Expressing information verbally apart 0s5
Making algebraic mistakes while solving the | OY4 from the ones on the book.
problems. Giving wrong additional information. 0s6
Writing questions apart from the ones in (0)%]
the book.
Using the abbreviations. 0)73

When Table 1 is examined, it is seen that a total of 12 codes, 6 of which from the written
communication and 6 of which from the oral communication, were obtained from the teacher
perspective in relation to the types of communication. OY1 is the coding representing the behavior
drawing the different figures from the same material during the lesson. The differentiation scope of this
act is restricted to visual differences in geometrical figures. Geometrical mistakes emerging during the
drawings are considered to be OY2 behavior. Three different coding were performed in relation to the
differences seen in writing algebraic information and these coding are information given in the question,
problem solution and information not related to the question. Writing of algebraic information different
from the information given in the textbook, or its algebraically faulty or missing writing is considered to
be QY3 behavior, commitment of algebraic mistakes in the solution of a problem is considered to be
0OY4 behavior and provision of information out of the textbook is considered to be OY5 behavior. 0Y6
behavior, on the other hand, represents the use of abbreviations that are considered to be the products
of didactic agreements occurring in the class. Besides figures, pictures, goods, numbers, symbols,
written or oral expressions, every type of measurement, value, phenomenon and oral materials were
considered to be findings throughout the research process (MEB, 2013b). Thus, acts that were
considered within the scope of oral communication process in the instructional setting were coded and
6 basic types of behavior were determined. Here, oral communication process was regarded as the

77



Biisra SUR, Ali DELICE- Cukurova Universitesi Egitim Fakiiltesi Dergisi, 45(1), 2016, 71-98

expression of information orally and presentation of new information. “Explanation of the question
orally” was coded as 0S1. Rephrasing of the questions given in the materials was considered within the
framework of 0S1 coding. During the observations, the most frequently encountered oral act was OS1.
In the presentation of new information, acts were coded under two themes being inquiry and informing.
An act of inquiry coded as 0S2 can be expressed as “asking additional questions to students on the basis
of the given questions”. These acts including clue-type questions were frequently used to enhance the
students’ communication with the questions during the problem-solving process. First of the
informative acts is OS3 behavior defined as “answering students’ questions” emphasizing mutual
communication. According to the theory of multiple-intelligence, the best means of learning for
individuals having verbal-linguistic intelligence is learning by listening, speaking and discussing. The
behavior of “solving problems verbally” oriented towards individuals having verbal-linguistic intelligence
was encoded as 0S4. The behavior of “verbal expression of information outside the textbook” was
encoded as OS5. In relation to the accuracy of information, the behavior of “giving erroneous
information” was encoded as (S6.

Student Perspective:

It was observed that students are usually passive listener. It was seen that some students maintained
continuity in the learning process by giving feedbacks. Less than half of the students had difficulties in
getting in touch with using math and daily language and making description over terminological words.
It was observed that 25% of the students tended to solve problems by imitating the information existing
in books. It was understood that 55% of the students following the lecture took notes bounding to board
and teacher centered. It was observed that some of the students who were in sight of the teacher did
not follow the lecture. As for 10% of the students acted intending to comprehend the subject by
synthesizing the information. Behaviours that have influence over the learning of the students during
the communication process are evaluated and coded by depending upon the activity of the students
during the process (Table 2).

Table 2
Behaviour Codes Depending the Activity from the Student Perspective.

ACTIVE STUDENT PASSIVE STUDENT
Behaviour Code | Behaviour Code
Listening to the teacher AO1 | Physical Mobility PO1
Taking note without questioning AO2 | Being interested in the subject out of | PO2
Listening to the teacher and taking notes AO3 the lecture
Listening to the teacher and taking notes by | AO4
questioning

Within the coding performed, the students’ behaviors were grouped under two themes depending
on the extent to which the students participated in the lesson. The students exhibiting first group of acts
were called “active students” and the students exhibiting the second group of behavior s were called
“passive students”. The acts of the active students were encoded depending on the degree of activity.
The students exhibiting the behavior of AO1 were determined to be the students only demonstrating
the act of listening to the teacher. These students did not participate in the lesson but only listened to
their teacher. The students exhibiting the behavior of AO2 were the students showing the tendency
towards taking notes from the beginning to the end of the lesson. These students performed the
behavior of note-taking without questioning the accuracy of the information. They did not participate in
the verbal communication process either as a speaker or as a listener. The students performing the
behavior of note-taking without questioning but at the same time performing the act of listening were
stated to be the students demonstrating the behavior of AO3. In general, the students who were in the
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position of listener before performing the act of taking note preferred to undertake the acts of asking
questions, reasoning and inquiry etc. According to these students, all the information given by the
teacher is correct. All the information written on the board is free of error. The students, who besides
being “listener”, actively participating in in-class communication as “speaker” were demonstrating the
behavior of AQ4. These students adopting a critical perspective exhibit an inquisitive attitude by
critically analyzing the accuracy of the information.

The students’ behaviors called passive students were divided into two. The students exhibiting these
acts did not participate in in-class communication process and they were isolated from the lesson. The
students exhibiting the behavior of PO1 tend to sleep or have conversations not related to the content
of the lesson during the class. Thus, they demonstrate attitudes making it impossible for the teacher to
communicate with them. Within the context of the behavior of PO2, the students got engaged in
another school subject and thus somehow put some obstacles in front of communication and the
process.

Gain Perspective:

In the observations it was seen that the subject and gains affect the communication. Besides gain
process differs depending familiarity of the students to the gains. It was observed that students are
more active in the gains that have a characteristic of repetition of the secondary school math
curriculum. It was also seen that students have difficulties in adapting the new knowledge to their prior
knowledge. The objectives perspective was discussed under two headings being “Repetitive Objectives”
and “New Objectives”. For example, “Objective 9.4.1.3. belonging to ninth-grade mathematics
curriculum shows that the angle opposite the longer side of a triangle is bigger.” and “Objective 9.4.1.4.
determines in which cases three lines whose lengths are given make up a triangle.” These objectives are
related to the following objectives of 8th grade mathematics curriculum; “Objective 8.3.1.2. relates the
sum of the lengths of two sides or their difference to the length of the third side.” and “Objective
8.3.1.3. relates the lengths of the sides of a triangle to the measures of the angles opposite of them.”
Therefore, the objectives 9.4.1.3 and 9.4.1.4 are repetitive objectives.

Document Analysis

n o u

After the observations, the books of five students who are “successful”, “middle”, “unsuccessful”
were taken and examined depending the behaviours coded beforehand. Moreover, differences or
similarities demonstrated by each act depending on students’ achievement were also discussed. The
reflections of acts in terms of teacher perspective are as follows;

During the instructional process, it was observed that there are differences between the information
possessed by the teacher in the position of the sender and that of the student as the receiver. When
inspected on the basis of behaviours because students follow the lecture with the help of book,
behaviour of QY1 is not distinguishing. Behaviour of OY2 does not affect the problem solving process of
the students. Behaviour of QY3 differs according to students with respect to their notes. But during the
observations it was seen that students objected to the wrong information and enable them to be
corrected. Especially numeric mistakes were noticed by students and corrected. When behaviour of 0Y4
was corrected it was seen that students noted the correct information bur when it was not corrected
successful and interrogator students took note by correcting the information. It was observed that in the
class nature behaviour of QY6 abbreviations are understood by students and gain didactic dealing
qualification.

Though the teacher drew the question on the board as different from the textbook, no difference
based on the drawing was observed in the solutions of the students. For example, in one of the
questions related the features of triangles whose medians are vertically crossing, the teacher drew the
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figure related to the question as different from the one given in the textbook and asked the students to
find the solution. In this process, the teacher was able to draw only the attention of active students. The
students demonstrating the behavior of AO4 started to solve the problem without waiting for the
teacher to complete his/her drawing. The students exhibiting the behaviors of AO1 and AO2 waited for
the problem to be solved on the board. The students displaying the behavior of AO3 were able to have
the solution on the basis of the teacher’s drawing in which, different from the text book, [BG] median
was connected with [AC] (Figure 4). This difference in the drawing of the teacher directed AO3 students
towards the solution.

Book Chart Teacher Chart

A (4
Y

B D c B
Figure 4. OY1 Behavior

Problem solutions were conducted in a similar manner. As the students performed their solutions on
figures drawn in advance, they overlooked the drawing on the board.

Book Chart Teacher Chart
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Figure 5. OY2 Behavior

In the sample given in Figure 5, in the question statement, it was stated that F, E and D points are
linear thus [FD] is a line segment. But in the drawing of the question on the board, these tree points
were drawn as non-linear points. In that case, in the drawing of [FD] line segment, geometrical error was
committed. When the notes taken by the students were examined, as in the sample, the students
overlooked the drawing on the board and were able to attain the correct solution. Particularly numerical
mistakes were recognized and corrected by the students. For example, when the length of [AB] was
written as 4 cm instead of 5 cm, it was recognized by the students.
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When the behaviour of OY4 was recognized and corrected, it was observed that the students wrote
the correct information and when it was not corrected, then successful and inquisitive students wrote
the information after correcting it. That is, the behaviour of 0Y4 varied depending on the student
perspective. It was observed that the students exhibiting the behaviours of AO1, PO1 and PO2 did not
take notes; the students displaying the behaviours of AO2 and AO3 took notes of erroneous information
and the students displaying the behaviour of AO4 write took notes of the correct information.

The behaviour of QY5 varied according to student perspective. It was observed that the students
exhibiting the behaviours of AO1, PO1 and PO2 did not take any notes, the students displaying the act of
AO2 only took the notes of the written information and the students demonstrating the behaviours of
A03 and A04 took the notes of both spoken and written information. It was also observed that the
written information was written as they were but spoken information was written by organizing.

It was observed that the behaviour of OY6 was understood by students and the abbreviations were
used by the students while they were taking notes as they had been used in the class.

ﬁk =
- = TOT

- ABE ~ AgC

e Py
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AABED =4 A(RE)
AlDBce)=€C U . L
1RE! -7 éu
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Figure 6. OY6 Behavior

In Figure 6, the abbreviation “T.O.T” stands for “Basic Ratio Theorem”, which is one of the basic
theorems of similarity. This abbreviation was used in many similar types of questions to indicate their
similarity. The same abbreviation was seen in the textbook.

The behaviour of OS1 was pursued by the active students but not by the passive students. The
behaviour of 0S2 was taken note by the students exhibiting the act of AO4 but not by the other
students. The behaviour of 0S3 was committed by the active students as a response to the asked
questions and the students did not take the note of this oral communication process. Moreover, the
students also did not take the note of the behaviour of OS4. Only AO3 and AQ4 students took the note
of the behaviour of 0S5. The behaviour of 0S6 was discussed and corrected during the in-class

communication process and then the students took note of it. The passive students did not take notes
but the active students did.

In the evaluations conducted in terms of the objectives, the students were observed not to take
notes of the repetitive objectives as they were familiar with them. As for the new objectives, AO2, AO3
and AO4 students were observed to take notes. It was observed that the passive students were not
prone to take notes but the active students were.
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Discussion & Conclusion

“The Principle of Economy” is one of the principles to be taken into consideration while planning
instructional processes so that time, effort, money and energy should not be wasted (Baki, 2008, p.
369). When the teacher was active in the classes conducted in mutual communication, the students
followed the teacher’s written and oral mathematics language. During teaching the lessons it is
responded positively that students follow the teacher from the book instead of taking notes in terms of
timing. But it is thought that tending of some students towards passiveness by taking notes of the
teacher one-to-one will remove the students from a researcher and interrogator manner. The fact that
student does not make a connection between the usage of mathematical and daily language can be
commented as the teaching environment cannot reach the cognitive targets (Soylu & Soylu, 2006). It
was observed that some of the students acted aiming to apprehend the issue by synthesizing the
information (see page 20). These students are thought to use the math successfully in their daily life
problems. Teaching of the class by presenting rules to students as they are in textbooks and solving
problems may turn students into learners tended to memorize information without critically analyzing it
and such teaching might be an indicator of behavioristic approach. Frequent use of mutual
communication in classes might indicate the effect of constructivist approach; the lack of participation
on the part of the students and lack of activities promoting the construction of knowledge might
indicate the dominance of behavioristic approach (Schunk, 2011, p. 65; Altun, 2006). Cognitive
processes to be imparted to students during mathematics education can be defined as use of
mathematical expressions, model construction, making mathematical inferences, use of mathematical
symbols and abstraction.

During the instructional process having the mission of preparing humans for life, it is necessary to
inculcate cognitive skills of reasoning, associating, communication and problem solving that can help
individuals to be successful in real life (Baki, 2008, p. 503). When the problem solving was observed, it
was seen that some of the students tended to imitate the information given in the textbook and more
than half of them relied on what was written on the board by the teacher and all these indicate that
students were in the position of passive receivers. This might mean that students cannot solve problems
whose solutions are not demonstrated by the teacher and thus they become unsuccessful in
constructing problems (Celik & Guler, 2013).

In traditional education, information is directly transferred to individuals and accordingly students
usually take the role of the listener in educational and instructional settings (Gluven & Karatas, 2004).
Within the context of constructivist approach, students are provided with settings in which they can
construct their own knowledge through physical and social interaction. In the current study, the teacher
was observed to assume the role of “source of information” in the communication process as in the
interpretation of Shannon-Weaver mathematical communication theory in educational process. The
students, on the other hand, were observed to be mostly in the position of “listener”. However, the act
of listening is a process requiring being active because the listener should understand and evaluate the
oral messages and then determine the proper action. To do so, the listener should be attentive to the
message and interpret it. When students are evaluated in terms of their being active listeners, low level
of listener activity in terms of the continuity of communication might be interpreted as students’ not
being able to express themselves (Hatirasu, 2013). The student taking the role of an active listener
during the communication process can find opportunities to express his/her opinions about the subject
by participating in the activities carried out in the learning environment. As this requires the possession
of a certain level of information, it indirectly affects the student and encourages him/her to make
inquiry and research in a questioning manner (Kiziloluk, 2001). This leads to the formation of a student
profile having the skills of problem solving, reasoning, associating and communicating. These skills are
defined as the basic skills in the mathematics education program issues by the Ministry of National
Education (MEB, 2013a). Moreover, in this program, it is stated that creation of settings where students
can express and discuss their opinions is one of the priorities of the mathematics education program
and that talking, listening and writing about mathematics can improve students’ communications skills
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and contribute to students’ better understanding of mathematical concepts. In the current study, it was
concluded that the students actively participating in the communication process could control the
situations affecting the communication positively or negatively. In this regard, the current study
supports the main objectives of the mathematics education program.

Another important finding of the current study is that when the board where the teacher drew the
figures and solved the problems are not cleaned well, then what is left on the board might be copied by
students on their notebooks without questioning and then these missing notes might lead to
misunderstandings on the part of students (Zembat, 2008, p. 12). Similar misunderstandings might
result from the teacher’s writing missing information on the board or the student’s erroneously copying
what is written on the board in their notebooks. As can be seen communication to be established
through listening or writing may play an important role in the construction of information and the
realization of coherent understanding.

The observations and findings of the math lessons which the informations are structured or
developed are such as to emphasize that students and teachers are individuals that share common
anxiety, interest and problems and that situation points out that mathematical communication can be
tried to explain by application community theory (Wenger, 2008). Socio-psycho-mathematical
relationship between teacher and student can be explained by usage of speaking-writing-listening
communication skills which the student or teacher feel most comfortable with and the usage of
symbol/representation with the difference of problem solving process of Delice and Ergene (2015). The
teacher and student communication relationships, which liken these skills to individuals, came true
within the social phenomenon. Healthy communication can be mentioned if it is related to this skill and
the usage of symbol/representation otherwise it has to be made effort for communication.

It was observed that students used the mathematical terminology incorrectly. Activities that
intended learning of the terminological meanings of the mathematical terms could have a reducing
effect. The fact that students followed the teacher from the book has a restrictor affect so the usage of
technology actively in the learning environment can contribute to the reflection of mathematical
language to the student notes. It is observed deficiency for students in practical usage of the letters and
words of the mathematical language and using them in new, different context without deteriorating the
meaning. While the teacher’s written and verbal presentation process and student records are tried to
be almost the same, semantic loss and linguistic performance mistakes in the student records cannot be
prevented. Weekly note evaluations of the teachers can contribute to the using the students’ verbal
language and, their taking notes. Besides is thought that addition of mathematical communication
oriented mathematical reading and writing whose content is formed by the theme “mathematic as a
language” to syllabus. This study might contribute to the literature by providing guidance to future
studies. Future research might compare students’ in-class performance and exam performance by
collecting their written notes and exam papers from the mathematics classes.
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Tirkge Strumii

Girig

insan tabiati itibariyla toplumsal bir varliktir ve sosyallige icgiidisel olarak kuvvetli bir egilim
gostermektedir (Erglin, 1997, s. 21). Bu sebeple iletisimin insanlar icin 6énemli bir unsur oldugu
soylenebilir. Bir kavram olarak iletisim, bircok disiplinin kesisim noktasinda yer alan ve bu nedenle ¢ok
sayida anlami kapsayan coksesli bir kavramdir (Mattelart & Mattelart, 2003, s. 1). Bu coksesliligin bir
sonucu olarak iletisim kavramina ait farkhlik ve benzerlikleri olan ¢ok sayida tanima rastlamak
mimkiindiir. ingilizce ve Fransizca’daki “communication” kelimesinin Tirkce karsiligi olan “iletisim”
kavraminin 4560 farkh kullanimi olmasina karsin bu kullanimlarin siniflandirilarak 15 anlama
indirgenmesi dikkat gekicidir (Yilmaz, 2003). Anlamlari genel olarak temsil edecegini sdyleyebilecegimiz
bir tanim; iletisimin, bilingli veya bilingsiz, amacl veya amagsiz dislinceleri ve duygulari belirtmek igin
yapilan mesaj alisverisi oldugunu ifade ederken (Bayraktar, 2014) baska bir tanim; insanin biyolojik,
psikolojik ve toplumsal varligini Gretebilmesinin ve gelistirebilmesinin zorunlu kosulu olan dusinsel ve
iliskisel faaliyetler biitiini oldugunu vurgular (Erdogan, 2011). TDK (2013) ise iletisim kavramini “insanlar
arasinda duygu, dislince ve bilgilerin her tirli yolla baskalarina bildirimi” olarak tanimlamaktadir.
iletisim kuramlari gergevesinde yapilan bu kavram tanimlarinda iletisim “faaliyetler bitiinii”, “mesaj
ahsverisi” ve “duygu, distlince, bilgi aktarimi” olarak ele alinmistir. Ardisik davranis dizininden olusan bu
islemler anlik degildir bir sureg¢ gerektirir. Dolayisiyla genel anlamda bir “ileti aligverisi” olarak
tanimlanan ve eylem ya da eylemler dizisi olan iletisimi bu yapisiyla bir sire¢ olarak degerlendirmek
mimkindir (Yilmaz, 2003).

iletisim siireci pek ¢ok arastirmaci tarafindan ele alinarak modellendirilmistir. Shannon (1948) ve
Weaver (1963) gelistirdikleri iletisim modelinde siirecin unsurlarini belirleyerek iletisimin bilgiyi aktaran
ile aktarilan bilgiyi alan bireyler arasinda gerceklesen ¢ok boyutlu bir siire¢ oldugunu ifade etmislerdir
(akt: Mattelart & Mattelart, 2003, s. 46). Giinimiizde “Shannon-Weaver Matematiksel iletisim Modeli”
olarak bilinen bu modelde iletisim siireci “kaynak”, “kanal” ve “hedef” olmak lzere li¢ temel unsurdan
olusan dogrusal ve mekanik bir yapi olarak ele alinir (Lashley, 2003, s. 45). Bu mekanik yapinin temel ve
yardimci unsurlari olan her birim birbirinden farkli gérevler Ustlenerek siirecin tamamlanmasina katki
saglar (Sekil 1). Modele gore bilgi kaynagi; iletinin olustugu, gonderici; iletinin kodlandigi, kanal;
kodlanan iletinin hedefe ulasmasini saglayan iletici, alici; kanalla gelen isaretleri hedefe ulastiran, hedef;
alicidan iletilen kodlarin yorumlandigi ve anlamlandirildigi birimdir ve isaret; iletinin kodlanmis hali,
glriilti kaynag ise kaynaktan cikan ileti ile hedefe varan ileti arasindaki fark sebebidir (Ozgakir,
Dagdeviren & Gorpelioglu, 2004). Her unsuru tanimlarken kullanilan, temel 6lgit gorevi goren ileti; yaz
veya soOzle gonderilen bilgi (TDK, 2013) olarak tanimlanmaktadir.
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Sekil 1. Shannon-Weaver Matematiksel iletisim Modeli (Yilmaz, 2003).
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Modelde iletisim, kaynak konumundaki kendi bagina iletilmesi miimkiin olmayan mesajin gdnderici
tarafindan kodlanarak kanal yardimiyla aliciya ulastiriimasi ve alici yardimiyla ¢oziilerek hedef tarafindan
alinmasi islemlerinin artarda gergeklesmesiyle meydana gelen tek yonli bir suregtir (Cubukgu, 2006).
iletisim kurulan ortamin &zellikleri siirecin yorumlanmasini dnemli él¢iide etkiler (Ozodasik, 2012, s. 6).
Dolayisiyla siirecte mesajin iletilmesini engelleyici ortamdan kaynakli pespektiflerin her biri gardlti
kaynagi olarak ifade edilebilir. Shannon-Weaver iletisim modeli dogrusal olmasi yoniyle elestirilen bir
model olmustur. Clnkl savunulanin aksine iletisimin ¢ift tarafli bir sire¢ oldugu ve iletisim kuran
taraflardan biri aktifken digeri pasif konumda olursa iletisimin kopacagi séylenmektedir (Ulutasdemir,
2007). Dolayisiyla gonderici ile hedef arasindaki iletisim sireci her iki tarafin da iletisimde aktif rol
almalariyla siireklilik ve dinamiklik kazanir. Bu dinamikligi saglamak amaciyla iletisim siirecine donit (geri
bildirim) 6gesi eklenerek yeniden modellenmistir (Sekil2).
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Sekil 7. iletisim Siireci (Cheney,2011’den Cite in: Bakioglu, 2014).

insanin oldugu her yerde yasam faaliyetleri ve bu faaliyetlerin kaginilmaz geregi olan iletisim vardir
(Erdogan, 2011). Oyleyse, egitim 6gretim ortami olan siniflarin &grenci-dgretmen ve dgrenci-dgrenci
arasinda karsilikli etkilesimin oldugu iletisim ortamlar oldugunu séylemek mimkindir. Geleneksel
egitim o6gretim ortamlarinda ¢ogunlukla 6gretmen bilgi kaynagi veya kitaplardaki ham bilgiyi isleyip
gonderen (kodlayic) roliini Ustlenmektedir. iletisim siirecinde génderen, belirli bir amaca yénelik
bilgileri yani mesajlari kodlayan ve kanallar araciligiyla aliciya aktaran birimdir (Bakioglu, 2014, s. 77).
Dolayisiyla kodlama, 6gretim sirecinde Ogretmenin bilgiyi aktarim goérevi olarak gorilir. Aktarilan
islenmis bilgiler mesaj, 6gretmenin bilgiyi aktarirken kullandigi 6gretim yontem ve teknikleri ise kanal
olarak degerlendirilmektedir. Bilgileri duyu organlari yoluyla alip zihinsel siireglerle anlamlandirarak
¢6zen yani kod agma islemini gerceklestiren &grenciler de alici rolini (istlenmektedir. Ogretmen
merkezlilikten 6grenci merkezlilige gecisin hizli bir sekilde gergeklestigi 6gretim ortamlarinda 6grenci
tepkileri ise donut olarak degerlendirilmektedir. Dontler, iletisim siurecinin amaci ve verimliligini
etkileyen son derece islevsel bir 6gedir (Yilmaz, 2003). Ogrencilerin bilgi aktarimi etkisine karsi bilgiyi
anlamlandirdigina dair tepki vermemesinin 6gretim siirecinin siirekliligine engel oldugu disliniilmektedir
ve iletisim silirecine déngisel nitelik kazandirmasi agisindan 6grenci dénitlerinin giinden gliine 6nem
kazandig soylenebilir. Bu sebeple egitim 6gretim ortamlarinda iletisim sirecini doniit 6gesi sirece dahil
edilerek ele almak mimkundir (Sekil 3).
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Sekil 8: iletisim Siirecinin Egitim- Ogretime Yansimasi
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Matematik siniflarindaki iletisimin 6gretmen, 6grenci ve kazanim perspektifinden yansimalarinin
belirlenmesinin amaglandigi arastirmanin temel dayanagini olusturmaya yonelik olarak, egitim 6gretim
surecindeki iletisim unsurlarinin rollerini net tanimlamalarla ifade etmek 6nemlidir. Ancak her unsur
ayrintili olarak ele alinmadan &nce iletisim siireci arastirma sorusu baglaminda aciklanmalidir. iletisim ;
kaynak ve alici arasindaki etki tepki durumuna bagh ardisik davranis 6beklerini iceren dongisel siirectir
(Suir, 2015, s. 22). Siirecin unsurlari kalitesini baglayici nitelikte olup iletisimi sekillendirebilirler. Ornegin;
ileti unsurunda mesajin igerik ve bicim ozellikleri bireyler arasindaki iletisimin etkililiginde rol oynayabilir.
Mesajin igerigini olusturan dislince, duygu ve bilgileri aktarmak icin kelimelerle veya isaretlerle yapilan
anlasmalar dil olarak tanimlanmaktadir (TDK, 2013). Dili etkili kullanabilme becerisi séyleneni anlama,
yorumlama ve (Uretebilme durumunda olmaya esdegerdir (Chomsky, 2001, s. 173). Dolayisiyla dil
iletisimin kalitesini etkileyen faktorlerden biridir. Dile hakim olma derecesi iletisimde kaynak ve hedef
arasindaki mesaj alisverisinde bilgi akisinin artmasini saglar. iletisimi mesaj 6gesine bagl olarak
isimlendirmek istedigimizde mesajin icerigini olusturan isme bagli adlandirma yapilabilir. Ornegin siirecin
icerigini evrensel bir dil olarak kabul edilen matematik olusturursa siireg, “matematik iletisimi” seklinde
adlandirlabilir. Dil, iletisim sirecinin baglayici unsurlarindan biri ise matematik iletisimi sirecinde
matematik dilini kullanabilme durumunun iletisimi etkileyecegi ifade edilebilir. Buna bagh olarak
matematik iletisiminin gergeklestirildigi ortamlar iletisim unsurlari baglaminda incelenebilir. Egitim
Ogretim ortamlarindaki matematik dersleri 6gretmen ve 6grenci arasinda gergeklesen bir matematik
iletisimi olarak degerlendirilebilir. S6z konusu ortamlarda mesaj 6gesi, matematigin icerigini olusturan
konulardan meydana gelmektedir. Buna bagh olarak cebir temelli konular olabilecegi gibi geometri
temelli konularin varligindan da sdz etmek miimkiindiir (MEB, 2013a). Ogrencilerin gelisim diizeylerine
bagh olarak hazirlanan 6gretim programlarinda ve ders kitaplarinda ham bilgi olarak bulunan matematik
konulari 6gretmen tarafindan islenerek 6grenciye kazandirildigindan sirecin etkileyici unsurlarindan biri
olarak degerlendirilebilir. Bireylerin duyugsal ve bilissel gelisim siireglerinin Griini olarak degerlendirilen
duygu, dislince ve bilgilerin aktarim siirecinde bireysel farkliliklar olabilecegi gibi anlamlandiriimasi
siirecinde de farkliliklar s6z konusu olabilir (Ozodasik, 2012, s. 6). Mevlana Celaleddin-i Rumi’nin
deyisiyle “Ne kadar bilirsen bil; soéylediklerin karsindakinin anladigi kadardir”. Dolayisiyla okullarda,
matematik iletisimi slirecinde 6gretmen ve dolayisiyla 6gretim yontemleri degiskenlik gostermese de
ogrencilerin kazanimlari 6grenmelerinde farkliliklar gozlenebilir (Haciomeroglu, 2009). Bu 6grenmeler
ogrencilerin 6gretmenlere verdikleri donitler olarak ele alinirsa donitlerdeki bu degiskenlik alici
konumundaki 6grencilerin tecriibe farkhliklarindan kaynaklanan anlam degisiklikleri olabilir.

Calismada zaman igerisinde déngisel nitelik kazandirilan “Shannon-Weaver Matematiksel iletisim
Modeli” baz alinmistir. Okullardaki matematik derslerinde 6gretmen ve matematik 6gretim kazanimlari
unsurlarinin degiskenlik gostermedigi durumlar géz éniine alinmistir. Buna bagl olarak siniflarda alici
roliindeki 6grenci unsuruna gore siire¢ c¢iktilari, yani 6grencilerin derste kaydettigi notlardaki bireysel
farkhlik ve benzerliklerin ortaya konulmasi amacglanmistir. Arastirma odagi cercevesinde 6grencilerin
dersin islenisi sirasinda defterlerine ya da kitaplarina yazili olarak aldiklari notlar 6grenci kayitlari olarak
degerlendirilmistir. Matematiksel iletisim sirecinin derinlemesine incelenerek 6grenci ve 6gretmen
agisindan dokiimanlara yansimalarin tanimlandigi calismanin problemi, “Ucgenler konusunun islendigi
matematik siniflarindaki iletisimin 6gretmen, 6grenci ve kazanim perspektifinden 6grenci kayitlarina
yansimalari nasildir?” olarak sekillendirilmistir. Grafik, cebir ve sézel temsil olacak sekilde birbirinden
farkh temsil bigimlerini barindirdigi icin Gggenler konusu secilmistir.

“Ocgenler” konusu Uizerine Tirk matematik egitimi literatiiriinde yer alan c¢alismalarin
orneklem/calisma grubu baglaminda genel olarak ortaokul 6grencilerinin secildigi ve nicel paradigmaya
sahip oldugu disinuldiginde ¢alisma grubu baglaminda bu ¢alismanin 6nemi dikkat ¢ekmektedir
(Bitiner ve Gir, 2008). Nitel calismalarin varligindan bahsedilse de (Arslan ve Yildiz, 2010) bu
¢alismalarin onerilerinden nitel paradigmaya sahip calismalarin eksikligi géz ardi edilmemelidir. Yapilan
calismanin “matematik derslerindeki 6gretmen 6grenci iletisiminin yansimalari nasildir?” sorusuna isik
tutarak alan yazindaki nitel calisma ihtiyacina katki saglayacagi dusinilmektedir. Ayrica “liggenler” ile
ilgili yapilan calismalarin gelisen teknolojik gelismelerin de etkisiyle bilgisayar destekli matematik
ogretimine iliskin calismalar; basari, tutum, goris 6lgen calismalar; mihendislige yonelik calismalar ve
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teoremlerin analizine yonelik ¢alismalar oldugu gorilmustiir. Bununla birlikte sinif ortami tasarimina
yonelik ¢alismalarin varligindan da s6z etmek mimkiindir. Ancak sinif igi iletisim siirecini konu alan
¢alismalara rastlanmamistir Yapilan c¢alismanin bu yoniliyle de 6nemli bir yere sahip olacag
dusinilmektedir.

Yontem
Arastirma Modeli

Yapilan galismada sinif ortamindaki 6grenci 6gretmen iletisiminin Grini olan 6grenci kayitlarinin
gercekci ve bitlncil olarak ortaya konmasi hedeflendigi icin derinlemesine betimlemeye olanak
saglayan (Yildirim & Simsek, 2011, s. 111) nitel yaklasim benimsenmistir. Calisma kapsaminda 6grenci
kayitlarindaki benzerlik ve farkhliklar ortaya konulmus ve matematik iletisimi slreci dogrultusunda
cikarimlarda bulunularak iliskiler ortaya cikariimistir. Boylelikle temalar belirlenmis ve belirlenen
temalara bagl analiz yapilmistir (Cepni, 2012, s. 51). Bu yo6niyle galisma 6grencilerin matematik
derslerinde not tutmasi 6gretmen, 6grenci, 6gretim yontemi gibi birbirine bagh sistemler ¢ercevesinde
inceleyen bir durum cgalismasidir (McMillan, 2000, s. 50). Genellikle “Nasil?”, “Nigin?” ve “Ne?”
sorularina yanit aranirken kullanilan (Cepni, 2012, s. 71) durum g¢alismasi, matematik derslerindeki
iletisim suirecinin “déniit” 6gesinin derinlemesine arastiriimasini saglamasi dislincesiyle tercih edilmistir.
Boylelikle 6grenci kayitlarinin farkh boyutlar altinda ayrintili olarak incelenmesi planlanmistir

Katilimcilar

Nitel arastirmalarda, nicel arastirmalarin aksine, arastirmanin genellenebilirliginden ¢ok derinligi 6n
plandadir. Bu sebeple ¢alisma grubu segiminde derinlemesine arastirma yapilmasina olanak saglayan
amach secimler yapilmasina dikkat edilmelidir (Cepni, 2012, s. 56). Amach 6rnekleme segimi ile arastirma
amacinda merkezi bir 6neme sahip, bilgi agisindan zengin bir olgu ve konular hakkinda derinlemesine
bilgiler 6grenilebilir (Patton, 1990, s. 169). Matematik siniflarindaki iletisim strecinin 6grencilerin ders igi
kayitlarina yansimalarinin ortaya konulmasi amaglanan calismada Bursa ilinde bir Anadolu lisesindeki
dokuzuncu sinif 6grencilerinden segilen bir sinif ¢alisma grubu olarak secilmistir. Amagh 6rnekleme
yonteminde amaca yonelik arastirma sorularina en uygun yaniti verecek bireyler secilir (Aziz, 2013, s.
93). Arastirmanin lise ve ortaokul dizeyindeki matematik siniflarina 1sik tutmasi amaciyla gegis dénemi
olarak kabul edilen dokuzuncu sinif diizeyindeki 6grenciler segilmistir. Bu yoniiyle amagh 6rnekleme
yapildigi séylenebilir.

Veri Toplama Araglari

Ders siiresince Ogrenciler ile 6gretmen arasindaki iletisimin ortaya c¢ikarilabilmesi ve 6gretmen
tarafindan aktarilan yazih ve sézli bilgilerin belirlenebilmesi amaciyla ¢alisma grubunun matematik
derslerindeki iletisim siireci gbzlenmistir. Bir iletisim ortami olan matematik siniflarinda sosyal iletisim
durumlarini meydana getiren verileri herhangi bir araciya gerek kalmadan, dogrudan, birinci elden
toplama firsati sunmasi sebebiyle gézlem tercih edilmistir (Cohen, Manion, & Morrison, 2007, s. 396).
Ders igindeki iletisim sireci katiimsiz gbzlem yapilarak gozlenmis ve gézlenen belirli davranig kriterleri
bulunmadigi icin diger bir deyisle var olan dogal ortam icin yapilandiriilmamis gozlem yapilmistir. Sinif
ortaminda izleyici roliinde saha notlari tutularak gézlem verileri elde edilmistir. Yapilan gézlemler 2013
yili Ortadgretim Matematik Dersi mufredat degisikligi (MEB, 2013a) kapsaminda dokuzuncu sinif
matematik miifredati igerisinde yer alan “Ucgenler” alt 6grenme alanina ait kazanimlar siiresince
gerceklestirilmistir. Gozlem sirasinda elde edilen nitel veriler sinif igi iletisim slirecini yansitmasi
bakimindan 6nemlidir. Bu iletisim slrecinin 6grencilerin tuttugu notlara yansimalarinin incelenmesi
amaglandigl igin 6grencilerin ders sirasinda tuttugu notlar yazili materyal olarak ele alinmis ve
incelenmistir. Ders isleme silrecinde “liggenler” alt 6grenme alaninin ¢izim siirecinde zamandan tasarruf
etmek gerekgesiyle hazir sorularin bulundugu materyaller kullaniimistir. Dolayisiyla 6grenciler bu
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materyallerin Uzerine not almiglardir. Arastirmanin amaci kapsaminda bir basarili, iki orta diizeyde
basarili ve iki basarisiz olmak Uzere bes 6grenci belirlenerek bu bes 6grencinin derste tuttugu notlar
analiz edilmistir. iletisim siirecinde kodlanan davranislarin 6grencilere gére cesitlenmesinin analiz
edildigi calismada 6grenciler basari durumuna goére gruplandirilarak ¢calisma grubunu temsil edebilecek
bes 6grenci secilmistir.

Verilerin Toplanmasi

Calisma matematik iletisimi strecinin farkh boyutlardan incelendigi genis ¢apli bir galismanin
pargasini olusturmaktadir. Arastirmanin biitinlinde galisma grubunu olusturan 6grencilerin not tuttugu
materyaller ve devaminda sinav kagitlari incelenmistir. Ancak yapilan karsilastirmali analizler bu
¢alismanin bulgularina dahil edilmemistir. Bu c¢alismada yapilan genis ¢apli arastirmaya temel
olusturacak kodlamalar ortaya konulmustur.

Verilerin Analizi

Strauss (1987) nitel veri analizini standartlastirma egiliminin arastirmacinin derinlemesine arastirma
imkanini elinden alarak arastirmaciyi sinirlandiracagini vurgulamaktadir (akt: Yildinm & Simsek, 2011, s.
221). Veriler, literatiir 1s18inda belirlenen arastirma sorulari kapsaminda ortaya ¢ikan temalara gore
diizenlenip siniflandirilmig ve veriler arasindaki iligkilere ulagilmaya g¢alisilmistir. Bu yiizden veriler icerik
analizi ydontemiyle tanimlanarak betimlenmistir, sistematik bicimde yapilan bu betimlemeler arasindaki
iliskilerden hareketle bulgular hakkinda yorumlar yapilmaya calisiimistir (Yildirim & Simsek, 2011, s. 227).
Go6zlem verilerine yapilan genel degerlendirmelerde sinif igi iletisim siirecini incelemek amaciyla ¢ ana
tema belirlenmistir. Gozlem verileri bu ¢ ana tema cergevesinde ayrintili olarak incelenerek her
temanin igerigini olusturan davranislar ve bilgiler kodlanmistir. Yapilan kodlamalarla 6grenci kayitlarini
analiz etmek igin tematik bir cergceve olusturulmustur. Daha sonra bes 6grenciden elde edilen yazili
kaynaklar gozlem ve diger arastirma tekniklerinden farkli olarak arastirmacinin yaklasimindan
etkilenmedigi icin degiskenlik gostermeyen ve tekrar inceleme firsati sunduklari icin (Delice, 2010)
dokiiman analizi kullanilmistir. Dokiiman analizi kapsaminda 6grenci kayitlari gézlem verilerinin analizi
sonucunda ortaya ¢ikan kodlamalarin her biri icin analiz edilerek 6grencilerin tuttuklari notlardaki
benzerlik ve farkliliklarin nedenleri belirlenmeye ve ders ici iletisim silirecinin 6grenciye yansimalari
tanimlanmaya calisilmistir. Boylelikle 6grenci 6gretmen iletisiminde Ogretmen tarafindan aktarilan
bilginin 6grenci tarafindan algilanma bigimleri ortaya konulmaya calisilmistir. Bu sebeple bes 6grenciye
ait veriler belirlenen {¢ temaya ait kodlara bagli analiz edilmistir.

Bulgular

Matematiksel iletisim siirecine ait verilerin gdzlemlerden elde edilen kismi dinamik bir yapiya sahip
olmakla birlikte dokiiman analizi verileri statik bir yapidadir. Dinamik verilerin analizi sonucunda elde
edilen bulgular “sinif i¢ci matematik iletisimi gozlemi” olarak ele alinarak iletisimin taraflari olan
o6gretmen ve 6grenci agisindan degerlendirme yapilmistir. Verilerin degismezligi baglaminda statik olarak
kabul edilen bulgular ise “dokiiman analizi” olarak diizenlenmistir.

Sinif ici Matematik iletisim Gozlemi

Matematik siniflarindaki iletisim stirecinin incelenmesi amaciyla yapilan gézlemlerde sinif ici iletisim
slrecinin 6grenciler ve 06gretmen arasinda gerceklesen karsilikli bir alisveris ve faaliyet oldugu
gorilmustdr. Sdrecin akisi matematiksel bilgilerin karsilikli olarak aktarilmasiyla saglanmaktadir. S6z
konusu iletisim faaliyetlerini ¢ogunlukla bilissel bilgi kapsaminda degerlendirmek mimkindir. Ancak
geometrinin alt 6grenme alani olan liggenler konusunda problem ¢ézme sirecinin biligsel davranislar
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(MEB, 2013b) gibi psikomotor davranislari da gerektirdigi distintiimektedir. Buna karsin 6grenci segme
sistemlerinde yalnizca biligsel gelisimin 6lgme ve degerlendirmeye tabi tutuldugu-bilimsel bir kabul
olmamakla birlikte-6gretmenler tarafindan kabul gérmektedir Bu gorlse istinaden katilimci 6gretmenler
bilissel slireclere daha ¢ok 6nem verdiklerini belirtmislerdir. Yapilan gézlemlerde psikomotor 6grenme
farkhliklarinin 6gretim hizini olumsuz etkilememesi amaciyla 6grencilerin defter yerine problemlerin
hazir olarak yazili oldugu yardimci kaynaklari kullandigi gértlmdistir. Stire¢ 6gretmenin sorulari tahtaya
cizimi, Ogrencilerin ¢izimi kitaptakiyle karsilastirmasi, soézel yorumlamalar, sorunun vyazili olarak
¢Ozilmesi, ogrencilerin ¢ozimi kitaba aktarmasi davraniglarinin ardisik olarak gergeklestiriimesi
seklindedir. Ayrica 6gretmen 6grencilerin tahtada aktif olarak rol almalarini saglamaktadir.

Sireci etkileyerek farkliliga sebep olabilecek faktorler iletisimdeki rollerine bagh olarak “6gretmen
perspektifi”, “0grenci perspektifi’, “kazanim perspektifi” olmak Uzere baslica li¢ tema altinda
toplanmistir. Gozlem verilerinin bu (g farkli perspektiften degerlendirmesi su sekildedir;

Ogretmen Perspektifi:

Bilginin aktarimi sirasinda kanal olarak kullanilan yontemler iletisim tirleri agisindan iki farkli agidan
degerlendirilmistir. Bunlardan ilki herhangi bir mesaji baskasina iletmek igin, ilgili dilin sézctklerini belirli
dizende yazma eylemi (Aktas, 2005) olarak gorilen “yazili iletisim”, ikincisi ise kisilerarasinda birbirini
gorerek veya duyarak, konusmayla gerceklesen (Giines, 2011) “sozli iletisim”dir. Egitim 6gretim
sirecindeki Ogretmen davranislarinin yazih ve sozli iletisim acisindan kodlamasi Tablo 1'de
gosterilmistir.

Tablo 1.
Ogretmen Perspektifinden iletisim Tiirleri Davranis Kodlari

YAZILI iLETiSIM SOzLU iLETiSIM
Davranis Kod | Davranig Kod
Tahtaya sekil gizimlerinde kitaptan farkh OY1 | Sorularin sézlii olarak ifade edilmesi 0s1
gizilmesi Sorular lizerine 6grencilere ek soru 0s2
Tahtaya sekil gizimlerinde geometrik hatalar | OY2 | sorulmasi
yapilmasi Ogrencilerin sorularinin yanitlanmasi 0s3
Cebirsel bilgilerin farkli veya hatali/eksik OY3 | s6zlii olarak soru ¢dziimii 0s4
yazilmasi Kitap haricindeki bilgilerin s6zli olarak 0s5
Soru ¢6zimunde cebirsel hatalar yapilmasi OY4 | ifade edilmesi
Kitapta bulunanlar haricindeki bilgilerin OY5 | Hatali ek bilgi verilmesi 0s6
yazilmasi
Kisaltmalarin kullaniimasi 0)73

Tablo 1 incelendiginde 6gretmen perspektifinden iletisim tirlerine ait 6 yazili ve 6 sozli iletisimden
olmak lzere toplam 12 kod elde edilmistir. Yazili kodlardan ders sirecindeki sekil cizimlerinde “var olan
hazir materyalden farkli ¢izim yapilmasinin etkisi” olarak ele alinan OY1 davranisidir. Bu davranisin
farkhhik kapsami geometrik sekillerdeki gorsel farkliliklarla sinirlandiriimistir. Cizimler sirasinda ortaya
cikan “geometrik hatalar” OY2 davranisi olarak ele alinmistir. Cebirsel bilgilerin yazimi ile ilgili
farkhhiklarda ise soruda verilen bilgiler, soru ¢6zimi ve soru harici bilgiler olarak li¢ farkli kodlama
yapilmistir. Cebirsel bilgilerin kitaptan farkli, cebirsel olarak hatali veya eksik yazimi; OY3, soru
¢oéziimiinde cebirsel hatalar yapilmasi; OY4 ve kitap harici bilgiler veriimesi ise OY5 davranisi olarak ele
alinmistir. OY6 davranisi ise sinifta olusan didaktik anlasmalarin Griinii olarak degerlendirilen
kisaltmalarin kullanimidir. Sekiller, resimler, esya, rakamlar ve semboller, modeller, s6zli ve yazili
ifadeler gibi bir problemin ¢éziimiine hizmet edebilecek her tir 6l¢lim, deger, olgu ve bilgi olarak da
tanimlanan (MEB, 2013b) veri tanimina uyan sozli materyaller arastirma sirecinde bulgu niteligi
tasimaktadir. Buradan hareketle egitim o6gretim ortamindaki sozlii iletisim sireci kapsamindaki
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davraniglar ele alinarak kodlanmis ve 6 temel davranis gesidi belirlenmistir. S6zli iletisim siireci var olan
bilgileri sozel olarak ifade edilmesi ve yeni bilgiler verilmesi olarak ele alinmistir. Sézel olarak ifade
edilmesi kapsaminda “sorularin sézlii olarak agiklanmasi” davranisi OS1 olarak kodlanmistir. Hazir metin
ya da sembolik gésterim biciminde olan sorularin farkli ciimlelerle aciklandigi durumlar 0S1 kodlamasi
kapsaminda ele alinmistir. Gozlemler sonucunda s6zel davranis kapsaminda en sik karsilasilan davranis
0S1 davranisidir. Yeni bilgilerin verilmesinde ise davranislar sorgulama ve bilgilendirme olarak ele
alinarak kodlama yapilmistir. OS2 olarak kodlanan sorgulama davranisi “sorular lizerine dgrencilere ek
soru sorulmasi” seklinde ifade edilmektedir. ipucu niteligindeki sorulari kapsayan bu davranislar
ogrencilerin problem ¢dzme sireglerinde sorularla iletisimini artirmasi amaciyla siklikla kullanilmistir.
Bilgilendirme davranislarindan ilki karsilikli iletisimi vurgulayan, “6grencilerin sorularinin yanitlanmasi”
olarak tanimlanan 0S3 davranisidir. Coklu zeka kuramina gére sézel-dilsel zekaya sahip olan bireylerin en
iyi 6grenme yollar dinleyerek, konusarak, tartisarak 6grenmedir (Baki, 2008, s. 240). Ders isleme
sirecinde sozel-dilsel zekaya sahip bireylere yoénelik ele alinan “s6zIi olarak soru ¢6zimid” davranisi ise
054 olarak kodlanmistir. Agiklama niteligi tastyan “kitap haricindeki bilgilerin sdzIi olarak ifade edilmesi”
davranisi 0S5 olarak ele alinmistir. Bilgilerin dogruluguna yénelik olarak da “hatali ek bilgi verilmesi”
davranisi 0S6 seklinde kodlanmistir.

Ogrenci Perspektifi:

Yapilan gozlemlerde 6grencilerin iletisim slrecinde genellikle pasif dinleyici konumunda oldugu
gozlenmistir. Bazi 6grencilerin donitler vererek ogretim sirecindeki slrekliligi sagladig goralmustar.
Ogrencilerin yaridan azinda matematik ve giinliik hayat dili kullanimi arasinda baglanti kurmak ve
terminolojik kelimelerin tanim anlam zorlanmalari olmustur. Soru ¢dziimleri ve kisa kural tanimlamalari
seklinde gerceklesen derslerde 6grencilerin %25’inin kitaptaki hazir bilgileri taklit ederek soru ¢6zimu
gerceklestirme egiliminde oldugu gorilmustir. Dersi takip eden 6grencilerin %55’inin 6gretmen odakli
olarak tahtaya bagli not aldigi goériilmiistiir. Ogretmenin gériis alani sinirinda kalan bazi égrencilerin ders
takibi yapmadigi gézlenmistir. Ogrencilerin bir kisminin ise derste kitaptaki ve dgretmenin aktardig
bilgileri sentezleyerek konuyu kavramaya yonelik hareket ettigi gdzlemlenmistir. iletisim siirecinde
ogrencilerin 6grenmesine etki edecek davranislar 6grencilerin sirecteki aktifligine bagh olarak
degerlendirilmis ve kodlanmistir (Tablo 2).

Tablo 2.
Odrenci Perspektifinden AktifliGe Bagh Davranis Kodlari

AKTiF OGRENCI PASIF OGRENCI
Davranis Kod | Davranis Kod
Ogretmeni dinlemek AO1 | Fiziksel hareketlilik PO1
Sorgulamadan not almak AO2 | Ders disi dersle ilgilenmek PO2
Ogretmeni dinlemek ve not almak AO3
Ogretmeni dinlemek ve sorgulayarak not A4
almak

Yapilan kodlamada 6grenci davranislar 6grencilerin derse katihm dizeylerine bagh olarak iki ana
tema altinda gruplandirilmistir. Birinci grup davranislari gésteren 6grenciler “aktif 6grenci”, ikinci grup
davranislari gésteren 6grenciler ise “pasif 6grenci” olarak ele alinmistir. Aktif 6grencilere ait davranislar
da aktiflik derecesine bagli olarak kodlanmistir. AO1 davranisini gdsteren dgrenciler yalnizca égretmeni
dinleme davranigini gésteren 6grenciler olarak ifade edilmistir. Bu 6grenciler derse herhangi bir katihm
godstermeyip yalnizca “dinleyici” roliinii Gstlenmektedir. AO2 davranisini gdsteren dgrenciler ise dersin
baslangicindan sonuna kadar tahtaya yazilan bilgileri not alma egiliminde olan 6grencilerdir. Bu
6grenciler not alma eylemini bilgilerin dogrulugunu ya da yanlishgini sorgulamadan gerceklestirmektedir.
SozIu iletisim sirecine dinleyici ya da konusmaci olarak herhangi bir sekilde katilmamaktadirlar. Not
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alma islemini sorgulamadan gergeklestiren ancak bununla beraber dinleme davranigsini gosteren
dgrenciler ise AO3 davranisini gosteren dgrenciler olarak ifade edilmektedir. Genellikle not almanin
oncesinde “dinleyici” pozisyonunda olan bu 06grenciler soru sorma, akil yirlitme, sorgulama vb.
eylemleri gerceklestirmemeyi tercih etmektedir. Bu 6grencilere gére 6gretmenin verdigi tim bilgiler
dogrudur. Tahtaya yazilan tiim bilgilerse hatasizdir. AO3 davranisini gdsteren &grencilerin aksine
“dinleyici” olmanin yaninda “konusmaci” olarak ders igi iletisime katilan 6grenciler ise AO4 davranisini
gostermektedir. Elestirel bakis agisiyla yaklasan bu 6grenciler bilgilerin dogrulugu hakkinda cesitli akil
ylratmelerde bulunarak sorgulayici bir tavir sergilemektedir.

Pasif 6grenci, olarak adlandirilan ikinci grup davranislar ise kendi aralarinda ikiye ayrilmislardir. Bu
davraniglari gbsteren 6grenciler ders igi iletisim slirecine katilmayan 6grenciler olup dersten soyutlanmis
konumdadirlar. PO1 davranisini gdsteren égrenciler ders siiresince uyuma, ders harici ikili konusmalarda
bulunma davranislarini sergilemektedir. Dolayisiyla iletisim sirecinde 6gretmenin kendisi ile iletisim
kurabilmesini engelleyici tavirlar sergilemektedir. PO2 davranisinda ise dgrenci matematik ders haricinde
farkh bir dersle ilgilenerek iletisim siurecine farkli bir envanter katmakta ve sireci engelleyici rol
Ustlenmektedir.

Kazanim Perspektifi:

Gozlemlerde konu ve kazanimlarin, kanal olarak degerlendirilen 6gretim yontemlerine gore farkhhk
gostermesi acisindan 6grenci 6gretmen iletisimini etkiledigi gorilmustdr. Ayrica 6grencilerin kazanimlara
olan asinaligina bagl olarak iletisim sireci farklilik géstermektedir. Ortaokul matematik dersi mifredati
kazanimlarinin tekrari niteliginde olan kazanimlarda 6grencilerin daha aktif oldugu gézlenmistir. Ancak
bu aktiflik her zaman olumlu olmamistir. Ogrencilerin yeni bilgileri &n bilgilerine adapte etmede giicliik
cektigi de gorulmustur. Bu sebeple kazanim perspektifi “Tekrar Kazanimlari” ve “Yeni Kazanimlar” olarak
ele alinmistir. Ornegin; 9. Sinif matematik dgretim programina ait “9.4.1.3. Bir (icgende daha uzun olan
kenarin karsisindaki aginin 6l¢tsinin daha biyik oldugunu gosterir.” ve “9.4.1.4. Uzunluklari verilen g
dogru pargasinin hangi durumlarda Uggen olusturdugunu belirler.” kazanimlari 8. sinif matematik
dgretim programina ait “8.3.1.2. Uggenin iki kenar uzunlugunun toplami veya farki ile {igiincii kenarinin
uzunlugunu iliskilendirir.” ve “8.3.1.3. Uggenin kenar uzunluklari ile bu kenarlarin karsisindaki agilarin
Olgulerini iliskilendirir.” kazanimlarinin tekrari niteligindedir (MEB, 2013a). Dolayisiyla 9.4.1.3 ve 9.4.1.4
kazanimlari birer tekrar kazanimidir.

Dokiiman Analizi

Gozlemlerin ardindan “basarili”, “orta” ve “basarisiz” bes 6grencinin yardimci kitaplari alinarak
oncesinde kodlanan davraniglara bagl olarak incelenmistir. Davraniglarin 6grenciler tarafindan tutulan
ders notlan Gzerindeki etkisi betimlenmistir. Ayrica her davranisin 6grenci basarisina bagh olarak
gosterdigi farkliik ve benzerlikler ortaya konulmaya calisiimistir. Ogretmen perspektifi acisindan
davranis yansimalari sdyledir;

Egitim Ogretim silrecinde gonderen 6gretmen ile alici 6grenci arasinda bilgi farkhliklari oldugu
gdzlenmistir. Davranislar bazinda incelendiginde, OY1 davranisi 6grencilerin dersi kitaptan takip etmesi
nedeniyle ayirt edici olmamistir. Ogretmen soruyu kitaptakinden farkli olarak tahtaya cizdigi halde
dgrencilerin ¢oziimlerinde sekle bagl farkliik gérilmemistir. Ornegin kenarortaylari dik kesisen
licgenlerin 6zelliklerine yonelik sorulardan birinde 6gretmen s6z konusu soruya ait sekli kitaptan farkli
cizmis ve 6grencilerin ¢dziime ulasmasini istemistir. Ogretmen bu siirecte yalnizca aktif 6grencilerin
dikkatini gekebilmistir. AO4 davranisini gdésteren dgrenciler égretmenin cizimini beklemeden sorunun
¢6zimiini yapmaya calismislardir. AO1 ve AO2 davranisini gdsteren ogrenciler ¢dziimiin tahtada
yapilmasinin beklemislerdir. AO3 davranisini gdsteren ogrenciler ise 6gretmenin soruyu cizerken
kitaptan farkli olarak [BG] kenarortayini [AC] kenariyla birlestirmesinden hareketle ¢6ziime
ulasabilmislerdir (Sekil 4). Ogretmen cizimindeki bu farkliik AO3 &grencilerini ydnlendirici nitelik
tagimistir.
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Kitap Cizimi Ogretmen Cizimi

A 4]
Y

/ \I \
/ \G kY
/ \
B D C

Sekil 9. OY1 davranigi 6rnegi

OY2 davranisi 6grencilerin problem ¢ézme siirecine etki etmemistir. Soru ¢éziimleri benzer sekilde
yaptimistir. Ogrenciler hazir cizilmis sekiller tizerinde islem yaptiklar igin tahtadaki cizimi gdz ardi
etmislerdir (Sekil 5).

Kitap Cizimi Tahta Cizimi

A Sekilde,

x [AB] 1L [BD]

E A,E,C ve FE, D
3 E noktalari dogrusal
B 5 ¢ x=1 D

IAC| = |FD], |FB|=3cm, |BC|=5cm
IAF|=x, |[CD|=x—1
Yukandaki verilenlere gére, |AF|=x kag cm dir?

A3 B) % Cc) 4 @ B)Ss
o de O i (e I IO
B le AVFERVEe 3 5% (i)

Sekil 5. OY2 davranisi érnegi

Sekil 5’te verilen 6rnekte soru metninde F, E ve D noktalarinin dogrusal ve buna bagli olarak [FD]'nin
dogru pargasi oldugu belirtilmistir. Ancak sorunun tahtaya ¢iziminde bu (i¢ nokta dogrusal olmayan
noktalar olarak cizilmistir. Bu durumda [FD] dogru pargasinin ¢iziminde geometrik hata yapiimistir.
Ogrencilerin tuttugu notlar incelendiginde drnekte oldugu gibi 6grencilerin tahtadaki cizimi géz ardi
ederek sorunun dogru ¢éziimiine ulastigl gorilmugtdr.

0OY3 davranisi 6grenci kayitlarinda &grenciye gore farklilik gdstermemistir. Ancak gdzlemler sirasinda
dgrencilerin hatali bilgilere itiraz ettigi ve diizeltilmesini sagladigi gérilmistir. Ozellikle niimerik hatalar
dgrenciler tarafindan fark edilerek diizeltilmistir. Ornegin [AB] kenarina ait uzunluk 5 cm yerine 4 cm
yazildiginda 6grenciler tarafindan fark edilmistir.

OY4 davranisi fark edilip diizeltildiginde 6grencilerin dogru bilgileri not aldig), diizeltiimediginde ise
basarili ve sorgulayici 6grencilerin bilgileri diizelterek not aldigi gériilmiistiir. Yani OY4 davranisi 6grenci
perspektifine bagl olarak farklilik géstermistir. AO1, PO1 ve PO2 davranislarini gdsteren dgrencilerin not
almadigi, AO2 ve AO3 davranisini gdsteren dgrencilerin hatali bilgileri not aldig, AO4 davranisini
gosteren 6grencilerin ise dogru bilgileri not aldigi gbzlenmistir.
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OY5 davranisi da 6grenci perspektifine gére farkhlik géstermistir. AO1, PO1 ve PO2 davranigini
gosteren 6grencilerin not almadigi, AO2 davranisini gésteren 6grencilerin yalnizca yazili olarak verilen
bilgileri not aldigi, AO3 ve AO4 davranisini gésteren dgrencilerinse yazili ve sézlii bilgileri not aldig
gozlenmistir. Yazil bilgilerin oldugu gibi, s6zIU bilgilerin ise diizenlenerek not alindig1 gérilmustir.

OY6 davranisinin dgrenciler tarafindan anlasildigl ve kisaltmalarin sinif ortaminda didaktik anlasma
niteligi kazandig gériilmistir. Ogrencilerin de notlarinda kisaltmalari derste oldugu gibi kullandig
goralmustar (Sekil 6).

e '3
[oe] n[8<] AIGLID) =k
A(RBED =4 A(PB)
AlDBcE)=€C L. ,,,_“
1RE! =7 fu
L]

Sekil 6. OY6 davranisi 6rnegi

Sekil 6’daki tahta goriinimiinde “T.0.T” olarak ifade edilen kisaltma “Temel Oranti Teoremi” olarak
bilinen benzerligin temel teoremlerinden birini ifade etmektedir. Kullanilan kisaltma islemlerin dayanak
noktasini ifade etmek amaciyla benzer birgcok soruda kullanilmistir. Ayni kisaltmaya 6grenci kitaplarinda
da rastlanmistir.

0S1 davranisi aktif dgrenciler tarafindan takip edilmis ancak pasif &grenciler tarafindan takip
edilmemistir. OS2 davranisi AO4 davranisini gdsteren dgrenciler tarafindan not alinmis ancak diger
dgrenciler tarafindan not alinmamistir. 0S3 davranisi aktif grenciler tarafindan sorulan sorulara yanit
olarak gergeklestirilmistir ve 6grenciler bu sézlii iletisim siirecini not almamistir. Ayrica 0S4 davranisi da
dgrenciler tarafindan not alinmamistir. OS5 davranisi yalnizca AO3 ve AO4 dgrencileri tarafindan not
alinmistir. 0S6 davranisi sinif ici iletisim siirecinde tartisilarak dizeltilmistir ve &grenciler tarafindan
dizeltilerek not alinmistir. Pasif 6grenciler not almamistir ancak aktif 6grenciler not almistir.

Kazanim bazinda yapilan degerlendirmelerde, 6grencilerin tekrar kazanimlarina asina olduklari icin
not almadiklari gériilmistir. Yeni kazanimlarda ise yalnizca A02, AO3 ve AO4 6grencilerinin not aldig
gorilmustdr. Pasif 6grencilerin not alma egiliminde olmadigi, aktif 6grencilerinse not alma egiliminde
olanlarinin not aldigi belirlenmistir.

Sonug, Tartisma ve Oneriler

“Ekonomiklik ilkesi” 6gretim sireglerinin planlanmasinda uyulmasi gereken ilkelerden biridir ki
ogretimde vyapilacak etkinliklerin zaman, emek, para ve enerji acgisindan en az harcama ile
gerceklestirilmesini vurgular (Baki, 2008, s. 369). Karsilikli iletisim icerisinde gerceklesen derslerde
ogretmenin aktif oldugu zamanlarda 6grenciler 6gretmenin sozli (konusma-dinleme) ve vyazili
matematik dilini kullanimini takip etmislerdir. Derslerin islenisi sliresince 6grencilerin not tutmak yerine
o6gretmeni kitaptan takip etmeleri zamanda ekonomiklik agisindan olumlu karsilanmaktadir. Ancak bazi
o6grencilerin 6gretmenin yazdiklarini yalnizca birebir kayit etmeye c¢alisip kendi agiklamalariyla notlar
almayarak pasiflige yonelmesinin 6grencileri yapilandirmaci paradigma ile uyusmayan bir sekilde
arastirmaci ve sorgulayici bir tutumdan uzaklastiracagl disliniilmektedir. Dersin, yardimci ders
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kitaplarindan kural aktarimi ve soru ¢6zimi seklinde gerceklestirilmesinin 6grencileri bilgiyi
sorgulamadan alan bireylere dénustirerek ezbercili§e yonelmesine neden olacak bir nitelikte oldugu
soylenebilecegi gibi davranisgi yaklasimin etkisi olarak da degerlendirilebilir (Schunk, 2011, s. 65). Ders
icerisinde siklikla gerceklestirilen karsilikli iletisimler derslerde yapilandirmaci yaklasimin etkisi olarak ele
alinabilir (Altun, 2006) ancak Ogrencilerin derse katilma ve bilgiyi yapilandirmada aktifliginin
saglanamamasi da egitim 6gretim ortaminda davranis¢i yaklasimin izlerinin varhiginin gostergesi olarak
kabul edilebilir.

Matematik 6gretiminde 6grenciye kazandirilmasi gereken bilissel siirecler; matematiksel ifadeler
kullanma ve model kurma, mantiksal ¢ikarimlarda bulunma, matematiksel sembolleri kullanma ve
soyutlama olarak ifade edilmektedir (Baki, 2008, s. 503). Ancak gézlemlerde 6grencilerin matematik ve
gunlik hayat dili kullanimi arasinda baglanti kuramayarak terminolojik anlam zorlanmalari yasamasi
dgretim ortaminin bilissel hedeflere ulasamadigl seklinde yorumlanabilir. insani hayata hazirlama
misyonuna sahip olan 6gretim sirecinde, bireyleri gercek yasamlarinda basariya ulastirmaya yardimci
olacak akil yiritme, iliskilendirme, iletisim ve problem ¢6zme gibi zihinsel becerilerin kazandiriimasi
gerekmektedir (Celik & Guler, 2013). Problem ¢6zme sireci gozlendiginde 6grencilerin bir boliminiin
kitaptaki hazir bilgileri taklit etme egiliminde olmasi, yarisindan fazlasinin da 6gretmen odakl olarak
tahtaya bagh not almasi 6grencilerin pasif alict durumunda oldugu seklinde yorumlanmaktadir. Bu
durum da problem ¢6zme sirecinde 6grencilerin gosterilmeyen bir problemi ¢dzemez hale gelmeleri ve
dolayisiyla problem kurmada da basarisiz olmalari anlamina gelebilir (Soylu & Soylu, 2006). Buna karsin
ogrencilerin bir kisminin bilgileri sentezleyerek konuyu kavramaya yonelik hareket ettikleri gorilmustir
(bkz sf 20). Bu 6grencilerin gergek yasam problemlerinde matematigi basarili bir sekilde kullanabilecegi
dusinilmektedir.

Geleneksel yaklasimda hazir bilgiler 6gretmen tarafindan dogrudan bireye aktarilmakta (Given &
Karatas, 2004), dolayisiyla egitim 06gretim ortaminda 06grenciler g¢ogunlukla dinleyici rolini
Ustlenmektedir. Ancak yapilandirmaci bilgi kurami yaklasiminda bireye cevresi ile fiziksel ve sosyal
etkilesim icerisinde kendi bilgisini yapilandirabilecegi 6grenme ortamlari sunulur (a.g.e). Bu arastirmada
o6gretmenin iletisim sirecinde, Shannon-Weaver matematiksel iletisim kuraminin 6gretim sirecine
yorumlanmasinda oldugu gibi, cogunlukla “bilgi kaynagl” konumunda vyer aldigi gorilmastar.
Ogrencilerin ise ders ici iletisim siirecinde cogunlukla dinleyici oldugu gézlenmistir. Ancak dinleme
eylemi aktif olmayi gerektiren bir slrectir ve kisiye ulasan sesli mesajlarin anlasilip, degerlendirilerek
uygun eyleme donustirilmesini icererek kisinin duyulana dikkatini verip, bunlari yorumlamasini
gerektirir (Hatirasu, 2013). Ogrenciler aktif dinleyici olma durumuna bagl olarak ele alindiginda dinleyici
aktifliginin iletisimin sdrekliligi acisindan dusiik seviyede olmasinin 6grencilerin kendilerini ifade
edemedigi seklinde yorumlanabilir. iletisim siirecinde aktif dinleyici rolii tstlenen &grenci, 6grenme
ortamindaki etkinliklere katilarak konu ile ilgili distincelerini séyleme imkani bulmaktadir (Kiziloluk,
2001). Bu durum belli bir diizeyde bilgi birikimine sahip olmayi gerektirdigi icin 6grenciyi dolayh olarak
etkileyerek sorgulayici bir tavirla inceleme ve arastirma yapmaya tesvik etmektedir (a.g.e). Bu durum
problem ¢6zme, akil yiriatme, iliskilendirme ve iletisim kurabilme becerilerine sahip 6grenci profilini
beraberinde getirmektedir. S6z konusu beceriler MEB (2013a) tarafindan yayinlanan matematik 6gretim
programinda bulunan temel beceriler olarak karsimiza ¢ikmaktadir. Ayrica s6z konusu programda
ogrencilerin diisiincelerini aciklayabilecekleri, tartisabilecekleri ve yazili olarak ifade edebilecekleri sinif
ortamlari olusturulmasi matematik 6gretim programinin temel amaclari arasinda belirtilerek matematik
hakkinda konusma, yazma ve dinlemenin iletisim becerilerini gelistirirken ayni zamanda 6grencilerin
matematiksel kavramlari daha iyi anlamalarina da yardimci oldugu ifade edilmistir (a.g.e). Yapilan bu
arastirmada da matematik iletisim silrecine aktif olarak katilan 6grencilerin iletisimi olumlu ya da
olumsuz yonde etkileyen durumlari kontrol altina alabildigi sonucuna ulasilmistir. Bu yoniyle de
arastirma matematik 6gretim programinin temel amaglarini destekler niteliktedir.

Ogretmen cizimlerindeki iyi temizlenemeyen kara tahtadaki tek bir nokta/cizginin bile zihinsel ya da
deftere not alan o6grenciler tarafindan sorgulanmadan kaydedilmesi sistematik hataya yani kavram
yanilgisina (Zembat, 2008, s. 12) ve dolayisiyla hatali 6grenmeye neden olacagl da arastirmanin bir
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boyutu olarak ele alinabilir. Ornek olarak paralel olmayan iki dogru parcasinin birinde cizgi kalmasi
paralel zannedilmelerini saglayabilir, ilk asamada zihinsel destek baglaminda dogru anlasilan ve dikkate
alinmayan bu gizgi iletisimin saghkh gergeklestigini gdsterirken daha sonra kontrol edilen ve galisilan
defterlerde yer alan ayni ¢izgi yanlis anlamaya sebep olabilir. Benzer durum 6gretmenin tahtaya ya da
6grencinin tahtadan defterine eksik bilgi kaydetmesiyle de gozlenebilir. Gorildiga tzere konusma isitme
ve yazma yolu ile gergeklesecek iletisim bilginin yapilandiriimasi ve iliskili/kuralli anlamanin
gerceklesmesi icin 6nemli bir yere sahiptir.

Bilgilerin yapilandirildigi veya gelistirildigi matematik derslerinin goézlem bulgulari 6gretmen ve
ogrencilerin ortak kaygi, ilgi ve problemleri paylasan bireyler olduklarini vurgular niteliktedir ki bu durum
matematiksel iletisimin uygulama toplulugu (Wenger, 2008) kuramiyla da agiklanmaya calisilabilecegini
isaret eder. Ogretmen ve &grenci acisindan ayri ayri sosyo-psiko-matematiksel iliski Delice ve Ergene’nin
(2015) problem ¢oziim siirecinden farkl olarak iletisim siireci icin 6grenci ya da 6gretmen en rahat
oldugu (konusarak-yazarak-dinleyerek) iletisim becerisi ve bu beceri kullaniminda ki sembol/temsil
kullanimi ile acgiklanabilir. Bu becerileri bireye benzeten 6gretmen/6grenci iletisim iliskilerini de sosyal
olgular dahilinde gergeklestirir. Bu beceri ve sembol/temsil kullanimi ile barisik ise saghkl iletisimden
bahsedilebilir aksi, durumda iletisim icin caba harcanmasi gerekir.

Ders igerisinde 6grencilerin matematiksel terminolojiyi hatali kullandigi gézlenmistir. Matematik
terimlerinin terminolojik anlamlarinin 6gretimine yonelik etkinlikler bu hatalari azaltici etki yapabilir.
Ogrencilerin dgretmeni yardimci kitaptan takip etmesi kisitlayici etki yapmistir bu yiizden teknolojinin
o6gretim ortaminda aktif kullanimi matematik dilinin 6grenci notlarina yansimasina katki saglayabilir.
Matematik dilinin harfleri, kelimeleri ve onlarin cimlede kullanimlari yani farkh baglamlarla anlam
bozulmadan kullanma durumlari igin uygulama kisminda 6grenciler agisindan eksiklik gdzlenmistir.
Ogretmenin yazili sdzIi sunum siireci ve dgrenci kayitlari neredeyse birbirinin ayni olmaya calisilirken
dgrenci kayitlarindaki anlam kaybi ve dili kullanim hatalari énlenememistir. Ogretmenlerin haftalik not
degerlendirilmeleri yapmalari 6grencilerin sozli dili kullanimina ve aktif not tutmasina katki saglayabilir.
Ayrica icerigini “bir dil olarak matematik” temasinin olusturdugu matematiksel iletisim odakh
matematiksel okuma ve vyazma dersinin 6gretim programina eklenmesinin faydali olacagi
dusinilmektedir.

Arastirmanin alan yazina destek sagladigi yani farkli arastirmalara yol gosterici olmasi olarak
degerlendirilebilir. Ogrencilerin matematik dersine ait yazili notlarinin ve sinav kagitlarinin verilerinin
elde edilmesiyle ders ici performanslarinin ve sinav performanslarinin karsilastirilabildigi bir baska
arastirma yapilabilir.

Tesekkiir ve Bilgilendirme

Bu calisma XI. Ulusal Fen Bilimleri ve Matematik Egitimi kongresinde s6zel bildiri olarak sunulmustur.
11-14 Eylil 2014, Adana, Tirkiye.
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Secondary school students.

Problem solving, being one of the important skills in mathematics course, is seen as a
vital aspect in terms of academic achievement as well as lifelong success of students.
In addition to this, a set of problems and difficulties are experienced in solving
mathematical problems. To the aim of solving the experienced problems and
difficulties it is considered that identification of students’ perceptions would provide
ease. In this context it is stated that determining the metaphors students generate
towards the concept of “mathematical problem” could be indicative. Based on this
necessity the objective of present research is to designate the metaphors of secondary
school students towards the concept of “mathematical problem”. In this research one
of the qualitative research patterns, phenomenological pattern, has been used.
Participants of the research are composed of sixth, seventh and eighth grade students
studying in two different secondary schools in 2011 — 2012 academic year. In the
process of data collection each student was asked to complete the expression in the
way they liked: “In my opinion, mathematical problem is like ... because ...” The analysis
and interpretation of students’ metaphors was conducted according to the process
formed by Saban (2008). In the research 114 metaphors collected from 161 students
were gathered under seven conceptual categories.

Ortaokul Ogrencilerinin “Matematik Problemi” Kavramina Yonelik
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Ortaokul 6grencileri.

Matematik dersine yonelik 6nemli becerilerden biri olan problem ¢ézme 6grencilerin
gerek akademik basari yoninden gerekse yasamdaki basarilari yoniinden 6nemli
gorulmektedir. Bununla birlikte matematik dersinde yer alan problemlerin ¢6zimiinde
cesitli sorunlar ve guglikler yasanmaktadir. Yasanan bu gtgliklerin ve karsilasgilan
sorunlarin  ¢éziml igin  6grencilerin  algilarini  belirlemenin  yararli  olacagi
dislnilmektedir. Bu baglamda, 6grencilerin “matematik problemi” kavramina yonelik
trettikleri metaforlarin  belirlenmesinin  bu konuda bir yol gosterici olacag
distnilmektedir. Bu gereksinimden yola gikilarak gergeklestirilen bu arastirmanin
amaci ortaokul 6grencilerinin “matematik problemi” kavramina yonelik metaforlarinin
belirlenmesidir. Calismada nitel arastirma desenlerinden olgubilim deseni
kullanilmigtir. Arastirmanin katihmcilarini 2011 — 2012 egitim — 6gretim yilinda iki
ortaokulda 6grenim goren altinci, yedinci ve sekizinci sinif 6grencileri olusturmaktadir.
Arastirma verilerinin toplanmasinda, her 6grenciden “Bana gére matematik problemi
... gibidir; ¢iinkii...” ctimlesini tamamlamalari istenmistir. Ogrencilerin olusturduklari
metaforlarin analiz edilmesi ve yorumlanmasi siireci Saban (2008)’in gergeklestirmis
oldugu silirece uygun olarak diizenlenmistir. Arastirmada 161 6grenciden elde edilen
114 metafor yedi kavramsal kategori altinda toplanmistir.
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Introduction

In the current secondary school mathematics curriculums, mathematics is stated to involve
processing and producing information, making predictions and problem solving using this language, and
it is seen that problem solving, one of the domain-specific basic skills, is overemphasized among student
roles (MEB, 2013). While it is stated that problem solving is not only an objective of learning
mathematics but also the basic tool of it (NCTM, 2000), and mathematics itself is characterized as a
problem solving activity (Olkun, 2008). Another concept which is discussed along with problem solving in
mathematics teaching is the mathematical problem. The literature on mathematics education involves
various definitions explaining the mathematical problem. In this regard, it is stated that mathematical
problem should not be perceived as an exercise or question the solution of which is known in advance,
the way to find a solution should not be clear for a mathematical situation to be a problem in this
process, and students should use their reasoning skills with their existing knowledge (Pesen, 2008). It is
also defined as the situations that arouse a desire to solve in the individual, the solution of which is not
known but that can be solved by the individual using knowledge and experience (Olkun & Toluk, 2003).

It is stated that students need opportunities in solving complex problems which require a significant
effort in the problem solving process, the building block of mathematics curriculum. Therefore, while it
is emphasized that students should be encouraged to think over the problem solving process, use
different strategies and adapt these strategies to different problem:s, it is stated that students achieve
different ways of thinking in the problem solving process, gain the habit of being determined and
wondering and feel confident in cases of uncertainty they face in the real life (NCTM, 2000).

According to Dede and Yaman (2006), students who have gained the problem solving skill will also get
benefits in solving the problems they will face in their future lives in addition to being successful in
courses, and they will be successful in life. It is stated that problem-based tasks and activities are a tool
in the formation of mathematics curriculum, and learning is a consequence of the problem solving
process (Van de Walle, Karp & Bay-Williams, 2012). Therefore, it is seen that the problems solved in
mathematics course constitute an important dimension of the teaching process, and this process makes
positive contributions to students.

When the related literature was analyzed in terms of the studies carried out in Turkey, studies
indicating that problem solving skills of secondary school students were at a low level (Isik & Kar, 2011),
revealing that there was a positive relationship between mathematics success and problem solving skill
(Ozsoy, 2005), indicating that difficulties were experienced in mathematical problems requiring
conceptual and operational knowledge (Gir & Hangiil, 2015; Soylu & Soylu, 2006) were encountered. In
another dimension, it was seen that there were studies indicating that there was a positive relationship
between problem solving skills and attitudes towards mathematics (Uysal, 2007) and the mathematics
course which is performed with problem-based learning approach improved the problem solving skill
and academic achievement (Ozgen & Pesen, 2010; Uyar & Bal, 2015).

The fact that students solve problems depends primarily on their beliefs for the mathematical
problems, and one way to uncover these beliefs is the metaphors (Sezgin-Memnun, 2015a). In our
country, there are various metaphor studies on mathematics and mathematics education. In the study
carried out by Giiler, Akgiin, Ocal and Doruk (2012) within the context of metaphors for the concept of
mathematics, preservice mathematics teachers' metaphors for the concept of mathematics were
examined, and it was determined that they produced metaphors for five categories including
requirement, guiding, infinity, viewpoint and the life itself. In another study carried out by Bahadir and
Ozdemir (2012) at the secondary school level, seventh-grade students' metaphors for the concept of
mathematics were examined, and it was determined that they produced metaphors included in five
categories containing mathematics as a game, mathematics as a calculation tool, mathematics as a fear
factor, mathematics as a sweet, and mathematics as a forgotten factor. Gliner (2013b) examined the
metaphors formed by preservice teachers about mathematics, and it was determined that they
produced metaphors under four categories including mathematics is an enjoyable task, mathematics is
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the life itself, mathematics makes life difficult and mathematics makes life easier. In the study carried
out by Giiveli, ipek, Atasoy and Giiveli (2011), primary school preservice teachers' metaphoric
perceptions of the concept of mathematics were examined, and it was stated that classroom preservice
teachers' metaphors concerning their perceptions of mathematics including mathematics especially as
an exciting course, mathematics as a difficult and boring course and mathematics consisting of many
subjects came to the forefront.

Unlike the concept of mathematics, Giliner (2013a), who investigated the metaphors for learning
mathematics at the secondary education level, determined that twelfth-grade students evaluated
mathematics learning in eight different categories including exploring the unknown, acquiring a new
skill, solving the puzzle, playing a game by learning its rules, using a tool, difficulty of learning
mathematics, taking pleasure in learning mathematics and torture of learning mathematics.

In a metaphor study carried out by Sengiil, Katranci and Gerez Cantimer (2014), it was determined that
secondary school students produced metaphors for the mathematics teacher's amusing aspect,
intellectual aspect, instructive role and guiding role of the concept of a mathematics teacher. Sahin
(2013) examined preservice teachers' metaphors for the concepts of a mathematics teacher,
mathematics, and mathematics course and concluded that they perceived the mathematics teacher as
the most informed and authoritative and mathematics as intelligence, enjoyable, necessary, ability,
difficult and success. In the study carried out by Sezgin-Memnun (2015a), secondary school students'
metaphors for the mathematical problem were examined and it was determined that they were
grouped under eight categories including difficult/complex, requiring effort/ability, enjoyable/amusing,
comprehension/using strategy, contribution to benefit/knowledge acquisition, frightening/boring,
important/precious, convenience.

When these studies carried out were analyzed, it was seen that metaphors which were addressed
within the context of mathematics and mathematics education were mostly performed on preservice
teachers and for the concept of mathematics. It is noticeable that the number of studies focusing on
how mathematical problems are perceived by students is quite limited (Sezgin-Memnun, 2015a). The
purpose of the study carried out based on this content is to determine secondary school students'
metaphors for the concept of 'mathematical problem'. In line with this general purpose, answers were
sought for the following research questions:

1. Which metaphors did secondary school students produce for the concept of "mathematical
problem"?

2. On which feature of the mathematical problem were the metaphors produced by students for
the concept of "mathematical problem" mainly focused?

3. On which feature of the mathematical problem were the male and female students'
metaphors for the concept of "mathematical problem" mostly focused?

4. On which feature of the mathematical problem were metaphors of the students studying at
different grade levels for the concept of "mathematical problem" mostly focused?

In this study, the investigation of secondary school students' perceptions of mathematical problem
through metaphors is considered to make positive contributions to the determination of factors
providing the development of effort, interests, attitudes and beliefs towards mathematics and thus to
the development of problem solving skills which are among the domain-specific basic skills in the
structure of the curriculum.

Method
Research Model

Aiming to determine secondary school students' perceptions of the mathematical problem through
metaphors, this study was carried out by the phenomenology design, one of the qualitative research
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designs. In the phenomenology design, it is aimed to explain and make sense of the meaning, structure,
and essence of a phenomenon which is experienced by a person or a group of people (Patton, 2002). In
this sense, while it is necessary to investigate the phenomenon by obtaining information from the
participants, the phenomenon taken to the center may be a key concept, idea or the process itself
(Creswell, 2007). In this study, the base phenomenon is the secondary school students' perceptions of
the concept of "mathematical problem". It is necessary to conceptualize the data and determine the
themes that will describe the phenomenon in the content analysis for the explanation and
understanding of the underlying phenomenon (Yildirrm & Simsek, 2008). For this purpose, the data
obtained in this study were analyzed and interpreted using the content analysis. Patton (2002) stated
that the content analysis was used to uncover the essential contexts and meanings in qualitative data of
a certain size and the main purpose of the operations in this process is to reach the patterns and themes
that can explain the collected data.

Participants

Research participants are constituted of sixth, seventh and eighth-grade students studying in two
different secondary schools in the 2011 — 2012 academic year in a district within Bilecik city. The
criterion sampling method, among the purposeful sampling methods, was used in determining the
participants. The purposeful sampling method is defined as a method designed to deepen
understanding of the experiences of selected individuals or groups or to develop a theory or approach
(Devers & Frankel, 2000). According to this approach, the researcher should act actively in selecting the
most efficient sampling to answer the research question (Marshall, 1996). In this context, the fact that
students were studying at the secondary school level was determined as a criterion by the researcher.
The reason for selecting students studying at secondary school level was the fact that simple and
complex problem solving activities were further included together at the secondary school level. In this
sense, the participants of the research, in line with the key criterion specified, are constituted of a total
of 242 secondary school students consisting of 70 sixth, 86 seventh and 86 eighth-grade students
studying in two different secondary schools.

Data Collection

Research data were collected through metaphors. Metaphors are addressed as a version of
emotional intelligence (Modell, 2009) and it is stated that metaphors contribute to making sense of the
personal experiences of individuals (Miller, 1987, cited in Saban, 2004). In qualitative research,
metaphors allow for a phenomenon to be addressed with a single and a creative perspective. In this
sense, metaphors are used to ensure the structure of the data, understand a process requiring close
examination with a new light, define unique situations and arouse a feeling (Carpenter, 2008). In
accordance with the points mentioned, it is seen that metaphors reflect the emotions, perceptions, and
experiences. In this study, the produced metaphors were addressed as a tool that revealed the
perceptions of the mathematical problem.

Each secondary school student who participated in this study was asked to complete the sentence of
"In my opinion, mathematical problem is like ... because ..." to determine their metaphors for the
concept of 'mathematical problem'. Data were collected by asking students to complete this sentence
and write their opinions. Before collecting data, students were informed about the definition and
function of the metaphor in accordance with their levels.

Data Analysis

The process of analyzing and interpreting the metaphors formed by students was arranged in
accordance with the process performed by Saban (2008). This process consists of five stages including
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naming, elimination and clarification, compilation and category development, ensuring the reliability
and validity and transferring data to the SPSS software package for the quantitative data analysis.

In the naming stage, the first stage of the process of analyzing data, metaphors produced by each
participant were sorted alphabetically, and it was seen that the metaphors written by students were
specifically expressed. Accordingly, the raw data texts of each participant were numbered and then the
elimination and clarification stage was initiated. In the second stage, students' reasons for their
metaphors were reviewed, it was determined that some participants did not present any reason for the
metaphor they stated, some of them explained their reason for the metaphor they presented
concerning the concept of "mathematics" instead of "mathematical problem", some of them produced
metaphors containing features of more than one category, and the data of 81 students were eliminated
for these reasons.

In the third stage, 161 valid metaphors obtained after elimination were alphabetically sorted again,
and each of the metaphor obtained from the students was analyzed by associating with the reasons of
this metaphor produced. The metaphors analyzed were examined in terms of common features for the
concept of mathematical problem, and 7 conceptual categories explaining the metaphors produced
were achieved as a result of this examination.

In the next stage of ensuring the reliability and validity, in line with the first one of the proposed
strategies (LeCompte & Goetz de 1982, in Yidirnrm & Simsek, 2008), the research findings were
presented without including any comment, the created categories were supported by direct quotations
while explaining them, and the gender and grade level of the participant were included in the numbers
of the raw data texts from which these quotations were obtained. In addition, detailed information for
the processes such as the determination of the participants, the development of data collection tools
and analysis of data was included in the research report. 30 raw data texts that were included in the
obtained data and that explained the reasons of the metaphors produced were analyzed by both
researchers to ensure encoder reliability (Miles & Huberman, 1994), which is another strategy proposed
to increase the reliability of the research. As a result of this study, the codes produced by the
researchers were examined and the codes with "dissensus" and "consensus" were marked. After this
study, the following correspondence percentage proposed by Miles and Huberman (1994) was used to
calculate the encoder reliability of the research, and the ratio of correspondence between two encoders
was calculated as .80. After the analyses, the disagreements were opened for discussion and an
agreement was reached by coming together to examine the coherence between encoders.

Findings

In this section, findings regarding the metaphors formed by secondary school students who
participated in the research for the concept of "mathematical problem" were explained by presenting as
subtitles in parallel with the research questions.

Which metaphors did secondary school students produce for the concept of "mathematical
problem"?

In Table 1, the metaphors produced by students are listed in alphabetical order and the numbers of
students representing these metaphors are given.

Students produced 114 metaphors for the concept of "mathematical problem". The great majority of
these metaphors (f:95) were produced by a single participant. The life/living (f: 12), game (f: 11),
labyrinth (f: 5), fellow/friend (f: 4) metaphors are in the first four ranks.
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Table 1.
Metaphors Produced for the Concept of "Mathematical Problem" and the Number of Students Producing
These Metaphors

M. Name of Metaphor f M. Name of Metaphor f M. Name of Metaphor f
Code Code Code
1 Hot pepper 1 39 Problems in our life 1 77 Dream 1
2 Tree 3 40 A part of life 1 78 Ivy 1
3 Tree seedling 2 41 Animal 1 79 Chess 1
4 Family 1 42 Story 1 80 Mirage 1
5 Elflock 2 43 Not invented 1 81 Joy 1
6 Bee 1 44 Interwoven lines 1 82 Distressed days 1
7 Insuperable mountain 1 45 Water we drink 1 83 Exam 1
8 Love 1 46 Human 3 84 Acne 1
9 Azrael 1 47 Construction 1 85 Black 1
10 Succeed 1 48 Jupiter 1 86 Infinity 1
11 A kind of 1 49 Nightmare 1 87 Question machine 1
entertainment
12 A door with lots of 1 50 Sleep terror 1 88 A stress-relieving 1
keys tool
13 Plant 3 51 A dark room 1 89 Water 2
14 Crossword puzzle 2 52 Sibling 1 90 Sushi 1
15 Monster 1 53 Fuzzy hair 1 91 Waterfall 1
16 Lifeless animal 1 54 A complicated way 1 92 Devil 1
17 Lifeless creature 1 55 Rock 1 93 Stone 1
18 Hell 1 56 Winter days 1 94 A danger zone 1
19 Studying 1 57 Horror movie 1 95 Climbing 1
20 Flower 2 58 Dog 1 96 Traffic accident 1
21 Very difficult game 2 59 Labyrinth 5 97 Pickle 1
22 Oasis in the desert 1 60 Tyre 1 98 Tunnel 1
23 Mountain 1 61 Adventure 1 99 A way with an 1
unseen end
24 A pencil which is 1 62 Staircase 1 100  Space 3
looked for in a messy
room
25 Wave 1 63 A tree the fruits of 1 101  Adotin the space 1
which are fallen off
26 A rose with thorn 1 64 Corn braid 1 102  Along way 1
27 Fellow/Friend 4 65 Music 1 103 Puzzle 2
28 Knot 1 66 River 1 104 Life source 1
29 Knotted rope 1 67 Ocean 1 105 Life/Living 12
30 World 3 68 Game 11 106 A new friend 1
31 Enemy 2 69 Teacher 1 107 Snake 1
32 Entertainment Center 2 70 Pattern 1 108 Way 1
33 Universe 1 71 Fingerprint 1 109 A high building 1
34 Torch 1 72 Cake 1 110  Time machine 1
35 Football match 1 73 Relaxing 1 111 Time tunnel 1
36 A general problem 1 74 Competitor 1 112 Brain box 1
37 Sky 1 75 Riot of colors 1 113 Mind game 1
38 Ghost 1 76 Picture 1 114  Starting and raising 1
a rough
construction
Total 161
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Within the scope of the categories in which the metaphors produced by students for the concept of
"mathematical problem" were grouped, the metaphors that emerged in the research were grouped
under six categories and interpreted by being presented in tables.

Category 1: Mathematical problem as an activity requiring cognitive and affective effort

Table 2 shows the metaphors produced for the category of "mathematical problem as an activity
requiring cognitive and affective effort" and the number of students producing these metaphors. When
Table 4 was analyzed, it was seen that this category included 40 metaphors and these metaphors were
produced by 49 students. Among the metaphors included in this category, the most recurring
metaphors are game (f: 4) and space (f: 3). In this category, the metaphors of the tree, tree seedling,
flower, a very difficult game were produced by two students for each, and other metaphors were
produced by one student for each.

Table 2.
Metaphors Constituting the Category of Mathematical Problem as an Activity Requiring Cognitive and
Affective Effort and the Number of Students Producing These Metaphors

Metaphor f Metaphor f Metaphor f
Game 4  Apencil whichis looked for 1  Cake 1
in a messy room
Space 3  Knot 1  Competitor 1
Tree 2 World 1  Picture 1
Tree seedling 2  Enemy 1 Dream 1
Flower 2 Notinvented 1 Exam 1
Very difficult game 2 Human 1 Question machine 1
Bee 1 Adarkroom 1 Adanger zone 1
Succeed 1 Rock 1 Tunnel 1
A door with lots of keys 1  Horror movie 1 Puzzle 1
Plant 1 Tyre 1 Anew friend 1
Monster 1  Corn braid 1  Brain box 1
Non-living animal 1 River 1  Mind game 1
Studying 1 Pattern 1  Starting and raising a rough 1
construction

Mountain 1

Total 49

The examples of the answers given by the students for the metaphors included in the category of
"mathematical problem as an activity requiring cognitive and affective effort" are given below.

“In my opinion, mathematical problem is like a pencil which is looked for in a messy room. Because it

is difficult to find. But it becomes easier as you become accustomed. To find the pencil will be easier
as you put the complicated belongings in their places in the room. This is also true for mathematical
problems. To make the operation becomes easier as the given data are organized among themselves.
When all belongings in the messy room are tidied, the place of the pencil will be seen easily. This is
also true for mathematical problems. The result of the operation will become evident as the
complicated data are organized among themselves. Mathematics is a complexity. The operation
becomes easier as the data are organized among themselves and the complexity will disappear.”
(S118,F, 7)

“In my opinion, mathematical problem is like a mountain. Because you can climb the mountain after
certain difficulties. Mathematics is something like that. In other words, the results of the problems
are achieved after exerting certain effort for mathematics.”(S134, F, 8)
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Category 2: Mathematical problem as a difficult and complex activity

Table 3 shows the metaphors produced for the category of "mathematical problem as a difficult and
complex activity" and the number of students producing these metaphors. When Table 3 was analyzed,
it was seen that this category included 32 metaphors and these metaphors were produced by 39
students. Among the metaphors included in this category, the most recurring metaphors are labyrinth
(f: 5), life/living (f: 3) and elflock (f: 2). The other metaphors were produced just by one student for each.

Table 3.
Metaphors Constituting the Category of Mathematical Problem as a Difficult and Complex Activity and
the Number of Students Producing These Metaphors

Metaphor f Metaphor f Metaphor f
Lybrinth 5 Arose with thorn 1 Riot of colors 1
Life/Living 3 Universe 1 Sushi 1
Elflock 2 Interwoven lines 1 Waterfall 1
Hot pepper 1 Human 1 Stone 1
Insuperable mountain 1 Jupiter 1 Climbing 1
Love 1 Sibling 1 A waywith an unseen 1

end
Plant 1  Fuzzy hair 1 Adotin the space 1
Hell 1  Acomplicated way 1 Alongway 1
Oasis in the desert 1 Ocean 1 Snake 1
Wave 1  Fingerprint 1 Time tunnel 1
Total 39

The examples of the answers given by the students for the metaphors included in the category of
"mathematical problem as a difficult and complex activity" are given below.

“In my opinion, mathematical problem is like a fingerprint. Because fingerprint is also complex
like a mathematical problem and its solution is also too complex.” (57, M, 6)

“In my opinion, mathematical problem is like fuzzy hair. | think so because some problems are
too complex.” (S42, M, 7)

“In my opinion, mathematical problem is like a labyrinth. Because the mathematical problem
is complex like a labyrinth. It would be difficult to get out when you get into it.” (S60, M, 8)

“In my opinion, mathematical problem is like a stone. Because solving a mathematical
problem is difficult just as moving a stone is difficult.” (S139, F, 8)

Category 3: Mathematical problem as an improving and amusing activity

Table 4 shows the metaphors produced for the category of "mathematical problem as an improving
and amusing activity" and the number of students producing these metaphors. When Table 4 was
analyzed, it was seen that this category included 23 metaphors and these metaphors were produced by
31 students. Among the metaphors included in this category, the most recurring metaphors are game (f:
5), fellow/friend (f: 3), water (f: 2) and entertainment center (f: 2). Other metaphors included in this
category were produced by one student for each.
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Table 4.
Metaphors Constituting the Category of Mathematical Problem as an Improving and Amusing Activity
and the Number of Students Producing These Metaphors

Metaphor f Metaphor f Metaphor f
Game 5 Torch 1 Relaxing 1
Fellow/Friend 3 Sky 1 Mirage 1
Water 2 Animal 1 Joy 1
Entertainment Center 2 Staircase 1  Astress-relieving tool 1
Tree 1 A tree the fruits of whichare 1  Pickle 1

fallen of
Family 1  Music 1 Way 1
A kind of entertainment 1 Teacher 1 Time machine 1
Plant 1 Cake 1
Total 31

The examples of the answers given by the students for the metaphors included in the category of
"mathematical problem as an improving and amusing activity" are given below.

“In my opinion, mathematical problem is like a tree the fruits of which are fallen off. Because the fruit
of the person falls off the tree as whoever learns to pose and solve the problem, this also shows that
that person has grown mature on problem solving.” (S26, F, 7)

“In my opinion, mathematical problem is like a stress-relieving tool. Because | can relieve my stress by
dealing with numbers if | feel depressed. Solving problem and dealing with the problem relieve me. |
forget everything in my mind while dealing with the problem. When | solve the problem correctly, |
feel happy because | have succeeded in a lesson which cannot be accomplished and understood by
many people. This also motivates me.” (563, F, 8)

“In my opinion, mathematical problem is like an entertainment center. Because it is amusing to be
lost in the questions of mathematics. That's why | liken the mathematical problem to the
entertainment center.” (S78, F, 6)

“In my opinion, mathematical problem is like a game. Because you will have fun and learn and it is
also instructive.” (§125, M, 7)

Category 4: Mathematical problem as an activity in touch with life

Table 5 shows the metaphors produced for the category of "mathematical problem as an activity in
touch with life" and the number of students producing these metaphors. When Table 5 was analyzed, it
was seen that this category included 8 metaphors and these metaphors were produced by 13 students.
Among the metaphors included in this category, the most recurring metaphor is the life/living (f: 7).
Other metaphors included in this category were produced by one student for each.

Table 5.
Metaphors Constituting the Category of Mathematical Problem as an Activity In Touch with Life and the
Number of Students Producing These Metaphors

Metaphor f Metaphor f
Life/Living 7  Problems in our life 1
Lifeless creature 1  Apartoflife 1
World 1  Water we drink 1
A general problem 1 Life source 1

Total 14
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The examples of the answers given by the students for the metaphors included in the category of
"mathematical problem as an activity in touch with life" are given below.

“In my opinion, mathematical problem is like a part of life. Because we use it in many parts of our
lives. Mathematical problems confront us in many places. For example, while shopping, measuring
the length, mathematical problems confront us also in science courses outside of the math lesson ...”
(S72, F, 8)

“In my opinion, mathematical problem is like a life. Because we, humans are always faced with a
mathematical problem. For example, imagine that you go to a shopping center. You will face with a
mathematical problem when you go to pay for the products you buy.” (S88, M, 6)

Category 5: Mathematical problem as a frightening and miserable activity

Table 6 shows the metaphors produced for the category of "mathematical problem as a frightening
and miserable activity" and the number of students producing these metaphors. This category included
10 metaphors and each metaphor was produced just by one student. This category mainly includes
frightening images.

Table 6.
Metaphors Constituting the Category of Mathematical Problem as a Frightening and Miserable Activity
and the Number of Students Producing These Metaphors

Metaphor f Metaphor f
Azrael 1 Winter days 1
Enemy 1 Dog 1
Ghost 1 Distressed days 1
Nightmare 1 Black 1
Sleep terror 1 Devil 1

Total 10

The examples of the answers given by the students for the metaphors included in the category of
"mathematical problem as a frightening and miserable activity" are given below.

“In my opinion, mathematical problem is like a sleep terror. Because while solving a mathematical
problem, it falls on me like a sleep terror, therefore | do not like mathematics.”(S1, M, 7)

“In my opinion, mathematical problem is like a devil. Because when we fail to answer the
mathematical questions, it strikes us like a devil, we cannot understand what happened. Finally, we
feel sorry.” (543, M, 7)

“In my opinion, mathematical problem is like a ghost. Because just as we feel frightened when we see
a ghost, we also feel frightened and look for a place to hide when we see a mathematical question.
Unfortunately, it always finds us even though we escape.” (S132, F, 8)

Category 6: Mathematical problem as a gradual activity

Table 7 shows the metaphors produced for the category of "mathematical problem as a gradual
activity" and the number of students producing these metaphors. When Table 5 was analyzed, it was
seen that this category included 8 metaphors and these metaphors were produced by 9 students.
Among the metaphors included in this category, the most recurring metaphor is the crossword puzzle (f:
2). Other metaphors included in this category were produced by one student for each.
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Table 7.
Metaphors Constituting the Category of Mathematical Problem as a Gradual Activity and the Number of
Students Producing These Metaphors

Metaphor f Metaphor f
Crossword puzzle 2 Game 1
Knotted rope 1 Ivy 1
Football match 1 Chess 1
Construction 1 A high building 1

Total 9

The examples of the answers given by the students for the metaphors included in the category of
"mathematical problem as a gradual activity" are given below.

“In my opinion, mathematical problem is like a crossword puzzle. Because the words in a crossword
puzzle proceed in tandem. This is also true for a mathematical problem. It is like the stages of
problem solving. In the problem, firstly we perform the first operation, and then we try to perform the
subsequent operation with the result of it. In the crossword puzzle, firstly we write the answer of the
first question, and then we find the next word through that word.” (S50, M, 8)

“In my opinion, mathematical problem is like a football match. Because solving a mathematical
problem is performed gradually. Football match also takes place gradually, it is easy to achieve the
target if each stage is performed successfully.” (S52, M, 8)

“In my opinion, mathematical problem is like chess. Because you cannot proceed without solving the
previous step in both of them. It is necessary to proceed step by step, digit by digit to solve the
mathematical problem. You cannot proceed to another without solving one of the digits. Chess is the
same. It is necessary to evaluate the moves step by step in chess. Both of them have unknowns. Bothe
of them may have several different solutions.” (S84, F, 6)

“In my opinion, mathematical problem is like a construction. Because construction is performed
gradually. We also find the result by solving the problem gradually.” (S94, F, 6)

Category 7: Mathematical problem as an activity changing depending on the situation

Table 8 shows the metaphors produced for the category of "mathematical problem as an activity
changing depending on the situation" and the number of students producing these metaphors. When
Table 8 was analyzed, it was seen that this category included 7 metaphors and these metaphors were
produced by 9 students. Among the metaphors included in this category, the most recurring metaphor is
the life/living (f: 2). Other metaphors included in this category were produced by one student for each.

Table 8.
Metaphors Constituting the Category of Mathematical Problem as an activity Changing Depending on
the Situation and the Number of Students Producing These Metaphors

Metaphor f Metaphor f
Life/Living 2 Human 1
Fellow/Friend 1 Adventure 1
World 1 Game 1
Story 1 Acne 1

Total 9

The examples of the answers given by the students for the metaphors included in the category of
"mathematical problem as an activity changing depending on the situation" are given below.
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“In my opinion, mathematical problem is like a story. Because whenever we start to solve a
mathematical problem, it will be difficult for us, just as some people become tired of reading when
they start to read a story. However, mathematics is very enjoyable for those who love it.” (516, F,6)

“In my opinion, mathematical problem is like a game. Because sometimes we enjoy that game and
we want to play as long as we play, but sometimes we never want to play that game and we get
bored and leave it. | think this is also true for the mathematical problem. Sometimes we find it very
easy and amusing, we want to solve more as long as we solve, but sometimes we find it boring and
we never want to go on. | likened it to a game for this reason.” (S65, F, 8)

“In my opinion, mathematical problem is like a“human”. Because human is also solved when
appropriate but cannot be solved sometimes. Therefore, | liken the mathematical problem to a
"human"...” (S71, F, 8)

“Under which categories are the metaphors produced by students for the concept of
"mathematical problem" grouped?

Table 9 shows the distribution of metaphors produced by students for the concept of "mathematical
problem" by categories.

Table 9.

Distribution of Metaphors Produced for the Concept of Mathematical Problem by Categories and the
Number of Students Included in These Categories

Number of Name of Category Number of Number of
Category Metaphors Students
1 Mathematical problem as an activity requiring cognitive and 40 49

affective effort
2 Mathematical problem as a difficult and complex activity 32 39
3 Mathematical problem as an improving and amusing activity 23 31
4 Mathematical problem as an activity in touch with life 8 14
5 Mathematical problem as a frightening and miserable activity 10 10
6 Mathematical problem as a gradual activity 8 9
7 Mathematical problem as an activity changing depending on 8 9

the situation

Total 129 161

When Table 9 is analyzed, it is seen that 49 of the students who participated in the research perceive
mathematical problem as “an activity requiring cognitive and affective effort”, 39 of them perceive it as
“a difficult and complex activity”, 31 of them perceive it as “an improving and amusing activity”, and 14
of them perceive it as “an activity in touch with life”. 10 of the students perceive mathematical problem
as “a frightening and miserable activity”, 9 of them perceive it as “a gradual activity”, and 9 of them
perceive it as “an activity changing depending on the situation”.

Under which categories are the male and female students’' metaphors for the concept of
"mathematical problem" grouped?

In Table 10, the categories formed are compared in terms of students' genders.
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Table 10.
Comparison of the Categories in Terms of Gender
Number Name of Category Number  Number of Total
of of Male Female
Category Students Students
1 Mathematical problem as an activity requiring cognitive 20 29 49
and affective effort
2 Mathematical problem as a difficult and complex activity 16 23 39
3 Mathematical problem as an improving and amusing 19 12 31
activity
4 Mathematical problem as an activity in touch with life 7 7 14
5 Mathematical problem as a frightening and miserable 6 4 10
activity
6 Mathematical problem as a gradual activity 3 6 9
7 Mathematical problem as an activity changing depending 1 8 9

on the situation

Total 72 89 161

As it is seen from Table 10, the number of female students is higher than the number of male
students in the categories of “an activity requiring cognitive and affective effort” and “mathematical
problem as a difficult and complex activity”. The number of male students who expressed an opinion in
the category of “mathematical problem as an improving and amusing activity” is higher. It is seen that
the numbers of male and female students in other categories are close to each other.

Under which categories are the metaphors of students studying at different grade levels for the
concept of "mathematical problem" grouped?

In Table 11, the categories formed are compared in terms of students' grade levels.

Table 11.
Comparison of the Categories in Terms of Grade Levels
Number of Name of Category 6" 7" 8™ Total
Category Grade Grade Grade
1 Mathematical problem as an activity requiring 16 18 15 49
cognitive and affective effort
2 Mathematical problem as a difficult and complex 8 14 17 39
activity
3 Mathematical problem as an improving and 14 11 6 31
amusing activity
4 Mathematical problem as an activity in touch with 6 4 4 14
life
5 Mathematical problem as a frightening and 2 3 5 10
miserable activity
6 Mathematical problem as a gradual activity 4 3 2 9
7 Mathematical problem as an activity changing 3 1 5 9
depending on the situation
Total 53 54 54 161

When Table 11 is analyzed, it is seen that there is an increase in the number of students who
expressed an opinion under the categories of “mathematical problem as a frightening and miserable
activity” and “mathematical problem as a difficult and complex activity” from sixth grade to eighth
grade. In addition, it was determined that there was a decrease in the number of students who
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expressed an opinion under the category of “mathematical problem as an improving and amusing
activity” from sixth grade to eighth grade.

Conclusion, Discussion, and Suggestions

The following three categories come to the forefront in secondary school students' perceptions of
the concept of "mathematical problem": “Mathematical problem as an activity requiring cognitive and
affective effort”, “mathematical problem as a difficult and complex activity” and “mathematical problem
as an improving and amusing activity”. It was demonstrated that the number of students who produced
metaphor under other themes was fewer. However, these three categories have features which are
different from each other. Therefore, it can be said that students have different perceptions of the
concept of mathematical problem. The fact that the concept of "mathematical problem" involves broad
meanings is considered to be the cause of the difference in students' perceptions. Besides, four
conceptual categories containing fewer metaphors are considered to be as important as other
categories. In the study carried out by Sezgin-Memnun (2015a), secondary school students mostly
discussed the mathematical problem under the categories of difficult/complex, requiring effort/ability
and enjoyable/amusing. It can be said that these study results in question are compatible with the
results of the study we carried out.

These categories revealing the students' perceptions of the concept of the mathematical problem
are consistent with the findings obtained within the scope of problem solving in the study carried out by
Turhan (2011). In that study, it was revealed that students perceived problem solving as an enjoyable
and amusing, confusing and miserable activity requiring effort. Furthermore, the fact that Akin and
Cancan (2007) concluded in their study that some of the students (33%) addressed the difficulty of
understanding the problem and students considered mathematics as an infinite, incomprehensible and
difficult course full of problems in another study (Oflaz, 2011) supports the category of "mathematical
problem as a difficult and complex activity" which was obtained in the research process. Finally, in the
study carried out by Dursun and Peker (2003), it was concluded that the great majority of students
(87.5%) enjoyed solving mathematical problems. In this context, it is seen that similar results with the
category of "mathematical problem as an improving and amusing activity" which was formed in this
study have been achieved.

When the conceptual categories formed are analyzed, it is seen that the categories of the
mathematical problem as "frightening and miserable" and "difficult and complex" include negative
perceptions of the concept. The number of students producing metaphors which are included in the
scope of these categories constitutes approximately one-third of the total number of students. Students
have mainly positive perceptions in the category of the mathematical problem as an "Improving and
Amusing" activity. It was determined that the other four categories that were obtained included positive
and negative perceptions together. When findings obtained are evaluated in a holistic way, it is seen
that the categories including direct negative perceptions or some of the negative perceptions are more
in number. The fact that it was determined in different studies that students had difficulty in
mathematics course, feared of mathematics and exhibited negative attitudes supports this situation
(Dursun & Dede, 2004; Gir, Hangll & Kara, 2014; Stylianides & Stylianides, 2014; Senol et al., 2015;
Uredi & Uredi, 2005).

In categories containing the students' opinions, it was determined that students explained their
perceptions of mathematical problem based on the solution process. It can be said that the fact that
students had a negative attitude towards mathematics course or difficulties in the problem solving
process had an effect on their negative and solution-based reasons. Another dimension of the findings
obtained shows that female students' perceptions of the concept of "mathematical problem" are more
negative compared to male students. However, the number of female students included in the category
of "mathematical problem as an activity requiring cognitive and affective effort" is more than male
students. Based on this, it is seen that female students give particular importance to the effort made in

112



Buket TURHAN TURKKAN, Melis YESILPINAR UYAR — Cukurova Universitesi Egitim Fakiiltesi Dergisi, 45(1), 2016, 99-130

the mathematical problem and this is considered to support students' negative and solution-based
reasons.

In another finding obtained in the study, it is seen that the perceptions of the concept of
"mathematical problem" changed negatively as the grade level increased. When it is considered that the
subjects in the sixth grade become more complex and difficult to the eighth grade, it can be said that
the structure of the subject on which the problem is based has an effect on students' perceptions as
well as their attitudes to mathematics and the difficulties they have in the problem solving process. The
different research findings concerning the fact that the difficulties experienced in mathematics course,
the success in mathematics course and the beliefs and attitudes towards mathematics course affect
both problem solving skills and other dimensions within the scope of the course support these opinions
expressed (Ozsoy, 2005; Parks, 2010; Pimta, Tayruakham & Nuangchalerm,2009; Schommer-Aikins,
Duell & Hutter, 2005; Ugurluoglu, 2008; 2009; Uysal, 2007).

Moreover, perceptions of the concept of "mathematical problem" may vary from time to time.
Therefore, it may not be sufficient to reveal perceptions of the concept of "mathematical problem" by a
single metaphor. Giiveli, ipek, Atasoy and Giiveli (2011) mention that it cannot be possible to explain the
concept of mathematics by a single metaphor as a whole and state that the use of different categories
for metaphors can contribute to the discovery of different and richer results.

Consequently, it was determined in the study that students expressed their opinions on the concept
of mathematical problem under seven categories that contained positive, negative, or both positive and
negative opinions, in this sense they considered mathematical problem as a frightening and miserable
activity, as a difficult and complex activity, as an activity requiring cognitive and affective effort, as an
improving and amusing activity, as a gradual activity, as an activity in touch with life and as an activity
with changing characteristics depending on the situation. Moreover, it was determined that collecting
data through metaphors is appropriate for determining and interpreting the students' perceptions of
the concept of "mathematical problem".

These results obtained indicate that the examples of problems that allow students to overcome the
deficiencies, improve self-confidence and experience the sense of success for the elimination of
students' negative opinions on the mathematics course and mathematical problem should be included
in the curriculum. As it is stated by Sezgin-Memnun (2015b), secondary school students should be able
to use mathematical problem solving stages effectively in order to become a good problem solver. The
problem solving stages and the knowledge of operation required in the process should be further
included in the structure of the curriculum for students who are insufficient in this regard and have a
negative opinion or perception to overcome the difficulties. Besides, it is thought that mathematics
teachers should evaluate the activities which are included in the curriculum in terms of students'
preliminary information, interests and needs, choose activities to eliminate negative perceptions and
improve mathematical problem solving with additional activities.

In another dimension, a similar study can be carried out by being supported with interview methods
for examining students' perceptions of the mathematical problem more deeply. In addition to this, a
comparative study can be carried out by examining primary school students' metaphors for the concept
of "mathematical problem". This study was carried out in two secondary schools. The sampling can be
expanded to include different levels of education and types of schools to achieve more generalizable
results.
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Tiirkge Siirimui

Girisg

Uygulanmakta olan ortaokul matematik dersi 6gretim programlarinda matematigin; bilgiyi islemeyi,
tretmeyi, tahminlerde bulunmayi ve bu dili kullanarak problem ¢dzmeyi icerdigi belirtilmekte ve alana
6zgli temel becerilerden biri olan problem ¢6zmenin 6grenci rolleri arasinda 6nemle vurgulandigi
gorulmektedir (MEB, 2013). Problem ¢6zmenin sadece matematik 6grenmenin bir amaci olmadigl ayni
zamanda temel araci oldugu belirtilirken (NCTM, 2000), matematigin kendisinin ise bir problem ¢ézme
etkinligi olarak nitelendirilmesi s6z konusudur (Olkun, 2008). Matematik 6gretiminde problem ¢ézme ile
birlikte ele alinan diger bir kavram da matematik problemidir. Matematik egitimine yonelik alan yazinda
matematik problemini agiklayan gesitli tanimlar bulunmaktadir. Bu dogrultuda, matematik probleminin
¢6zim yolu o6nceden bilinen alistirma veya soru olarak algilanmamasi gerektigi belirtilmekte, bir
matematiksel durumun problem olabilmesi icin bu siirecte ¢6ziime ulasma yolunun agik olmamasi ve
6grencinin var olan bilgileriyle akil yiritme becerilerini kullanmasi gerektigi ifade edilmektedir (Pesen,
2008). Ayrica, bireyde ¢ozme arzusu uyandiran ve ¢6zUm yolu bilinmeyen fakat bireyin bilgi ve
deneyimlerini kullanarak ¢ozebilecegi durumlar olarak tanimlanmaktadir (Olkun & Toluk, 2003).

Matematik programlarinin yapi tasi olan problem ¢6zme siirecinde 6grencilerin énemli bir gaba
gerektiren karmasik problemleri ¢dzmede firsatlara ihtiyag duydugu belirtilmektedir. Bu nedenle
ogrencilerin problem ¢ézme siireci Gzerinde diisiinmeleri, farkli stratejileri kullanmalari ve bu stratejileri
farkh problemlere uyarlamalari igin cesaretlendirilmeleri gerektigi vurgulanirken, problem ¢6zme
sirecinde 6grencilerin farkh diisinme vyollarina ulastiklari, kararli olma ve merak etme aliskanlig
kazandiklari ve gercek yasamda karsilastiklari belirsizlik durumlarinda kendilerine giiven duyduklari ifade
edilmektedir (NCTM, 2000).

Dede ve Yaman’a (2006) gore problem ¢ozme becerisini kazanan 6grenciler, derslerinde basaril
olmanin yani sira gelecek yasantilarinda karsilasacaklari problemlerin ¢6zimiinde de yararlar elde
edecekler ve yasamda basarili olmalari s6z konusu olacaktir. Probleme dayali gérevlerin ve etkinliklerin
matematik programlarinin olusturulmasinda bir arag¢ oldugu ve 6grenmenin problem ¢dzme siirecinin bir
sonucu oldugu ifade edilmektedir (Van de Walle, Karp & Bay-Williams, 2012). Bu nedenle matematik
dersinde ¢ozillen problemlerin 6gretim silirecinin 6nemli bir boyutunu olusturdugu ve bu sirecin
ogrencilere olumlu katkilar sagladigi goriilmektedir.

ilgili alanyazin, Tiirkiye’de gergeklestirilen arastirmalar agisindan incelendiginde, ortaokul
ogrencilerinin problem ¢6zme becerilerinin disik dizeyde oldugunu gosteren (Isik & Kar, 2011),
matematik basarisi ile problem ¢6zme becerisi arasinda pozitif yonde iliskinin oldugunu ortaya koyan
(Ozsoy, 2005), kavramsal ve islemsel bilgi gerektiren matematik problemlerinde zorluk yasandigini
gosteren (Gur & Hangil, 2015; Soylu & Soylu, 2006) calismalara rastlanmistir. Diger bir boyutta ise
matematige yonelik problem ¢dzme becerileri ile tutumlar arasinda pozitif yonde bir iliski oldugunu
(Uysal, 2007) ve probleme dayali 6grenme yaklasimi ile gerceklesen matematik dersinin problem ¢ézme
becerisini ve akademik basariyi gelistirdigini gdsteren arastirmalar oldugu gériilmustiir (Ozgen & Pesen,
2010; Uyar & Bal, 2015).

Ogrencilerin problem ¢ézmeleri ise &ncelikle matematik problemine yénelik inanglarina baghdir ve
bu inanglari ortaya ¢ikarmanin bir yolu da metaforlardir (Sezgin-Memnun, 2015a). Ulkemizde matematik
ve matematik egitimine yonelik cesitli metafor ¢alismalari bulunmaktadir. Matematik kavramina yonelik
metaforlar kapsaminda, Giiler, Akgiin, Ocal ve Doruk (2012) tarafindan gerceklestirilen calismada
matematik 6gretmen adaylarinin matematik kavramina yonelik sahip olduklari metaforlar incelenmis ve
gereksinim, yol gosterici, sonsuzluk, bakis agisi, hayatin kendisi olmak lizere bes kategoriye yonelik
metaforlar Urettikleri belirlenmistir. Yine, Bahadir ve Ozdemir (2012) tarafindan ortaokul diizeyinde
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gerceklestirilen bir ¢calismada, yedinci sinif 6grencilerinin matematik kavramina yénelik sahip olduklar
metaforlar incelenmis ve oyun olarak matematik, hesap araci olarak matematik, korku 6gesi olarak
matematik, tatli olarak matematik, unutulan bir 6ge olarak matematik olmak {izere bes kategoride yer
alan metaforlar rettikleri gérilmistir. Guner (2013b) de 6gretmen adaylarinin matematik hakkinda
olusturduklari metaforlari incelemis ve matematik zevkli bir ugrastir, matematik hayatin kendisidir,
matematik hayati zorlastirir, matematik hayati kolaylastirir olmak lizere dort kategori altinda metaforlar
urettikleri belirlenmistir. Giiveli, ipek, Atasoy ve Giiveli (2011) tarafindan gergeklestirilen calismada ise,
sinif 6gretmeni adaylarinin matematik kavramina yonelik metaforik algilari incelenmis ve sinif 6gretmeni
adaylarinin matematigi 6zellikle heyecan verici bir ders olarak matematik ve zor ve sikici bir ders olarak
matematik, birgcok konudan olusan matematik algilarina yonelik metaforlarin 6ne giktigi belirtilmistir.

Matematik kavramindan farkli olarak, ortadgretim diizeyinde matematik Ogrenmeye yonelik
metaforlari arastiran Giner (2013a), on ikinci sinif 6grencilerinin matematik 6grenmeyi, bilinmeyeni
kesfetmek, yeni bir beceri kazanmak, bilmece ¢dzmek, bir oyunun kurallarini 6grenerek oynamak, bir
ara¢ kullanmak, matematik 6grenmenin zorlugu, matematik 6grenmekten keyif almak, matematik
6grenmenin eziyet olmasi olmak tzere sekiz farkh kategoride degerlendirdiklerini belirlemistir.

Matematik 6gretmeni kavramina yonelik bir metafor galismasi gergeklestiren Sengiil, Katranci ve Gerez
Cantimer (2014), ortadgretim 6grencilerinin matematik 6gretmeni kavraminin, matematik 6gretmeninin
eglenceli yonu, bilgili yoni, 6gretici roll, rehber roliine yonelik metaforlar Grettikleri belirlenmistir.
Sahin (2013) ise, Ogretmen adaylarinin matematik 6gretmeni, matematik ve matematik dersi
kavramlarina yonelik sahip olduklari metaforlari incelemis ve matematik 6gretmenini en cok bilgili ve
otoriter; matematigi zeka, zevkli, gerekli, yetenek, zor, basari olarak algiladiklari sonucuna ulasmistir.
Sezgin-Memnun (2015a) tarafindan gergeklestirilen calisma da ise, ortaokul 6grencilerinin matematik
problemine yonelik metaforlari incelenmis ve zor/karmasik, emek/beceri gerektirme, zevkli/eglenceli,
anlama/strateji kullanimi, fayda/bilgi kazanimina katki, korkutucu/sikici, 6nemli/degerli, kolaylik olmak
lizere sekiz kategori altinda toplandigi belirlenmistir.

Gergeklestirilen bu ¢alismalar incelendiginde, matematik ve matematik egitimi kapsaminda ele alinan
metaforlarin daha c¢ok 6gretmen adaylar Gzerinde gercgeklestirildigi ve matematik kavramina yonelik
yapildigi gorilmektedir. Matematik problemlerinin 6grenciler tarafindan nasil algilandigina odaklanan
arastirmalarin ise olduk¢a sinirh sayida oldugu dikkati ¢ekmektedir (Sezgin-Memnun, 2015a).Bu
kapsamdan hareketle gerceklestirilen arastirmanin amaci, ortaokul 6grencilerinin ‘matematik problemi’
kavramina yonelik metaforlarinin belirlenmesidir. Bu genel amag¢ dogrultusunda asagida belirtilen
arastirma sorularina yanit aranmistir:

1. Ortaokul o&grencileri “matematik problemi” kavramina yonelik olarak hangi metaforlari
Gretmislerdir?

2. “Matematik problemi” kavramina yonelik olarak 6grenciler tarafindan (retilen metaforlar
matematik probleminin daha ¢ok hangi 6zelligi Gizerinde yogunlasmaktadir?

3. Kiz ve erkek 6grencilerin “Matematik problemi” kavramina yonelik metaforlari, kavramin hangi
ozelligi Gzerinde daha fazla yogunlagsmaktadir?

4. Farkli sinif diizeylerinde 6grenim goren 6grencilerin “Matematik problemi” kavramina yonelik
metaforlari, kavramin hangi 6zelligi (izerinde daha fazla yogunlagsmaktadir?

Bu arastirmada ortaokul 6grencilerinin, matematik problemine yonelik algilarinin metaforlar
araciligiyla incelenmesi ile matematige yonelik ¢aba, ilgi, tutum ve inanglarin gelisimini saglayan
etmenlerin belirlenmesine ve bu sayede 6gretim programlarinin yapisinda alana 6zgi temel beceriler
arasinda olan problem ¢ézme becerilerinin gelisimine olumlu katkilar saglanacagi distinlilmektedir.
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Yontem
Arastirma Modeli

Ortaokul 6grencilerinin matematik problemi kavramina yonelik algilarinin metaforlar aracihgiyla
belirlenmesini amaglayan bu calisma, nitel arastirma desenlerinden biri olan olgubilim deseni ile
gerceklestirilmistir. Olgubilim deseninde, bir kisi veya bir grup insanin deneyimledigi bir olgunun
anlaminin, yapisinin ve 6zliniin agiklanmasi ve anlasilmasi amaglanmaktadir (Patton, 2002). Bu anlamda
olgunun katihmcilardan bilgi edinilerek arastirilmasina gereksinim duyulurken, merkeze alinan olgu;
anahtar bir kavram, fikir ya da stirecin kendisi olabilir (Creswell, 2007). Bu arastirmada da temele alinan
olgu ortaokul 6grencilerinin “matematik problemi” kavramina iligkin algilaridir. Temel alinan olgunun
aciklanmasi ve anlagilmasi igin ise icerik analizinde verilerin kavramsallastiriimasi ve olguyu
tanimlayabilecek temalarin belirlenmesi gereklidir (Yildirnm & Simsek, 2008). Buna amagla arastirmada
elde edilen verilerin analizi, icerik analizi kullanilarak ¢éziimlenmis ve yorumlanmistir. Patton (2002)
icerik analizinin, belirli biyuklikteki nitel verilerdeki esas baglamlarin ve anlamlarin ortaya cikartiimasi
amaciyla kullanildigini belirtmis, bu sirecteki islemlerin temel amacinin toplanan verileri agiklayabilecek
orintilere ve temalara ulagsmak oldugunu belirtmistir.

Katilimcilar

Arastirmanin katihmcilarini Bilecik ilindeki bir ilgede yer alan iki ilkdgretim okulunda, 2011 — 2012
egitim — 6gretim yilinda 6grenim goren altinci, yedinci ve sekizinci sinif 6grencileri olusturmaktadir.
Katimcilarin belirlenmesinde amacli 6rnekleme yontemlerinden 6l¢lt 6rnekleme yontemi kullaniimistir.
Amacgli 6rnekleme ydntemi, secilmis birey veya gruplarin deneyimlerini anlamayi derinlestirmek icin veya
kuram ya da yaklasim gelistirmek amaciyla tasarlanan bir yontem olarak tanimlanmaktadir (Devers &
Frankel, 2000). Bu yaklasima goére arastirmaci, arastirma sorusunu yanitlamak amaciyla en verimli
orneklemi segmede aktif olarak hareket etmelidir (Marshall, 1996). Bu baglamda 6grencilerin ortaokul
diizeyinde 6grenim goérmeleri arastirmacilar tarafindan 6lgiit olarak belirlenmistir. Ortaokul diizeyinde
O08renim goren Ogrencilerinin segilmesinin nedeni basit ve karmasik problem ¢dzme etkinliklerine
ortaokul dizeyinde bir arada daha fazla yer verilmesidir. Bu anlamda arastirmanin katiimcilarini
belirtilen temel olgit dogrultusunda iki farkh ortaokulun; 70’i altinci sinifinda, 86’si yedinci sinifinda ve
86’sl1 sekizinci sinifinda 6grenim goren toplam 242 ortaokul 6grencisi olusturmustur.

Verilerin Toplanmasi

Arastirmada veriler metaforlar araciligiyla toplanmistir. Metaforlar, duygusal zekanin bir strimi
olarak ele alinmakta (Modell, 2009) ve metaforlarin bireylerin kisisel tecriibelerini anlamlandirmaya
katkida bulundugu belirtiimektedir (Miller, 1987, Akt., Saban, 2004). Nitel arastirmada ise metaforlar bir
olgunun tek ve yaratici bir bakis agisiyla ele alinmasina firsat vermektedir. Bu anlamda metaforlar,
verinin yapisini saglamak; yeni bir isikla daha yakin inceleme gerektiren bir stireci anlamak; kendine 6zgi
durumlari tanimlamak ve duyguyu uyandirmak amaciyla kullanilimaktadir (Carpenter, 2008). Belirtilen
noktalarin 1siginda metaforlarin duygular, algilari ve deneyimleri yansittigi goérilmektedir. Bu
arastirmada ise Uretilen metaforlar matematik problemine iliskin algilari ortaya koyan bir arag olarak ele
alinmistir.

Arastirmaya katilan ortaokul 6grencilerinden ‘matematik problemi’ kavramina yonelik metaforlarini
belirlemek amaciyla her 6grenciden “Bana gére matematik problemi ... gibidir; ¢iinki...” climlesini
tamamlamalari istenmistir. Ogrencilerden bu ciimleyi tamamlamalari ve diisiincelerini yazmalari yoluyla
veri toplanmistir. Verilerin toplanmasindan dnce 6grencilere metaforun nasil tanimlandigi ve islevinin ne
oldugu konusunda diizeylerine uygun bilgi verilmistir.
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Veri Analizi

Ogrencilerin olusturduklari metaforlarin analiz edilmesi ve yorumlanmasi siireci Saban (2008)'in
gerceklestirmis oldugu siirece uygun olarak diizenlenmistir. Bu silireg; adlandirma, eleme ve aritma,
derleme ve kategori gelistirme, gegerlik ve giivenirligi saglama ve nicel veri analizi igin verileri SPSS paket
programina aktarma olmak lzere bes asamadan olusmaktadir.

Verilerin analizi slrecinin ilk asamasi olan adlandirmada; her bir katihmcinin Urettigi metaforlar
alfabetik olarak siralanmis ve 6grenciler tarafindan yazilan metaforlarin belirgin bir sekilde ifade edildigi
gorilmistir. Bu dogrultuda her bir katihmcinin ham veri metinleri numaralandirilarak eleme ve aritma
asamasina gecilmistir. ikinci asamada ise 6grencilerin metaforlarina iliskin gerekgeleri gézden gegirilmis
ve bazi katihmcilarin belirttigi metafora iliskin higbir gerekge sunmadigi, bazilarinin sundugu metafora
donuk gerekgesini “matematik problemi” yerine “matematik” kavramina doniik agikladigi, bazilarinin ise
birden fazla kategoriye ait Ozellikleri iceren metaforlar Grettigi belirlenmis ve bu nedenlerle 81
6grencinin verileri elenmistir.

Ugiincli asamaya gecildiginde ise eleme isleminin ardindan elde edilen 161 adet gecerli metafor
tekrar alfabetik siraya dizilmis ve 6grencilerden elde edilen her bir metafor, lretilen bu metaforun
gerekgeleri ile iliskilendirerek analiz edilmistir. Analiz edilen metaforlar matematik problemi kavramina
iliskin ortak 6zellikleri bakimindan incelenmis ve bu inceleme sonucunda uretilen metaforlari agiklayan 7
kavramsal kategoriye ulasiimistir.

Sonraki asama olan gegerlik ve givenilirligin saglanmasinda ise Onerilen stratejilerden ilki
dogrultusunda (LeCompte & Goetz, 1982, Akt., Yildirim & Simsek, 2008) arastirma bulgulari herhangi bir
yoruma yer verilmeden sunulmus, olusturulan kategoriler agiklanirken dogrudan alintilarla desteklenmis
ve bu alintilarin elde edildigi ham veri metinlerinin numaralarina katilimcinin cinsiyetine ve sinif
diizeylerine yer verilmistir. Bununla birlikte arastirma raporunda katilimcilarin belirlenmesi, veri toplama
aracglarinin  gelistirilmesi, verilerin analizi gibi siureglere doénuk ayrintili bilgilere yer verilmistir.
Arastirmanin guvenilirligini arttirmak adina dnerilen stratejilerden bir digeri olan kodlayici glivenilirligini
(Miles & Huberman, 1994) saglamak amaciyla elde edilen veriler igerisinde yer alan ve iretilen
metaforlarin gerekgesini aciklayan 30 ham veri metni her iki arastirmaci tarafindan analiz edilmistir. Bu
calismanin sonucunda arastirmacilarin rettigi kodlar incelenmis, “goris ayriligi” ve “goris birligi” olan
kodlar isaretlenmistir. Bu ¢alismanin ardindan arastirmanin kodlayici givenilirliginin hesaplanmasi icin
Miles ve Huberman (1994) tarafindan 6nerilen asagidaki uyusum ylzdesi kullanilmis ve iki kodlayici
arasindaki uyusma orani .80 olarak hesaplanmistir. Analizlerin ardindan kodlayicilar arasindaki tutarhgi
incelemek amaciyla bir araya gelinerek, goris ayriliklari tartismaya agilmig ve uzlagmaya varilmistir.

Bulgular

Bu bdlimde, arastirmaya katilan ortaokul 6grencilerinin “matematik problemi” kavramina yonelik
olarak olusturduklari metaforlara iliskin bulgular arastirma sorularina paralel olarak alt basliklar halinde
sunularak agiklanmistir.

Ortaokul oOgrencileri “matematik problemi” kavramina yonelik olarak hangi metaforlari
liretmislerdir?

Tablo 1'de 6grencilerin Urettikleri metaforlar alfabetik siraya gore listelenerek, bu metaforlari temsil
eden dgrenci sayilari verilmistir. Ogrenciler “matematik problemi” kavramina yonelik olarak 114 metafor
tretmislerdir. Bu metaforlarin biiyiik cogunlugu (f:95) birer katiimci tarafindan uretilmistir. ilk dért
sirada yasam/hayat (f: 12), oyun (f: 11), labirent (f: 5), dost/arkadas (f: 4) metaforlari yer almaktadir.
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Tablo 1.
Matematik Problemi” Kavramina Yénelik Olarak Uretilen Metaforlar Ve Bu Metaforlari Ureten Ogrenci
Sayisi
M. Metafor Adi f M. Metafor Adi f M. Metafor Adi f
Kodu Kodu Kodu
1 Aci biber 1 39 Hayatimizdaki sorunlar 1 77 Rlya 1
2 Agag 3 40 Hayatin bir pargasi 1 78 Sarmasik 1
3 Agag fidani 2 41 Hayvan 1 79 Satrang 1
4 Aile 1 42 Hikaye 1 80 Serap 1
5 Arapsagl 2 43 icat edilmemis 1 81  Seving 1
6 Ari 1 44 ic ice gecmis cizgiler 1 82 Sikintili glinler 1
7 Asilmaz bir dag 1 45 ictigimiz su 1 83 Sinav 1
8 Ask 1 46 insan 3 84 Sivilce 1
9 Azrail 1 47 insaat 1 85  Siyah 1
10 Basarmak 1 48 Jupiter 1 86 Sonsuzluk 1
11 Bir tlr eglence 1 49 Kabus 1 87 Soru makinesi 1
12 Birgok anahtari 1 50 Karabasan 1 88 Stres atici bir alet 1
olan kapi
13 Bitki 3 51 Karanlik bir oda 1 89 Su 2
14 Bulmaca 2 52 Kardes 1 90 Susi 1
15 Canavar 1 53 Karigik bir sag 1 91 Selale 1
16 Cansiz hayvan 1 54 Karmasik bir yol 1 92 Seytan 1
17 Cansiz varlik 1 55 Kaya 1 93 Tas 1
18 Cehennem 1 56 Kis glinleri 1 94 Tehlikeli bir bolge 1
19 Calismak 1 57 Korku filmi 1 95 Tirmanmak 1
20 Cicek 2 58 Képek 1 96 Trafik kazasi 1
21 Cok zor biroyun 2 59 Labirent 5 97 Tursu 1
22 Colde bir vaha 1 60 Lastik 1 98 Tinel 1
23 Dag 1 61 Macera 1 99 Ucu  gbriinmeyen 1
bir yol
24 Daginik bir 1 62 Merdiven 1 100  Uzay 3
odada aranan
kalem
25 Dalga 1 63 Meyvesi dokiilen agag 1 101 Uzayda bir nokta 1
26 Dikenli bir gl 1 64 Misir 6rgusu 1 102 Uzun bir yol 1
27 Dost/arkadas 4 65 Muzik 1 103  Yapboz 2
28 DUgim 1 66 Nehir 1 104  Yasam kaynagi 1
29 Dugimlenmisip 1 67 Okyanus 1 105  Yasam / Hayat 12
30 Diinya 3 68 Oyun 11 106  Yeni bir arkadas 1
31 Diisman 2 69 Ogretmen 1 107  VYilan 1
32 Eglence merkezi 2 70 Oriinti 1 108 Yol 1
33 Evren 1 71 Parmak izi 1 109  Yiksek bir bina 1
34 Fener 1 72 Pasta 1 110 Zaman makinesi 1
35 Futbol magi 1 73 Rahatlamak 1 111 Zaman tlneli 1
36 Genel bir sorun 1 74 Rakip 1 112 Zeka kipl 1
37 Gokylzi 1 75 Renk karmasgasi 1 113 Zeka oyunu 1
38 Hayalet 1 76 Resim 1 114  Zor bir ingaata 1
baslayip ¢ikmak
Toplam 161

“Matematik problemi” kavramina yonelik olarak ogrencilerin Urettikleri metaforlarin toplandigi

kategoriler kapsaminda, arastirmada ortaya ¢ikan metaforlar alti kategoride toplanmistir ve tablolar

halinde sunularak yorumlanmistir.
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Kategori 1: Bilissel ve duyussal caba gerektiren bir etkinlik olarak matematik problemi

Tablo 2, “biligsel ve duyussal gaba gerektiren bir etkinlik olarak matematik problemi” kategorisine
yonelik Uretilen metaforlari ve bu metaforlari lreten 6grenci sayisini gostermektedir. Tablo 4
incelendiginde, bu kategoride 40 metafor yer aldigi ve bu metaforlari 49 6grencinin lretmis oldugu
gorulmektedir. Bu kategoride yer alan metaforlar arasinda en ¢ok tekrar eden metaforlarin oyun (f: 4) ve
uzay (f: 3)oldugu goérilmektedir. Bu kategoride yer alan agag, agag fidani, gicek, ¢cok zor bir oyun
metaforlari ikiser, diger metaforlar ise birer 6grenci tarafindan tretilmistir.

Tablo 2.
Bilissel ve Duyussal Caba Gerektiren Bir Etkinlik Olarak Matematik Problemi” Kategorisini Olusturan
Metaforlar ve Bu Metaforlari Ureten Odrenci Sayisi

Metafor f Metafor f Metafor f

Oyun 4 Daginik bir odada aranan 1 Pasta 1
kalem

Uzay 3 DGgum 1 Rakip 1
Agag 2 Dinya 1 Resim 1
Agag fidani 2 Disman 1 Riya 1
Cicek 2 icat edilmemis 1  Sinav 1
Cok zor bir oyun 2 insan 1  Soru makinesi 1
Ari 1 Karanlik bir oda 1  Tehlikeli bir bolge 1
Basarmak 1 Kaya 1 Tinel 1
Birgok anahtari olan kapi 1 Korku filmi 1 Yapboz 1
Bitki 1 Lastik 1  Yeni bir arkadas 1
Canavar 1 Misir 6rgusi 1  Zeka kipu 1
Cansiz hayvan 1 Nehir 1  Zekaoyunu 1
Calismak 1 Oriintl 1  Zor bir ingaata baglayip ¢ikmak 1
Dag 1

Toplam 49

Asagida, “bilissel ve duyussal ¢aba gerektiren bir etkinlik olarak matematik problemi” kategorisinde
yer alan metaforlara yonelik olarak 6grencilerin verdikleri yanitlarin érneklerine yer verilmistir.

“Bana gére matematik problemi daginik bir odada aranan kalem gibidir. Ciinkii bulmasi zordur. Ama
alistikca kolaylasir. icinde karisik olan esyalari yerine yerlestirdikce kalemi bulmak kolaylasacaktir. Bu
matematik problemlerinde de bdyledir. Verilmis olan verileri kendi aralarinda diizenledikge islemin
yapilmasi kolaylasir. Daginik odadaki biitiin esyalar toplaninca kalemin nerede oldugu kolayca
goriiliir. Bu matematik probleminde de béyledir. Karisik olan veriler kendi aralarinda toplandik¢a
islemin sonucu ortaya ¢ikacaktir. Matematik bir karmasikliktir. Verileri kendi aralarinda diizenledikge
islem kolaylasir ve karmasik ortadan kalkar.” (0118, K, 7)

“Bana gére matematik problemi dag gibidir. Ciinkii daga belli zorluklardan sonra ¢ikilir. Matematik
6yle bir seydir. Yani matematige belli bir emek sarf ettikten sonra problemlerin sonucuna
ulasiir.”(6134, K, 8)

Kategori 2: Zor ve karmasik bir etkinlik olarak matematik problemi

Tablo 3, “zor ve karmasik bir etkinlik olarak matematik problemi” kategorisine yonelik (retilen
metaforlari ve bu metaforlar lreten 6grenci sayisini gostermektedir. Tablo 3 incelendiginde, bu
kategoride 32 metafor yer aldigi ve bu metaforlari 39 6grencinin Uretmis oldugu gorilmektedir. Bu
kategoride yer alan metaforlar arasinda en ¢ok tekrar eden metaforlarin labirent (f:5), yasam/hayat (f:3)
ve arapsagcl (f:2) oldugu gorilmektedir. Diger metaforlar ise sadece birer 6grenci tarafindan Gretilmistir.
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Tablo 3.
Zor ve Karmasik Bir Etkinlik Olarak Matematik Problemi” Kategorisini Olusturan Metaforlar ve Bu
Metaforlari Ureten Odrenci Sayisi

Metafor f Metafor f Metafor f
Labirent 5  Dikenli bir gul 1 Renk karmasasi 1
Yasam / Hayat 3 Evren 1 Susi 1
Arapsagl 2 lgice gegmis cizgiler 1 Selale 1
Aci biber 1 insan 1 Tas 1
Asilmaz bir dag 1 Jupiter 1 Tirmanmak 1
Ask 1 Kardes 1  Ucu goriinmeyen bir yol 1
Bitki 1 Karisik bir sag 1 Uzayda bir nokta 1
Cehennem 1  Karmagsik bir yol 1 Uzun bir yol 1
Colde bir vaha 1  Okyanus 1 VYilan 1
Dalga 1 Parmakizi 1 Zaman tlneli 1

Toplam 39

Asagida, “zor ve karmasik bir etkinlik olarak matematik problemi” kategorisinde yer alan metaforlara
yonelik olarak 6grencilerin verdikleri yanitlarin drneklerine yer verilmistir.

“Bana gére matematik problemi parmak izi gibidir. Ciinkii parmak izi de matematik problemi gibi
karmasgiktir ve ¢éziimii cok kanisiktir.” (07, E, 6)

“Bana gére matematik problemi karisik bir sa¢ gibidir. Ciinkii bazi problemler ¢ok karisik oldugu igin
oyle diisiintiyorum.” (042, E, 7)

“Bana gére matematik problemi labirent gibidir. Ciinkii matematik problemi labirent gibi karisiktir.
icine girince ¢tkmak zor olur.” (060, E, 8)

“Bana gére matematik problemi tas gibidir. Ciinkii nasil tas! yerinden oynatmak zorsa bir matematik
problemini ¢6zmek de o kadar zordur.” (0139, K, 8)

Kategori 3: Gelistiren ve eglendiren bir etkinlik olarak matematik problemi

Tablo 4, “gelistiren ve eglendiren bir etkinlik olarak matematik problemi” kategorisine yonelik
Uretilen metaforlari ve bu metaforlari Greten 6grenci sayisini géstermektedir. Tablo 4 incelendiginde, bu
kategoride 23 metafor yer aldigi ve bu metaforlari 31 68rencinin Uretmis oldugu goérilmektedir. Bu
kategoride yer alan metaforlar arasinda en ¢ok tekrar eden metaforlar, oyun (f: 5), dost/arkadas (f: 3), su
(f: 2) ve eglence merkezi (f: 2) metaforlaridir. Bu kategoride yer alan diger metaforlar ise birer 6grenci
tarafindan Uretilmigtir.

Tablo 4.
Gelistiren ve Eglendiren Bir Etkinlik Olarak Matematik Problemi” Kategorisini Olusturan Metaforlar ve Bu
Metaforlari Ureten Ogrenci Sayisi

Metafor f Metafor f Metafor f
Oyun 5 Fener 1 Rahatlamak 1
Dost/Arkadas 3 Gokyuzl 1 Serap 1
Su 2 Hayvan 1 Seving 1
Eglence merkezi 2 Merdiven 1  Stres atici bir alet 1
Agag 1  Meyvesi dokilen agag 1 Tursu 1
Aile 1 Mizik 1 Yol 1
Bir tiir eglence 1 Ogretmen 1  Zaman makinesi 1
Bitki 1 Pasta 1

Toplam 31
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Asagida, “gelistiren ve eglendiren bir etkinlik olarak matematik problemi” kategorisinde yer alan
metaforlara yonelik olarak 6grencilerin verdikleri yanitlarin érneklerine yer verilmistir.

“Bana gbére matematik problemi meyvesi dékiilen agag gibidir. Ciinkii her kim problem kurmayi ve
¢6zmeyi dgrendikge kisinin meyvesi agactan dékiliiyor bu da o kisinin problem ¢é6zme konusunda
olgunlastigini belirtir.” (026, K, 7)

“Bana gbre matematik problemi stres atici bir alet gibidir. Clinkii eger canim sikkinsa sayilarla
ugrasarak stresimi atabiliyorum. Problem ¢6zmek problemle ugrasmak beni rahatlatiyor. Problemle
ugrasirken kafamda bulunan her seyi unutuyorum. Eger soruyu dogru ¢6zdiiysem ¢odgu kisinin
basaramadigi, anlamadigi bir dersi yapabildigim igcin mutlu oluyorum. Bu da beni motive ediyor.”
(063, K, 8)

“Bana gére matematik problemi eglence merkezi gibidir. Clinkii matematigin sorularinin icine dalip
gitmek eglenceli oluyor. Bu yiizden matematik problemlerini e§lence merkezine benzetiyorum.” (078,
K, 6)

“Bana gbre matematik problemi oyun gibidir. Ciinkii hem eglenilir, 6§renilir hem de egiticidir.” (0125,
E 7)

Kategori 4: Yasamla i¢ ice bir etkinlik olarak matematik problemi

Tablo 5, “yasamla i¢ ice bir etkinlik olarak matematik problemi” kategorisine yonelik Uretilen
metaforlari ve bu metaforlari Greten Ogrenci sayisini gostermektedir. Tablo 5 incelendiginde, bu
kategoride 8 metafor yer aldigi ve bu metaforlari 13 6grencinin Uretmis oldugu gorilmektedir. Bu
kategoride yer alan metaforlar arasinda en ¢ok tekrar eden metafor, yasam/hayat (f: 7) metaforudur. Bu
kategoride yer alan diger metaforlar ise birer 6grenci tarafindan tretilmistir.

Tablo 5.
Yasamla I¢ ice Bir Etkinlik Olarak Matematik Problemi Kategorisini Olusturan Metaforlar ve Bu
Metaforlari Ureten Ogrenci Sayisi

Metafor f Metafor f
Yasam/Hayat 7  Hayatimizdaki sorunlar 1
Cansiz varlik 1  Hayatin bir pargasi 1
Diinya 1 lctigimiz su 1
Genel bir sorun 1  Yasam kaynagi 1

Toplam 14

Asagida, “yasamla ic ice bir etkinlik olarak matematik problemi” kategorisinde yer alan metaforlara
yonelik olarak 6grencilerin verdikleri yanitlarin érneklerine yer verilmistir.

“Bana goére matematik problemi hayatin bir pargasi gibidir. Ciinkii hayatimizin bircok yerinde
kullaniyoruz. Matematik problemleri bircok yerde karsimiza ¢ikiyor. Ornedin; alisveriste, boy élcerken,
matematik dersi disinda fen derslerinde de matematik problemleri karsimiza ¢ikiyor...” (072, K, 8)

“Bana gére matematik problemi yasam gibidir. Clinkii biz insanlar her vakit bir matematik problemi
ile karsilasiriz. Ornedin bir alisveris marketine gittidinizi diisiiniiniiz. Aldiginiz iiriinlerin parasini
vermek igin gittiginizde bir matematik problemi ile karsilasirsiniz.” (088, E, 6)

Kategori 5: Korkutan ve mutsuz eden bir etkinlik olarak matematik problemi

Tablo 6, “korkutan ve mutsuz eden bir etkinlik olarak matematik problemi” kategorisine yonelik
Uretilen metaforlari ve bu metaforlari treten 6grenci sayisini gostermektedir. Bu kategoride 10 metafor
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yer almaktadir ve her bir metaforu sadece bir 6grenci Gretmistir. Bu kategoride daha ¢ok korku veren
imgeler yer almaktadir.

Tablo 6.
Korkutan ve Mutsuz Eden Bir Etkinlik Olarak Matematik Problemi” Kategorisini Olusturan Metaforlar ve
Bu Metaforlari Ureten Odrenci Sayisi

Metafor f Metafor f

Azrail 1 Kis Glinleri 1
Disman 1 Kopek 1
Hayalet 1 Sikintili Glinler 1
Kabus 1 Siyah 1
Karabasan 1 Seytan 1
Toplam 10

Asagida, “korkutan ve mutsuz eden bir etkinlik olarak matematik problemi” kategorisinde yer alan
metaforlara yonelik olarak 6grencilerin verdikleri yanitlarin érneklerine yer verilmistir.

“Bana gére matematik problemi karabasan gibidir. Ciinkii matematik problemi ¢ézerken karabasan
gibi iistiime ¢okiiyor o yiizden matematigi sevmiyorum.”(01, E, 7)

“Bana gdre matematik problemi seytan gibidir. Clinkii matematik sorularini cevaplamayinca bizi
seytan gibi ¢arpar ve ne oldugunu anlayamayiz. Sonunda iiziiliiriiz.” (043, E, 7)

“Bana gére matematik problemi hayalet gibidir. Clinkii bir hayalet gérdiigiimiizde nasil korkarsak bir
matematik sorusu gérdiigiimiizde de dyle korkariz ve kacacak delik arariz. Ne yazik ki o bizi her
zaman bulur biz kacsak da.” (0132, K, 8)

Kategori 6: Asamali bir etkinlik olarak matematik problemi

Tablo 7, “asamali bir etkinlik olarak matematik problemi” kategorisine yonelik tretilen metaforlari ve
bu metaforlar Ureten 6grenci sayisini géstermektedir. Tablo 5 incelendiginde, bu kategoride 8 metafor
yer aldigi ve bu metaforlari 9 6grencinin lretmis oldugu gorilmektedir. Bu kategoride yer alan
metaforlar arasinda en ¢ok tekrar eden metafor, bulmaca (f: 2) metaforudur. Bu kategoride yer alan
diger metaforlar ise birer 6grenci tarafindan tretilmistir.

Tablo 7.
Asamali Bir Etkinlik Olarak Matematik Problemi” Kategorisini Olusturan Metaforlar ve Bu Metaforlari
Ureten Ogrenci Sayisi

Metafor f Metafor f
Bulmaca 2 Oyun 1
Diagumlenmis ip 1 Sarmasik 1
Futbol magi 1 Satrang 1
insaat 1 Yiiksek bir bina 1

Toplam 9

Asagida, “asamal bir etkinlik olarak matematik problemi” kategorisinde yer alan metaforlara yonelik
olarak 6grencilerin verdikleri yanitlarin 6rneklerine yer verilmistir.

“Bana gdére matematik problemi bulmaca gibidir. Cilinkii bir bulmacada kelimeler birbirine bagh
olarak ilerler. Matematik probleminde de bu béyledir. Problem ¢6zmenin asamalari gibidir.
Problemde ilk énce 1. islemi yapariz onun cevabiyla da sonraki islemleri yapmaya ¢alisiriz. Bulmacada
da énce birinci sorunun cevabini yazar ardindan o kelime sayesinde sonraki kelimeyi buluruz.” (050,
E, 8)
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“Bana gére matematik problemi futbol magi gibidir. Ciinkii bir matematik problemi ¢6zimii
asama gergeklesir. Futbol magi da dyle asama asama gergeklesir her asama basarili gerceklesirse
hedefe ulasmak kolaydir.” (052, E, 8)

“Bana gére matematik problemi satrang¢ gibidir. Clinkii her ikisinde de bir énceki basamadi
¢6zmeden ilerleyemezsin. Matematik problemini ¢ézmek igcin adim adim, basamak basamak
gitmek gerekir. Bir basamagi ¢6zmeden digerine gecemezsin. Satrang da aynidir. Onda da adim
adim hamleleri degerlendirmek gerekir. ikisinde de bilinmeyenler vardir. ikisinde de birden farkh
¢6ziim yolu olabilir.” (084, K, 6)

“Bana gére matematik problemi insaat gibidir. Ciinkii asama asama yaparak insaat oluyor.
Problemi de asama asama yaparak sonucu buluyoruz.” (094, K, 6)

Kategori 7: Duruma gére degdisen bir etkinlik olarak matematik problemi

Tablo 8, “duruma gore degisen bir etkinlik olarak matematik problemi” kategorisine yonelik Gretilen
metaforlari ve bu metaforlari lreten 6grenci sayisini gostermektedir. Tablo 8 incelendiginde, bu
kategoride 7 metafor yer aldigi ve bu metaforlari 9 6grencinin Uretmis oldugu gortlmektedir. Bu
kategoride yer alan metaforlar arasinda en ¢ok tekrar eden metafor, yasam/hayat (f: 2) metaforudur. Bu
kategoride yer alan diger metaforlar ise birer 6grenci tarafindan tretilmistir.

Tablo 8.
Duruma Gére Degisen Bir Etkinlik Olarak Matematik Problemi Kategorisini Olusturan Metaforlar ve Bu
Metaforlari Ureten Ogrenci Sayisi

Metafor f Metafor f
Yasam/Hayat 2 insan 1
Dost/Arkadas 1 Macera 1
Dinya 1 Oyun 1
Hikaye 1 Sivilce 1

Toplam 9

Asagida, “duruma gore degisen bir etkinlik olarak matematik problemi” kategorisinde yer alan
metaforlara yonelik olarak 6grencilerin verdikleri yanitlarin érneklerine yer verilmistir.

“Bana gére matematik problemi hikaye gibidir. Ciinkii matematik sorusunu her ¢6zmeye
basladigimizda ¢ok zor gelir ayni bir hikayeyi okumaya basladigimizda bazi kisilerin okumaktan biktigi
gibi. Ama sevenler icin matematik islemi cok zevklidir.” (016, K,6)

“Bana gére matematik problemi oyun gibidir. Ciinkii kimi zaman o oyundan zevk aliriz ve oynadik¢a
oynamak isteriz kimi zaman da o oyunu hi¢ oynamak istemeyiz ve sikilip birakiriz. Bence bir
matematik problemi de béyledir. Kimi zaman ¢ok kolay ve eglenceli gelir ¢6zdiikgce ¢bzesi gelir kimi
zaman da sikici gelir ve hic devam etmek istemeyiz. Ben bu yiizden oyuna benzettim.” (065, K, 8)

“Bana gére matematik problemi “insan” gibidir. Ciinkii insan yeri geldiginde ¢éziiliir. Yeri geldiginde
ise ¢éziilemez. Ben de bu yiizden matematik problemini “insan”a benzetiyorum...” (071, K, 8)

“Matematik problemi” kavramina yonelik olarak 6grenciler tarafindan iiretilen metaforlar hangi
kategoriler altinda toplanmaktadir?

Tablo 9, “matematik problemi” kavramina yonelik olarak o6grencilerin Urettikleri metaforlarin
kategorilere gore dagilimini géstermektedir.

Tablo 9 incelendiginde, arastirmaya katilan 6grencilerden 49’ u matematik problemini “bilissel ve
duyussal ¢aba gerektiren bir etkinlik”, 39’u “zor ve karmasik bir etkinlik”, 31’i “gelistiren ve eglendiren
bir etkinlik” ve 14’0 de “yasamla i¢ ige bir etkinlik” olarak algilamaktadirlar. Ogrencilerden 10’u
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matematik problemini “korkutan ve mutsuz eden bir etkinlik”, 9’u “asamali bir etkinlik” ve 9'u ise
“duruma gore degisen bir etkinlik” olarak algilamaktadirlar.

Tablo 9.
Matematik Problemi Kavramina Yénelik Olarak Uretilen Metaforlarin Kategorilere Gére Dadilimi ve Bu
Kategorilerde Yer Alan Ogrenci Sayisi

Kategori Kategori Adi Metafor Sayisi Ogrenci Sayisi
Numarasi

1 Bilissel ve duyussal ¢aba gerektiren bir etkinlik 40 49

2 Zor ve karmasik bir etkinlik 32 39

3 Gelistiren ve eglendiren bir etkinlik 23 31

4 Yasamla i¢ ice bir etkinlik 8 14

5 Korkutan ve mutsuz eden bir etkinlik 10 10

6 Asamali bir etkinlik 8 9

7 Duruma gore degisen bir etkinlik 8 9

Toplam 129 161

Kiz ve erkek ogrencilerin “Matematik problemi” kavramina yonelik metaforlari, hangi kategoriler
altinda toplanmaktadir?

Tablo 10’da, olusturulan kategoriler 6grencilerin cinsiyetleri yoniinden karsilastiriimaktadir.

Tablo 10.

Kategorilerin Cinsiyet Yéniinden Karsilastiriimasi

Kategori Kategori Adi Erkek Ogrenci  Kiz Ogrenci  Toplam

Numarasi Sayisi Sayisi
1 Biligsel ve duyussal ¢aba gerektiren bir etkinlik 20 29 49
2 Zor ve karmasik bir etkinlik 16 23 39
3 Gelistiren ve eglendiren bir etkinlik 19 12 31
4 Yagsamla ig ice bir etkinlik 7 7 14
5 Korkutan ve mutsuz eden bir etkinlik 6 4 10
6 Asamali bir etkinlik 3 6 9
7 Duruma goére degisen bir etkinlik 1 8 9

Toplam 72 89 161

Tablo 10’da goéruldigu gibi, “bilissel ve duyussal caba gerektiren bir etkinlik” ve “zor ve karmasik bir
etkinlik olarak matematik problemi” kategorilerinde kiz 6grencilerin sayisi erkek 6grencilerin sayisina
gore fazladir. “Gelistiren ve eglendiren bir etkinlik olarak matematik problemi” kategorisinde goris
belirten erkek 6grenciler ise sayica daha fazladir. Diger kategorilerde yer alan kiz ve erkek 6grenci
sayilarinin ise birbirine yakin oldugu gorilmektedir.

Farkh sinif diizeylerinde 6grenim goren oOgrencilerin “Matematik problemi” kavramina yonelik
metaforlari, hangi kategoriler altinda toplanmaktadir?

Tablo 11’de, olusturulan kategoriler 6grencilerin sinif diizeyleri yoninden karsilastiriimaktadir.

Tablo 11 incelendiginde, “korkutan ve mutsuz ede bir etkinlik olarak matematik problemi” ve “zor ve
karmasik bir etkinlik olarak matematik problemi” kategorileri altinda goriis belirten 6grenci sayisinda
altincl siniftan sekizinci sinifa dogru bir artis oldugu gorilmektedir. Bununla birlikte, “gelistiren ve
eglendiren bir etkinlik olarak matematik problemi” kategorisi altinda goris belirten 6grenci sayisinda,
altinci siniftan sekizinci sinifa dogru bir azalis oldugu belirlenmistir.
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Tablo 11.

Kategorilerin Sinif Diizeyi Yoniinden Karsilastiriimasi

Kategori Kategori Adi 6. Sinif 7. Sinif 8.Sinif  Toplam

Numarasi
1 Bilissel ve duyussal ¢aba gerektiren bir etkinlik 16 18 15 49
2 Zor ve karmasik bir etkinlik 8 14 17 39
3 Gelistiren ve eglendiren bir etkinlik 14 11 6 31
4 Yasamla i¢ ige bir etkinlik 6 4 4 14
5 Korkutan ve mutsuz eden bir etkinlik 2 3 5 10
6 Asamali bir etkinlik 4 3 2 9
7 Duruma gore degisen bir etkinlik 3 1 5 9

Toplam 53 54 54 161

Sonug, Tartisma ve Oneriler

Ortaokul 6grencilerinin “matematik problemi” kavramina yonelik yonelik algilarinda su lg kategori
on plana ¢ikmaktadir: “Bilissel ve duyussal caba gerektiren bir etkinlik olarak matematik problemi”, “zor
ve karmasik bir etkinlik olarak matematik problemi” ve “gelistiren ve eglendiren bir etkinlik olarak
matematik problemi”. Diger temalar alinda metafor lireten 6grenci sayisinin ise sayica daha az oldugu
ortaya konmustur. Bununla birlikte bu tg¢ kategori de birbirinden farkh 6zelliklere sahiptir. Buradan
Ogrencilerin matematik problemi kavramina yonelik olarak farkl algilara sahip olduklari sdylenebilir.
Ogrencilerin algilarinin farkli olmasinin nedeninin ise “matematik problemi” kavraminin genis anlamlar
icermesi oldugu duslinilmektedir. Bununla birlikte, daha az metaforu barindiran doért kavramsal
kategorinin de diger kategoriler kadar onemli oldugu dustnilmektedir. Sezgin-Memnun (2015a)
tarafindan gerceklestirilen calismada da, ortaokul Ogrencileri matematik problemini en c¢ok
zor/karmasik, emek/beceri gerektirme ve zevkli/eglenceli kategorileri altinda ele almislardir. S6z konusu
bu calisma sonuglariyla, gerceklestirdigimiz calismanin sonuglarinin birbiriyle uyumlu oldugu séylenebilir.

Ogrencilerin matematik problemi kavramina yénelik algilarini ortaya koyan bu kategoriler; Turhan’in
(2011) gergeklestirmis oldugu arastirmada problem ¢ézme kapsaminda elde edilen bulgularla tutarhhk
gostermektedir. S6z konusu arastirmada da Ogrencilerin problem ¢dzmeyi zevkli ve eglenceli, ¢aba
gerektiren, kafa karistirici ve mutsuz eden bir etkinlik olarak gordikleri ortaya konmustur. Bununla
birlikte, Akin ve Cancan’in (2007) arastirmalarinda 6grencilerin bir kisminin (%33) problemi anlamanin
zorluguna deginmis olmalari, bir baska calismada ise 6grencilerin matematigi sonsuz, anlasiimaz
problemlerle dolu ve zor bir ders olarak gordikleri sonucuna ulasmis olmasi (Oflaz, 2011) arastirma
surecinde elde edilen “zor ve karmasik bir etkinlik olarak matematik problemi” kategorisini destekler
niteliktedir. Son olarak, Dursun ve Peker (2003) tarafindan gerceklestirilen arastirmada 6grencilerin
biylk ¢ogunlugunun (%87,5) matematik problemi ¢ézmekten zevk aldiklari sonucuna ulasiimistir. Bu
baglamda, bu arastirmada olusturulan “gelistiren ve eglendiren bir etkinlik olarak matematik problemi”
kategorisine benzer sonuglara ulasildigi gériilmektedir.

Olusturulan kavramsal kategorileri inceledigimizde “korkutan ve mutsuz eden” ve “zor ve karmasik”
bir etkinlik olarak matematik problemi kategorilerinin kavrama yonelik olumsuz algilari barindirdigi
gorulmektedir. Bu kategoriler kapsamina giren metaforlari Greten 6grenci sayisi, toplam 06grenci
sayisinin yaklasik olarak Ugte birini olusturmaktadir. “Gelistiren ve Eglendiren” bir etkinlik olarak
matematik problemi kategorisinde ise 6grencilerin kavrama yonelik olumlu algilar agirhktadir. Elde
edilen diger dort kategoride ise olumlu ve olumsuz algilarin bir arada bulundugu saptanmistir. Ulasilan
bulgular bitincil bir sekilde degerlendirildiginde ise dogrudan olumsuz algilari barindiran ya da olumsuz
algilarin bir kismina yer veren kategorilerin daha fazla oldugu goérilmektedir. Farkh arastirmalarda da
6grencilerin matematik dersinde zorlandiklarinin, matematige yonelik korku duyduklarinin ve olumsuz
tutum sergilediklerinin belirlenmesi bu durumu destekler niteliktedir (Dursun & Dede, 2004; Gur, Hangiil
& Kara, 2014; Stylianides & Stylianides, 2014; Senol et al.,2015; Uredi & Uredi, 2005).
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Ogrenci gorislerinin yer aldigi kategorilerin genelinde ise dgrencilerin matematik problemine iliskin
algilarini ¢dziim siirecine dayanarak acikladiklari belirlenmistir. Ogrencilerin olumsuz ve ¢dziime dayali
bu gerekgelerinde, matematik dersine yonelik olumsuz bir tutuma sahip olmalarinin ya da problem
¢6zme surecinde yasadiklar giigliiklerin etkili oldugu sdylenebilir. Ulasilan bulgularin diger bir boyutu da
kiz 6grencilerin “matematik problemi” kavramina yonelik algilarinin erkek 6grencilere gbére daha
olumsuz oldugunu gostermektedir. Bununla birlikte, “bilissel ve duyussal ¢aba gerektiren bir etkinlik
olarak matematik problemi” kategorisinde yer alan kiz 6grenci sayisi, erkek 6grencilere gore fazladir. Bu
noktadan hareketle kiz 6grencilerin matematik probleminde harcanan ¢abayi daha 6n planda tuttuklari
gorilmekte ve bu durumun 0Ogrencilerin olumsuz ve ¢6ziime dayal gerekgelerini destekledigi
disinilmektedir.

Arastirmada elde edilen diger bir bulguda ise sinif diizeyi arttikga “matematik problemi” kavramina
yonelik algilarin olumsuz yonde degistigi goriilmektedir. Altinci sinifta yer alan konularin sekizinci sinifa
dogru daha karmasik ve zor bir yapiya bilrindigi goz 6niinde bulunduruldugunda ogrencilerin
algilarinda matematik dersine yonelik tutumlarinin, problem ¢6zme siirecinde yasadiklari glgliklerin
yani sira problemin dayandigi konu yapisinin da etkili oldugu séylenebilir. Matematik dersinde yasanan
gugluklerin, matematik dersi basarisinin, matematik dersine yonelik tutum ve inanglarin gerek problem
¢6zme becerisini gerekse dersin kapsaminda yer alan diger boyutlari etkiledigine yonelik farkli arastirma
bulgulari da belirtilen bu gériisleri destekler niteliktedir (Ozsoy, 2005; Parks, 2010; Pimta, Tayruakham &
Nuangchalerm,2009; Schommer-Aikins, Duell & Hutter, 2005; Ugurluoglu, 2008; 2009; Uysal, 2007).

Ayrica, “matematik problemi” kavramina yonelik algilarin zaman zaman degisebilecegi de s6z konusu
olabilmektedir. Bu nedenle “matematik problemi” kavramina yonelik algilarin tek bir metaforla ortaya
ctkarilmasi yeterli olmayabilir. Giiveli, ipek, Atasoy ve Giiveli (2011) de matematik kavrami icin tek bir
metaforla bir bitin olarak acgiklanabilmesinin mimkin olamayacagini dile getirmektedirler ve
metaforlar igin farkl kategorilerin kullanilmasinin farkli ve daha zengin sonuglarin ortaya gikariimasina
katki saglayabilecegini belirtmektedirler.

Sonug olarak arastirmada; 6grencilerin matematik problemi kavramina iliskin gorislerini, olumlu,
olumsuz, ya da hem olumlu hem de olumsuz gorisleri yapisinda barindiran yedi kategori altinda
acikladiklari, bu anlamda matematik problemini korkutan ve mutsuz eden, karmasik ve zor, bilissel ve
duyussal ¢aba gerektiren, gelistiren ve eglendiren, asamali, yasamla i¢ ice ve duruma gore degisen
niteliklere sahip bir etkinlik olarak gordikleri belirlenmistir. Bununla birlikte 6grencilerin “matematik
problemi” kavramina yonelik algilarinin belirlenmesi ve yorumlanmasi icin metaforlar aracilhigiyla veri
toplanabileceginin uygun oldugu saptanmistir. Ulasilan bu sonuglar; 6grencilerin matematik dersine ve
matematik problemine iliskin olumsuz goérislerini ortadan kaldirmaya doniik, eksikliklerini gidermeye,
ozglivenlerini gelistirmeye ve basari duygusunu tatmalarina firsat taniyan problem 6rneklerinin 6gretim
programinda yer almasi gerektigine isaret etmektedir. Sezgin-Memnun’un (2015b) da belirttigi gibi
ortaokul o6grencilerinin iyi birer problem ¢o6ziici olabilmeleri icin matematiksel problemi ¢6zme
asamalarini etkili bir bicimde kullanabilmeleri gerekmektedir. Bu konuda yetersiz olan, olumsuz goris ya
da algiya sahip olan 6grencilerin zorluklari asmalarinda 6gretim programlarinin yapisinda problem
¢6zmenin asamalarina ve siirecte gereken islem bilgisine daha fazla yer verilmelidir. Bununla birlikte
matematik 6gretmenlerinin 6gretim programlarinda yer alan etkinlikleri 6grencilerin onbilgileri, ilgi ve
ihtiyaclari agisindan degerlendirmeleri olumsuz algilari ortadan kaldirmaya yonelik etkinlik se¢meleri ve
ek etkinliklerle matematiksel problem ¢6zmeyi gelistirmeleri gerektigi distiniilmektedir.

Diger bir boyutta 6grencilerin matematik problemine iliskin algilarinin daha derinlemesine
incelenmesi adina benzer bir ¢alisma goriisme yontemiyle desteklenerek gergeklestirilebilir. Buna ek
olarak, ilkokul ©grencilerinin “matematik problemi” kavramina yonelik olarak metaforlarinin
incelenmesiyle karsilagtirmal bir ¢alisma yapilabilir. Bu ¢alisma, iki ortaokulda gergeklestirilmistir. Daha
genellenebilir sonuglara ulasmak amaciyla, 6rneklem, farkli 6grenim kademelerini ve okul tdrlerini
icerecek sekilde genisletilebilir.

126



Buket TURHAN TURKKAN, Melis YESILPINAR UYAR — Cukurova Universitesi Egitim Fakiiltesi Dergisi, 45(1), 2016, 99-130

References
Akin, Y. & Cancan, M. (2007). Matematik 6gretiminde problem ¢éziimiine yénelik 6grenci gorisleri
analizi. Atatiirk Universitesi Kazim Karabekir Egitim Fakiiltesi Dergisi, 16, 374-390.

Alan, C. (2009). jlkégretim 5. Sinif 6§rencilerinin matematik dersinde problem ¢ézme siirecine yénelik
gérisleri: Nitel bir calisma. Unpublished doctorate dissertation, Eskisehir Osmangazi Universitesi
Egitim Bilimleri Enstitlsu, Eskisehir.

Bahadir, E. & Ozdemir, S. O. (2012). ilkdgretim 7. sinif 6grencilerinin matematik kavramina iligkin sahip
olduklari zihinsel imgeler. Uluslararasi Alan Arastirmalari Dergisi, 1 (1), 26-40.

Carpenter, J. (2008). Metaphors in qualitative research: shedding light or casting shadows?. Research in
Nursing & Health, 31, 274 — 282.

Creswell, W. J. (2007). Qualitative inquiry and research design — choosing among five approaches (2nd
ed.). London: Sage Publications.

Dede, Y. & Yaman, S. (2006). Fen ve matematik egitiminde problem ¢6zme: Kuramsal bir ¢alisma.
Cukurova Universitesi Egitim Fakiiltesi Dergisi, 3 (32), 116 — 128.

Devers, K. J. & Frankel, R. M. (2000). Study design in qualitative research —2: Sampling and data
collection strategies. Education for health, 13 (2), 263 — 271.

Dursun, S. & Peker, M. (2003). ilkégretim altinci sinif grencilerinin matematik dersinde karsilastiklar
sorunlar. Cumhuriyet Universitesi Sosyal Bilimler Dergisi, 27 (1), 135-142.

Dursun, S. & Dede, Y. (2004). Ogrencilerin matematikte basarisini etkileyen faktérler: Matematik
o6gretmenlerinin gorisleri bakimindan. Gazi Egitim Fakdiltesi Dergisi, 24 (2), 217-230.

Giller, G., Akgiin, L., Ocal, M. F. & Doruk, M. (2012). Matematik 6gretmen adaylarinin matematik
kavramina iliskin sahip olduklari metaforlar. Egitim ve Odretim Arastirmalari Dergisi, 1 (2), 25-29.

Guner, N. (2013a). Bir labirentte ¢ikis aramak mi? On ikinci sinif 6grencilerinden matematik 6grenmek ile
ilgili metaforlar. Kuram ve Uygulamada Egitim Bilimleri, 13 (3), 1929-1950.

Giiner, N. (2013b). Ogretmen adaylarinin matematik hakkinda olusturduklari metaforlar. E-Journal of
New World Sciences Academy, 8 (4), 428-440.

Guveli, E. ipek, A. S., Atasoy, E. & Giiveli, H. (2011). Sinif 6gretmeni adaylarinin matematik kavramina
yonelik metafor algilari. Turkish Journal of Computer and Mathematics Education, 2 (2), 140-159.

Glr, H., Hangll, T. & Kara, A. (2014). Ortaokul ve lise 6grencilerinin “matematik kavramina iliskin sahip
olduklari meteforlarin karsilastiriimasi. The Journal of Academic Social Science Studies, 25 (1), 427-
444,

Gur, H. & Hangdl, T. (2015). Ortaokul 6grencilerinin problem ¢6zme stratejileri izerine bir calisma.
Pegem Egitim ve Odretim Dergisi, 5 (1), 95-112.

Istk, C. & Kar, T. (2011). ilkdgretim 6, 7 ve 8. sinif dgrencilerinin sayi algilama ve rutin olmayan problem
¢6zme becerilerinin incelenmesi. Ahi Evran Universitesi Egitim Fakiiltesi Dergisi, 12 (1), 57 — 72.

Marshall, M. N. (1996). Sampling for qualitative research. Family Practice Oxford University Press, 13 (6),
522 - 525.

MEB. (2013). Ortaokul matematik dersi (5, 6, 7 ve 8. Siniflar) 6gretim programi. Ankara: MEB Yayinlari.

Miles, M. B. & Huberman, A. M. (1994). Qualitative data analysis, (2nd ed.). Thousand Oaks, CA: Sage
Publications.

Modell, A. H. (2009). Metaphor—the bridge between feelings and knowledge. Psychoanalytic Inquiry: A
Topical Journal for Mental Health Professionals, 29 (1), 6-11.

National Council of Teachers of Mathematics. [NCTM]. (2000). Principles and standards for school
Mathematics. Retrieved June 2, 2015, from https://www.nctm.org.

127



Buket TURHAN TURKKAN, Melis YESILPINAR UYAR — Cukurova Universitesi Egitim Fakiiltesi Dergisi, 45(1), 2016, 99-130

Oflaz, G. (2011). ilkégretim 6grencilerinin ‘matematik’ ve ‘matematik 6Gretmeni’ kavramlaring iliskin
metaforik algilari. Paper presented at the 2nd International Conference on New Trends in Education
and Their Implications, , Antalya. Retrieved from http://iconte.org/FileUpload/ks59689/File/156..pdf.

Olkun, S. (2008). Matematik egitiminde beceriler. In A. Ozdas, (Ed.), Matematik, fen ve teknoloji 6gretimi
(pp. 31- 48). Eskisehir: Anadolu Universitesi Agikégretim Fakiiltesi Yayinlari.

Olkun, S. & Toluk, Z. (2003). ilkégretimde etkinlik temelli matematik éGretimi. Ankara: Ani Yayincilik.

Ozgen, K. & Pesen, C. (2010). Probleme dayali 6grenme (PDO) yaklasimi ile islenen matematik dersinde
ogrencilerin problem ¢6zme becerilerinin analizi. Milli Egitim, 186, 27 — 37.

Ozsoy, G. (2005). Problem Cdzme Becerisi ile Matematik Basarisi Arasindaki iliski. Gazi Egitim Fakiiltesi
Dergisi, 3 (25), 179 — 190.

Patton, M. Q. (2002). Qualitative research & evaluation methods (3rd ed.). London: Sage Publications.

Pesen, C. (2008). Yapilandirmaci égrenme yaklasimina gére matematik Ggretimi (4th ed.). Ankara:
Sempati Yayinlari.

Pimta, S., Tayruakham, S. & Nuangchalerm, P. (2009). Factors influencing mathematic problem-solving
ability of sixth grade students. Journal of Socail Sciences, 5 (4), 381-385.

Saban, A. (2008). ilkdgretim 1. kademe 6gretmen ve égrencilerinin bilgi kavramina iliskin sahip olduklari
zihinsel imgeler. ilkgretim Online, 7 (2), 421 — 455.

Saban, A. (2004). Giris duzeyindeki sinif 6gretmeni adaylarinin “6gretmen” kavramina iligkin ileri
sirdukleri metaforlar. Tiirk Egitim Bilimleri Dergisi, 2(2), 131-155.

Schommer-Aikins, M., Duell, O. K. & Hutter R. (2005). Epistemological beliefs, mathematical problem-
solving beliefs, and academic performance of middle school students. The Elementary School Journal,
105 (3), 289-304.

Sezgin-Memnun, D. (2015a). Ortaokul 6grencilerinin matematik problemine iliskin sahip olduklari
metaforlar ve bu metaforlarin sinif diizeylerine gore degisimi. Necatibey Egitim Fakiiltesi Elektronik
Fen ve Matematik Egitimi Dergisi, 9 (1), 351-374.

Sezgin-Memnun, D. (2015b). Ortaokul 6grencilerinin matematik problemi ¢ézmeye iliskin inanglarinin
incelenmesi. Ondokuz Mayis Universitesi Egitim Fakiiltesi Dergisi, 34 (1), 75-98.

Soylu, Y. & Soylu, C. (2006). Matematik derslerinde basariya giden yolda problem ¢ézmenin rolii. inénii
Universitesi EGitim Fakiiltesi Dergisi, 7 (11), 97 — 111.

Stylianides, A.J. & Stylianides, G.J. (2014). Impacting positively on students’ mathematical problem
solving beliefs: An instructional intervention of shortduration. Journal of Mathematical Behavior, 33,
8-29.

Sahin, B. (2013). Ogretmen adaylarinin “matematik dgretmeni”, “matematik” ve “matematik dersi”
kavramlarina iliskin sahip olduklari metaforik algilar. Mersin Universitesi E§itim Fakiiltesi Dergisi, 9
(1), 313-321.

Sengiil, S., Katranci, Y. & Gerez-Cantimer, G. (2014). Ortadgretim 6grencilerinin “matematik 6gretmeni”
kavramina iliskin metafor algilari. The Journal of Academic Social Science Studies, 25 (1), 89-111.

Senol, A., Diindar, S., Kaya, I., Giindiiz, N. & Temel, H.(2015). Ortaokul matematik 6gretmenlerinin
matematik korkusu ile ilgili gorislerinin incelenmesi. Egitimde Kuram ve Uygulama, 11 (2), 653-672.

Turhan, B. (2011). Problem kurma yaklasimi ile gergeklestirilen matematik 6gretiminin ilkégretim 6. sinif
6grencilerinin problem ¢6zme basarilari, problem kurma becerileri ve matematige yénelik gériislerine
etkisinin incelenmesi. Unpublished master’s thesis, Anadolu Universitesi Egitim Bilimleri Enstitiisi,
Eskisehir.

Ugurluoglu, E. (2008). ilkégretim égrencilerinin matematik ve problem ¢6zmeye iliskin inanclar ile
tutumlarinin bazi degiskenler agisindan incelenmesi. Unpublished master’s thesis, Eskisehir
Osmangazi Universitesi Fen Bilimleri Enstitiisii, Eskisehir.

128



Buket TURHAN TURKKAN, Melis YESILPINAR UYAR — Cukurova Universitesi Egitim Fakiiltesi Dergisi, 45(1), 2016, 99-130

Uyar, G. & Bal, A. P. (2015). Altinci sinif 6grencilerinde probleme dayali 6grenmenin akademik basariya
etkisi. Pegem Egitim ve Ogretim Dergisi, 5 (4), 361-374.

Uysal, O. (2007). ilkégretim Il. kademe 6&drencilerinin matematik dersine yénelik problem ¢6zme
becerileri, kaygilari ve tutumlari arasindaki iliskilerin belirlenmesi. Unpublished master’s thesis,
Dokuz Eyliil Universitesi Egitim Bilimleri Enstitisi, izmir.

Uredi, I. & Uredi, L. (2005). ilkdgretim 8. sinif 6grencilerinin dz-dlizenleme stratejileri ve motivasyonel
inanclarinin matematik basarisini yordama giicii. Mersin Universitesi Egitim Fakiiltesi Dergisi, 1 (2),
250-260.

Van de Walle, J., Karp, K. S., & Bay-Williams, J. M. (2012). Elemantary and middle school Mathematics:
Teaching developmentally (7th ed.). Boston: Pearson Education Inc.

Yildirnm, A. & Simsek, H. (2008). Sosyal bilimlerde nitel arastirma yéntemleri (7th ed.). Ankara: Seckin
Yayincilik.

129



130



	Bel1
	İÇİNDEKİLER
	1çakıroglu
	2okcu
	3 barut
	4 sür
	5 turhan

