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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.
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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
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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.
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