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Introduction

Mathematics is in the lead of the branches of science which never lose their value and have a
gradually increasing value. Mathematics, which we use intensively in our daily life as well as in science,
takes the first place in countries' curriculum (Polat, 2010). With an effective mathematics education, in
our country and the world, it is aimed to raise individuals keeping up with the developing technology
and science, being able to think analytically, taking matters critically and adopting solution-oriented
thinking. However, especially in Turkey, mathematics is regarded by most individuals in compulsory
basic education as a disliked and fearsome subject. Liking, understanding and learning mathematics is
possible through getting acquainted with its structure. The mathematical structure is understood
through the examination of patterns in mathematics and revealing the mathematical relationships
(Hargreaves, Shorrocks-Taylor & Threlfall, 1999).

One of the fundamental subjects of mathematics is the concept of pattern. The concept of pattern
was given place for the first time in the mathematics curriculum put into practice in 2004 in Turkey
(Ministry of National Education, 2004). Pattern can be defined as "development of events or objects via
following one another regularly" (Turkish Language Society, 2018). In our daily life, there is an order, a
rule, that is to say, a pattern in general sense in many matters (Palabiyik & Akkus-ispir, 2011). In other
words, patterns are structures which individuals encounter in every area of daily life and they also
continuously appear before us mathematically. When they are taken in hand mathematically, it is
observed that patterns are cases appearing as a result of the repetition of a shape or a movement in a
certain order and taking place in a certain rule. When it is considered from the necessity of determining
and explaining similar and different characteristics of mathematical concepts, patterns cover basic skills,
which are fundamental in mathematics teaching and, from this aspect, they are very important (Papic,
2007). Characteristics such as recognizing, maintaining and creating patterns are essential abilities in
comprehending the order of mathematics and making generalizations (Burns, 2000). Also helping to
develop students' abstract thinking skills, patterns are a significant factor in the development of their
algebraic thinking. Moreover, the subject of patterns covers the skills which are regarded as necessary
to understand functions and relationships in algebra at all grade levels (National Council of Teachers of
Mathematics [NCTM], 2000). That is to say, in the formation of basic concepts in the area of algebra, the
representation of patterns in different ways and symbolically is important (Ministry of National
Education [MoNE], 2009). Likewise, since they are in relation with number sets, measurements, and
geometry concepts, patterns contribute to students' understanding of relationships between math
concepts and mathematical thinking. The contribution of making sense of these relationships to
individuals is also important (Hargreaves et al., 1999; as cited in Ozdemir, Dikici & Kiltiir, 2014).

Algebra which is one of the most important subfields of mathematics take place in each field in the
mathematics. Students, who learn arithmetic with numbers and geometry with shapes, make the
transition to algebra using letters and symbols (Ersoy & Erbas, 2005). Algebra consists of two basic
topics: Variables and equations (Knuth, Alibali, McNeil, Weinberg & Stephens, 2005; cited in: Erdem &
Sarpkaya-Aktas, 2018). The search for different ways of effective teaching of algebra has made it
necessary for researchers to use pattern in the transition to algebra (Palabiyik & Akkus-ispir, 2011).
Patterns, which have a vital role in and effect on the understanding of many mathematical concepts,
were given together with algebra education starting from the middle school seventh grade in the years
when the traditional teaching approach was adopted in Turkey. However, in the mathematics
curriculums put into practice between the years 2005-2018, it started to take place at all grade levels
starting from the nursery school as the subject of "Patterns and Relationships" (MEB, 2005, 2009, 2017
& 2018). In this way, it was planned to have students better understand the subject of algebra, an
abstract concept, which they will encounter in the advancing middle school grades. In this scope, in the
2009 Mathematics Course Curriculum in Ministry of National Education, elementary school students are
made to study firstly on repetitive patterns. Then, students work on completing a missing part of a
pattern, continuing a pattern, discovering relationships in a pattern and finding the rule in a pattern
(MEB, 2009). In the 6th-8th grades, "students' generalizing the rule in a pattern and stating it in letters"
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is also included as a basic skill. Moreover, in the Middle School Mathematics curriculum prepared in
2013, in the fifth grade, the concept of pattern was included in the sub-learning area of "Numbers and
Operations." At the sixth-grade level, too, it was projected to have students work on finding the desired
term in number patterns and making sense of algebraic expressions (MEB, 2013). Hence, it was aimed
for the first time to have students engage in the acquisitions related to the area of learning "Algebra."
Then, with the Mathematics Course Teaching Programs for the Elementary and Middle School 1th, 2nd,
3rd, 4th, 5th, 6th, 7th and 8th grades put into practice in 2017 and 2018, the teaching of the concept of
“pattern” was attached importance in the acquisitions of the elementary and middle school
mathematics course. In this scope, in the 2018 program, in the first three grades (1st-3rd grades), the
subject of "Geometric Patterns" is included in the "Geometry" unit in a way to have students attain 2
acquisitions during 6 lesson hours in the first-grade, 2 acquisitions during 5 lesson hours in the second-
grade and 1 acquisition during 3 lesson hours in the third-grade. The acquisitions included in the
program in these grades are students' finding a certain geometric pattern through experiences,
determining the relationship in a pattern, whose elements are objects, geometric shapes or objects,
finding the missing part, and create a geometric pattern with three elements at most in the first grade.
At the second and the third grades, there are acquisitions enabling students to determine and complete
the missing elements in a repetitive pattern, see relationships in a pattern, create patterns having the
same relationship by using different materials, do coatings and draw the coating pattern on a dotted or
graph paper (MEB, 2018). Moreover, in the 2018 Mathematics Course Teaching Program, the acquisition
included in the subject of "Natural Numbers" of the "Numbers and Operations" unit in the fourth-
grade," and stated as "students create increasing or decreasing number patterns according to a certain
rule and explain its rule" and similarly the subject of pattern included in the same unit and subject and
stated as "students create the desired steps of the number and shape patterns with given rules" in the
fifth-grade was not included in the sixth-grade. Instead of this, it was included with the acquisition
stated as "students express the rule of number patterns in letters and find the desired term of the
pattern, whose rule is expressed, with a letter" in the "Algebraic expressions" subject of the "Algebra"
unit in the seventh-grade." That the subject of patterns has started to be attached importance and
revisions have been made on the patterns in each renewed program in recent years in Turkey indicates
the importance of the subject of patterns.

When previous studies made in this area are examined, it is observed that most of these studies also
investigated the concepts related to patterns and some were made at the elementary level (MacGregor
& Stacey, 1993; Palabiyik & Akkus-ispir, 2011; Tanisli, 2008; Yaman, 2010) and others were made at the
university level (Tanigh, Kose & Camci, 2017; Yaman & Umay, 2013; Yesildere & Akkog, 2010, 2011). Of
these studies, the study made by MacGregor and Stacey (1993) examined how the students aged 14-15
years saw the patterns and write their rules. As a result of the study, it was seen that the students had
difficulty interpreting function tables and creating algebraic rules. Moreover, in a study by Tanisl (2008)
aiming to determine the fifth-grade students' understandings and comprehending patterns, the
repetitive, constant and increasingly changing patterns were investigated. As a result of the study, it was
found that determining the unit of repetition in the repetitive patterns was an important factor in being
able to continue the pattern to a finite step, finding the numerical relationship between the shapes and
creating a repetitive pattern. Moreover, in the same study, it was also found that the students defined
the relationship in the pattern by associating it with the preceding term or by taking in hand the natural
structures of the terms in the pattern in the number pattern activities. Moreover, in the study made by
Yaman (2010), too, it was aimed to determine the elementary school students' comprehension styles in
relation to the concept of pattern. As a result of the administration of an achievement test including
questions in the form of tables, number sequences, shape patterns and pattern problems belonging to
the repetitive, linearly expanding and increasingly changing patterns to the students, it was explained
that success increased with the grade level, and it was reported that the students had difficulty writing
the algebraic expressions requiring the use of symbols. In a study made by Yesildere and Akkog (2010), it
was aimed to determine the strategies which a total of six pre-service teachers used to teach how to
find the rule of the number patterns by using micro-teaching activities. As a result of the study, it was
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determined that the pre-service teachers had some difficulties related to patterns. Moreover, the study
made by Palabiyik and Akkus-ispir (2011) aimed to examine the effects of the pattern-based and the
non-pattern-based algebra teaching on the seventh-grade students' algebraic thinking skills and
attitudes toward mathematics. As a result of the study, it was found that the students learned algebra
conceptually better with the pattern-based algebra teaching. Moreover, in another study made by
Yesildere and Akkog (2011), it was aimed to examine the mathematics teachers' pattern generalization
processes. As a result of the study, it was observed that the pre-service teachers made an effort to
determine the common characteristics in a way to find only the next term in the pattern. From these
studies, it is understood that students have insufficient knowledge and some difficulties in relation to
the subject of "Patterns" having been given more place in programs in recent years. In a study made by
Yaman and Umay (2013), the changes in the students' performance levels related to mathematical
patterns according to the grade levels were examined in terms of presentation styles of patterns. As a
result of the study, significant differences were determined in the students' performance levels related
to the mathematical patterns at different grade levels according to their pattern presentation styles.
Moreover, Tanisli et al. (2017) aimed to examine the middle school mathematics pre-service teachers'
making generalizations by considering the patterns and discover the verifications which they used for
the generalizations. The findings of the study indicated that the pre-service teachers used explicit and
implicit reasoning in the process of generalization of the patterns and adopted deductive and inductive
methods in the verification process.

It was understood in these examinations made within the scope of literature that most of the studies
made in this area focused on kinds of patterns which individuals can use or examined difficulties related
to this subject. As a result, it was explained in these studies that patterns were among the subjects
which students had difficulty comprehending and there were already some difficulties related to the
concept of pattern. However, it is clear that students' beliefs and attitudes related to this concept may
also have an effect on the learning and the use of patterns. For this reason, different from these studies,
in this study, it is aimed to determine and examine the students' beliefs, understandings, and
comprehensions in relation to the concept of pattern and also thoughts about the structure of the
concept of pattern. Hence, the students' viewpoints of pattern will be taken in hand and evaluated, and
the reasons of the students' difficulties in this area will be investigated. One way of revealing individuals'
perceptions and viewpoints about a subject is metaphors. For, individuals create mental images, that is
to say, metaphoric structures, by establishing relationships between abstract concepts and known
concrete concepts and use these metaphors for concepts while expressing their opinions (Saban, 2005).

Metaphors are "means used to mention and describe a new phenomenon or an object by using the
characteristics of the things we know" (Lakoff & Johnson, 2005). They are also defined as "a powerful
mental modeling mechanism which individuals use to understand and structure their own worlds"
(Arslan & Bayrakgi, 2006). More generally, metaphors present a viewpoint directing an individual to
think about a phenomenon (Shuell, 1990; cited in: Saban, 2003). In short, metaphors are mental tools
used to reveal students' perceptions and learning styles during their mental developments (Ocak &
Gindiz, 2006). For this reason, metaphors are frequently used in education, and it is likely to encounter
many studies made especially on the use of metaphors in mathematics education.

Some of these studies (Bahadir & Ozdemir, 2012; Cassel & Vincent, 2011; Erdogan, Yazlk & Erdik,
2014; Giler, Akgiin, Ocal & Doruk, 2012; Giner, 2013; Sahin, 2013; Sevindik, Sezgin-Memnun &
Cenberci, 2016; Sengiil & Katranci, 2012; Sengiil, Katranci & Gerez-Cantimer, 2014; Yetim-Karaca & Ada,
2018) are the studies investigating different concepts such as mathematics, mathematics teacher and
mathematics course by means of metaphors. Of these studies made in recent years (Bahadir & Ozdemir,
2012; Erdogan et al., 2014; Giler et al., 2012; Sevindik et al., 2016; Sengll & Katranci, 2012), it was
aimed to determine the metaphors especially related to the concept of "mathematics." Of these,
Bahadir and Ozdemir (2012) explained mathematics under five categories, namely "game", "tool for
calculation", "element of fear", "sweet" and "a forgotten element." Moreover, in this study, they
explained that the students thought that mathematics is composed of only numbers and operations.
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Moreover, as a result of the study made by Erdogan et al. (2014), it was reported that the mathematics
pre-service teachers' metaphors in relation to the concept of mathematics were gathered under 14
categories and the great majority of the pre-service teachers explained mathematics with the
metaphors which they generated in the categories of "unlimited", "disconnected", "simply necessary",

"amusing", "cumulative" and "compulsory." It was also understood that some of the students explained

mathematics with metaphors in the categories of "guiding", "universal", "requiring continuity", "hardly
solve-able", "mind developing" and "with a single solution". Moreover, as a result of the study made by
Giler et al. (2012), it was understood that the mathematics pre-service teachers explained mathematics
with metaphors which they created in relation to the concept of mathematics under five different
categories, namely "infinity", "viewpoint", "requirement", "guiding" and "life itself." Moreover, Sevindik
et al. (2016) determined from the vocational high school students' metaphors that more than half of
them perceived mathematics negatively. Sengiil and Katranci (2012) reported that the elementary
school second stage students perceived the concept of "mathematics" mostly as equivalent to the

concepts of "life", "puzzle", "game", "world", "universe", "water" and "book."

However, some of the studies (Cassel & Vincent, 2011; Giiner, 2013) focused on teaching. Of these,
in the study made by Cassel and Vincent (2011), the elementary school pre-service teachers' metaphors
about the teaching of mathematics and science were examined. As a result of the study, it was found
that the students' classroom experiences shaped their attitudes toward the subject, teacher, and
learning. It was also reported that the students' attitudes changed to negative from elementary
education to middle school education and as the classroom experiences of the elementary pre-service
teachers increased, they created their own in-classroom methods and these experiences shaped their
attitudes toward mathematics and science learning and teaching. Gliner (2013) investigated the twelfth-
grade students' metaphors in relation to the learning of mathematics. As a result of the study, it was
reported that these students explained the learning of mathematics in eight different categories,
namely acting out the unknown, driving a vehicle, difficulty of learning mathematics, deriving pleasure
from learning mathematics, the difficulty of learning mathematics. However, in the studies made by
Sahin (2013) and Sengiil et al. (2014), the metaphors related to the "mathematics teacher" were put
forward as well. Of these, Sahin (2013) made a study with the aim of examining the pre-service teachers'
metaphors related to three concepts, namely the mathematics teacher, mathematics and the course of
mathematics. As a result of the study, it was found that the pre-service teachers perceived the
mathematics teacher as the most knowing and authoritarian and the mathematics as "intelligence",
"enjoyable", "necessary", "talent", "difficult", "success." Moreover, it was explained that the least
preferred metaphors related to the concept of mathematics were "unnecessary", "authoritarian" and
"easy". Moreover, Sengil et al. (2014) examined whether there were any differences between the
metaphors which the middle school students created in relation to the concept of mathematics teacher
according to gender and found that the metaphors did not show statistically significant differences
according to gender in their study. Moreover, Yetim-Karaca and Ada (2018) tried to determine the
students' perceptions in relation to mathematics and the mathematics teacher in their study. As a result
of the study, most of the students explained the course of mathematics as difficult, boring and
complicated and some of them defined the course as an easy and amusing course. Moreover, it was also
explained in the study that some of the students stated that success at the course of mathematics
required being intelligent.

Some of the studies made on metaphors in mathematics education (Cansiz-Aktas & Aktas, 2013;
Horzum &Yildirim, 2016; Sezgin-Memnun, 2015; Sezgin-Memnun, Din¢ & Aydin, 2018; Toluk-Ucar,
Piskin, Akkas & Tasli, 2010; Turhan-Turkhan & Yesilpinar-Uyar, 2016; Yee, 2012) were the studies
examining different mathematical phenomena such as mathematical proof, mathematics problem,
geometry and function via metaphors. Of these, in the study made by Cansiz-Aktas and Aktas (2013), it
was aimed to examine the metaphors of the students from the mathematics department related to
proof. As a result of the study, it was observed that the resource and the reasons of the students'
metaphors were mostly related to the clarifying of the proving procedure. Moreover, in the study made
by Horzum and Yildirim (2016), it was aimed to reveal the high school students' perceptions related to
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geometry. As a result of the study, it was reported that the students explained their metaphors under 10
categories over a total of 49 different metaphors. It was determined that most of the students had
either positive or neutral perceptions of geometry, but one-fourth of them had negative perceptions.
Moreover, the students having a negative perception emphasized the complex, boring, difficult and
unlimited aspects of geometry.

In the study made by Sezgin-Memnun in 2015, it was aimed to determine the students' metaphors
related to the mathematics problem. As a result of the study, it was explained that the metaphors
gathered under eight categories, namely ‘"difficult/complex", ‘"requiring labour/skill",
"enjoyable/amusing", "use of strategy", "advantage/contribution to knowledge acquisition",
"frightening/boring", "important/valuable" and "convenience." Sezgin-Memnun et al. (2018) aimed to
determine the students' metaphors about the concept of function, a mathematical concept. In the
study, they identified 149 valid metaphors in a total of 8 categories. As a result of the study, they
explained that while more than half of the students considered the concept of function as "difficult,"
some of the students found this concept as "easy". Toluk-Ucar et al. (2010) made a study taking in hand
the elementary school students' metaphors related to mathematics from every aspect. As a result of the
study, it was understood that the students interpreted mathematics mostly as "calculation," "numbers"
and "operations." However, the students interpreted "solving mathematical problems" as "solving test
questions" and "success at mathematics" as "calculating rapidly and correctly." Similarly, they reported
that the students considered that being intelligent was enough for success at mathematics and
mathematicians were generally non-social, lonely, introverted, quiet and nervous individuals engaged
with numbers. Moreover, in the study made by Turkhan and Uyar (2016), it was determined that the
metaphors which the middle school students created in relation to the mathematical problem were
gathered under 7 categories and the most-frequently created 4 metaphors were "life", "game",
"labyrinth" and "friend." Moreover, Yee (2012) carried out a study with the aim of determining how the
students perceived solving mathematical problems via the participation of students and teachers. As a
result of the study, it was reported that the students created consistent metaphors and the teachers'
use of metaphors in the lesson was effective. However, it was observed in the analyses that the number
of the metaphor studies made on mathematical definitions and concepts in different areas was limited
and these studies examined the concepts which were different from the one taken within the scope of
this study.

The use of metaphors considered particularly to help students to concretize abstract mathematical
concepts for different mathematical concepts may make important contributions to mathematics
teaching. For this reason, it is considered that carrying out a metaphor study related to "patterns,"
which are one of the fundamental subjects of mathematics, underlying the formation of algebra, having
come into prominence as a result of the course program regulations and revisions made in recent years
in Turkey and taking place in mathematics course programs starting from nursery school today,
considered to be difficult-to-understand for students and examples of which are encountered very
frequently in daily life, will make an important contribution to the field. In other words, it’s being the
concept having come into prominence following the program revisions made in recent years and also
especially underlying the learning of such high school subjects as function became effective on the
inclusion of the concept of "pattern" within the scope of this study. Since, the studies on this subject
point to the difficulty in learning the concept of “pattern” , obtaining ideas about students' thoughts and
knowledge levels about the concept of pattern and having teachers acquire different viewpoints about
the teaching of the concept of pattern is rather important. For this reason, in this study, it was aimed to
examine the middle school fifth, sixth and seventh-grade students' perceptions about the concept of
pattern and, in this scope, reveal the participant students' metaphors about the concept of pattern. For
this aim, answers were sought for the following research questions:

1. What are the metaphors which the fifth-grade students have in relation to the concept of pattern?
2. What are the metaphors which the sixth-grade students have in relation to the concept of pattern?
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3. What are the metaphors which the seventh-grade students have in relation to the concept of
pattern?

4. Under which conceptual categories can the metaphors which the fifth, sixth and seventh grade
students have in relation to the concept of pattern be gathered in terms of common characteristics?

5. Do the categories explaining the metaphors produced by the fifth, sixth and seventh grade students
about the concept of pattern indicate significant differences according to grade level?

Method

This part includes detailed information about the model, sample, data collection and data analysis of
the study carried out with the aim of determining the middle school students' ways of perception of the
concept of pattern and metaphoric perceptions in relation to this concept.

Research Design

This study aims to examine the fifth, sixth and seventh-grade students' ways of perception of the
concept of "pattern" and metaphors in relation to this concept was carried out via the
"phenomenological" design. The aim of this research studies is not to make a generalization but to
define phenomena (Akturan & Esen, 2008). In these studies, individual perceptions related to a
phenomenon are revealed, analyzed and evaluated (Yildirnm & Simsek, 2013). Similarly, in this study,
too, how the students perceived and made sense of the concept of "pattern" will be examined starting
from their viewpoints. For this reason, in this study, the "phenomenological" design was used.

Study Group

This study was carried out with the participation of a total of 135 middle school students studying in
Central Anatolia Region of Turkey during the 2017-2018 educational year. In the selection of the
students, the "convenience sampling method" was used. One of the researchers was applied the form in
a school which near to her living area. Besides, volunteer students were attended to the research. In
order to take in hand, the research problem in a broader framework, the participants of the study were
selected from among the fifth, sixth and seventh-grade students. Since the study data was collected in
the last weeks of the spring semester and this period of time coincided with the intensive studying and
examination period for the eight-grade students, they were not included in the study. In the following
table, detailed information was given about the participant students.

Table 1.
Information about Fifth, Sixth, and Seventh Grade Participants.
Fifth Grade Sixth Grade Seventh Grade All
f % f % f % f %
Female 32 23.70 34 25.19 18 13.33 84 62.22
Male 15 11.10 29 21.48 7 5.20 51 37.78
Total 47 34.80 63 46.67 25 18.53 135 100.00

As it is understood from the information included in the table, 62.22% of the participant students
were female, and 37.78% of them were male. Moreover, 34.8% of the students were the fifth grade,
46.67% of them were the sixth-grade, and 18.53% of them were the seventh-grade students.

Data Collection and Procedure

For data collection, a short open-ended form was used. Each of students was asked to complete the
statement of "A pattern is like .... because ...." included in the form by one of the researchers and this
form was used as the data collection tool. The data of the study were collected during the spring
semester of the 2017-2018 educational year and, in this stage, the students were asked to write a
concrete statement, that is to say, a metaphor about the pattern in the first space included in the first
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part of the questionnaire and explain in detail the reason(s) why they wrote that metaphor in the
second space.

The data collection procedure was completed as a result of the practices of about 20 minutes at each
grade level. Before the collection of the data, the students were given the necessary information about
what they were asked to do and explained that participation in the study was based on voluntariness.

Data Analysis

The stage of the data analysis made within the scope of the study, firstly the procedure of
transferring into computer of a total of 107 forms belonging to the participant 38 fifth-grade, 49 sixth-
grade, and 20 seventh-grade students was completed. Then, these forms were evaluated separately at
each grade level. In the analysis of the metaphors, the content analysis method was used. In the content
analysis, the aim is to organize and classify the obtained data and present it to the reader in a digitized
format (Tavsancil & Aslan, 2001). In this scope, the obtained data was transformed into systematic data
and categorized. In this stage, the metaphors developed by the students were analyzed in three stages,
namely determination, classification, and categorization of the metaphors, and interpreted.

In this stage, firstly with the aim of determining the themes, the valid metaphors were read
separately by two different researchers. In the analysis of the obtained research data, in the stage of
determining the metaphors, the metaphors which the fifth, sixth and seventh-grade students
developed, and the reasons of these metaphors were coded and listed in alphabetical order. In the stage
of classification of the metaphors, similar metaphors were classified according to their characteristics
which they shared with other metaphors. In other words, the valid metaphors which the students
created were listed and grouped by considering their frequency values. In the categorization stage, the
metaphors were examined and analyzed one by one in terms of common characteristics associated with
the concept of pattern. In this scope, the valid metaphors were detailed according to the grade levels
and placed into categories determined by the researchers. In this stage, after the analysis of the
explanations made by the students, the metaphor answers, which were likely to be included in more
than one category, were counted as invalid and not included in any category. The categories were
determined and presented by considering the findings obtained from previous studies made in this area
and the students' ways of explaining the data/metaphors obtained within the scope of this study. The
metaphors were gathered under 6 different categories, namely "repetition/iteration", "being sequential
and orderly", "having a rule", "continuity", "shape" and "other" by associating each metaphor with a
certain theme. After that, the categorized metaphors were reviewed by one of the researchers two
weeks later, and the categories related to the metaphors were revised finally. Following this, these
metaphors and the tables belonging to the categories were presented in the findings section together
with percentage and frequency values. Finally, the research findings were supported with direct
guotations where necessary. Moreover, whether the metaphors grouped in accordance with the themes
differ according to the grade levels was examined via the applied chi-square test. During the whole
analysis process of the study, in the listing, tabulation, and categorization of the obtained data, some
programs was used. The significance level was taken as 0.05 for the applied chi-square test.

Validity and reliability: The validity and reliability of this qualitative study were based on the
strategies of credibility /consistency and transferability (Yildirrm & Simsek, 2013, pp. 264-272). In this
scope, to achieve the plausibility and the consistency, separate evaluations and categorizations were
made by the researchers. Following the joint evaluations made by the researchers for the differences
between the groupings, the categories were finally revised. Hence, the quality of the study was
increased. For example, while the regular patterns of the ones having a certain rule were evaluated by
some researchers in the same category, as a result of the joint evaluations, they were taken in separate
categories. Transferability tried to be achieved via detailed description and evaluation of the cases and
the characteristics obtained in the study. In addition, attention was paid to the classification of the
research data in accordance with the content analysis, reorganization and interpretation according to
the themes determined.
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Results

In this section, students' perceptions and metaphors in relation to the concept of ‘pattern’ were
explained and interpreted in sub-headings in accordance with the research problems. Within the scope
of this study, the participants created a total of 107 valid metaphors in relation to the concept of
'pattern'. These metaphors which the students created were gathered under a total of 6 categories and
presented in the following tables. These metaphors and the created categories are given below.

Results Related to the First Research Question

The first sub problem of this study was stated as "What are the metaphors which the fifth-grade
students have in relation to the concept of pattern?" Related to this research problem, a total of 38
metaphors created by 47 fifth grade students were given in Table 2 with their frequency and percentage
values.

Table 2.

Frequency and Percentage Values related to the Fifth Grade Students' Metaphors.
Metaphor f % Metaphor f %
1 Night-day 4 10.53 16 Alphabet 1 263
2 Phases of the moon 2 527 17 Tree 1 263
3  Months 2 5.27 18 Leapyear 1 2.63
4 Seasons 2 5.27 19 Wardrobe 1 2.63
5 Shapes 2 527 20 Dailyplan 1 263
6 Movement of sun, earth&moon 2 5.27 21 Human 1 2.63
7 Number of days in the months 1 2.63 22 TurkishNationalAnthem 1 2.63
8 Evening news 1 263 23 Ant 1 2.63
9 Friendship-love 1 263 24 Book 1 263
10 Flying horses 1 2,63 25 School bell 1 263
11  Sunrise and sunset 1 2.63 26 Game 1 2.63
12 The Sun-the earth-the moon 1 263 27 Window 1 2.63
13 morning-evening 1 263 28 Clock 1 2.63
14  Lightning-thunder 1 2,63 29 Caterpillar 1 263
15 The school start and finish times 1 263 30 Star 1 263
Total 38 100.0

As a result of the analyses, it was determined that the fifth grade students created 30 different
metaphors in relation to the concept of pattern and the total number of created metaphors was 38. The
frequencies of the created metaphors changed between 1 and 4. It was observed that the most
frequently repeated metaphors were ‘night-day’, ‘phases of the moon’, ‘months’, ‘the movements of
the sun, the earth and the moon’, ‘seasons’ and ‘shapes.” Below are given examples related to these
metaphoric perceptions of the fifth-grade students.

"A pattern is like the movements of the sun, the earth and the moon because they continuously
repeat."
"A pattern is like a tree because trees blossom and yield fruit and they repeat this every spring."

Results Related to the Second Research Question

The second research question was stated as "What are the metaphors which the sixth-grade
students have in relation to the concept of pattern?" and a total of 49 metaphors created by a total of 63
sixth grade students in relation to this research problem were examined. The findings related to this
were presented in Table 3. As a result of the examination of the table, it was determined that the sixth
grade students, whose metaphors were counted as valid, created 34 different metaphors about the
concept of pattern and the total number of metaphors was 49.
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Table 3.

Frequency and Percentage Values related to the Sixth Grade Students' Metaphors.
Metaphor f % Metaphor f %
1 Daily life 4 8.18 18 Houses 1 2.04
2 Lessons 3 6.13 19 Rule of life 1 2.04
3 Human life/life 3 6.13 20 Worship 1 2.04
4 Night-day 2 4.08 21 Human 1 2.04
5 Days 2 4.08 22  Ant 1 2.04
6 Rule 2 4.08 23 The crown of math 1 2.04
7 Mathematics 2 4.08 24 Colours 1 2.04
8 Clock 2 4.08 25 Hour wheel 1 2.04
9 Number 2 4.08 26 Number on the clock 1 2.04
10 Train 2 4.08 27 Rank 1 2.04
11 Road 2 4.08 28 Ranking 1 2.04
12 Screw of a car 1 2.04 29 Water 1 2.04
13 Adjustable apparatus 1 2.04 30 Train wagon 1 2.04
14 Cycle-circle 1 2.04 31 Ironed linen 1 2.04
15 Mountain 1 2.04 32 Saltin a meal 1 2.04
16 School timetable 1 2.04 33  Walking 1 2.04
17 World 1 2.04 34 Time 1 2.04
Total 49  100.0

Moreover, it was understood from the analyses made that the frequencies of these metaphors
changed between 1 and 4. As a result of the analyses, it appeared that the most frequently repeated
metaphors were "daily life", "lessons" and "human life". The examples related to the sixth-grade

students' perceptions about this concept were given below:

is a pattern. Hence, life is impossible without patterns."

Results Related to the Third Research Question

The third research question included within the scope of this study was stated as "What are the
metaphors which the seventh-grade students have in relation to the concept of pattern?" In this stage,
firstly a total of 25 seventh grade students created a total of 20 different metaphors about "pattern".

"A pattern is like mathematics because there is a rank among them like mathematics."
"A pattern is like a life because the heart repeats the same procedures while pumping blood. And this

These created metaphors were presented in Table 4 below with their frequency values.

Table 4.

Frequency and Percentage Values related to the Seventh Grade Students' Metaphors.
Metaphor f % Metaphor f %
1 Clock 3 15.00 9 Human 1 5.00
2 Months 2 10.00 10 Seasons 1 5.00
3 Days of the week 2 10.00 11 School 1 5.00
4  Block of apartments 1 5.00 12 Onion 1 5.00
5 Baby 1 5.00 13 Limitless 1 5.00
6 Building 1 5.00 14 Candy Crush Saga 1 5.00
7 Number of flowers 1 5.00 15 Train-wagon 1 5.00
8 World 1 5.00 16 Attendance sheet 1 5.00
Total 20 100.00

As a result of the examination of the table, it was observed that the great majority of the metaphors
created by the seventh grade students were created by one participant. It was also observed that the
most frequently repeated metaphor was ‘clock.” It was determined that the metaphors created by two

participants were ‘months’ and ‘days.’ Below are given the examples related to these metaphors.
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"A pattern is like the game of Candy Crush Saga because it becomes more difficult at each level."
"A pattern is like the world because it has an order."

Results Related to the Fourth Research Question

The findings related to the fourth research question included in this study and stated as "Under
which conceptual categories can the metaphors which the fifth, sixth and seventh grade students have in
relation to the concept of pattern be gathered in terms of common characteristics?" were included in
this section. In this context, it was examined which characteristic of the concept of "pattern" was
emphasized by the valid metaphors that the fifth, sixth and seventh grade students produced regarding
the concept of "pattern” regardless of grade level. As a result of this, 107 valid metaphors of a total of
135 students were taken in hand and presented under a total 6 different conceptual categories. These
categories were presented in detail in the following tables.

Category 1. Repetition/iteration: In this category included under the name of "repetition/iteration"
related to the concept of pattern, the metaphors fitting for the definition that the elements in an object
or event set follow one another were gathered. The metaphors gathered under this category were
tabulated according to the grade levels and presented in Table 5.

Table 5.
Students' Metaphors for Repetition/Iteration Category.
Fifth Grade Sixth Grade Seventh Grade

Metaphor f % Metaphor f % Metaphor f %
Months 2 5.27 Daily life 2 4.08 Days 2 10.00
Tree 1 2.63 School timetable 1 2.04 Seasons 1 5.00
Night-day 1 2.63 World 1 2.04 Months 1 5.00
Clock 1 2.63 Lesson 1 2.04
Turkish National Anthem 1 2.63 Life 1 2.04
School start&finish times 1 2.63 Ant 1 2.04
School bell 1 2.63 Clock 1 2.04
Movements of the sun, 1 2.63
earth and world

Total: 9 23.68 Total: 8 16.32 Total: 4 20.00

When Table 5 is examined, it is understood that 9 fifth grade students created a total of 8 different
metaphors, 8 sixth grade students created a total of 7 different metaphors and 4 seventh grade students
created 3 different metaphors under the "repetition/iteration" category of the concept of pattern.
According to the grade levels, the most frequently repeated metaphors were "months", "daily life" and
"days", respectively. Some students’ opinions related to the metaphors included under this category
were given below:

"A pattern is like the movements of the sun, the earth and the moon because they continuously

repeat.”

"A pattern is like daily life because it always repeats."

"A pattern is like days because they repeat."

Category 2. Being sequential and orderly: In the category of "being sequential and orderly" related
to patterns, the metaphors stating that the concept of pattern were gathered. These were gathered
under this category were tabulated according to the grade levels and presented below. When Table 6 is
examined, it is observed that 15 fifth grade students created a total of 12 different metaphors, 15 sixth
grade students created a total of 13 different metaphors and 7 seventh grade students created a total of
7 different metaphors under the category of the patterns’ "being sequential and orderly". Under this
category, while the metaphors most frequently repeated by the fifth-grade students were "night-day"
and "seasons," the ones most frequently repeated by the sixth-grade students were "night-day" and
"days".
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Table 6.
Students” Metaphors for the Category of Being Sequential and Orderly.
Fifth Grade Sixth Grade Seventh Grade
Metaphor f % Metaphor f % Metaphor f %
Night-day 3 7.90 Night-day 2 4.08 Months 1 5.00
Seasons 2 5.27 Days 2 4.08 Building 1 5.00
Evening news 1 2.63 Adjustable apparatus 1 2.04 Flower 1 5.00
Alphabet 1 2.63 Lessons 1 2.04 World 1 5.00
Phases of the moon 1 2.63 Daily life 1 2.04 School 1 5.00
Shapes 1 2.63 Rule of life 1 2.04 Clock 1 5.00
Star 1 2.63 Worship 1 2.04 Att. sheet 1 5.00
Sunrise and sunset 1 2.63 Human 1 2.04
Book 1 2.63 Mathematics 1 2.04
Morning-evening 1 2.63 Number on the clock 1 2.04
The movement of the sun, 1 2.63 Number 1 2.04
earth and moon
Number of days in a month 1 2.63 Rank 1 2.04
Ranking 1 2.04
Total: 15 39.47 Total: 15  30.60 Total: 7 35.00

Moreover, it appeared that, under this category, the metaphors created by the seventh-grade
students were each uttered by one participant. Examples from the metaphors included under this
category were given below.

"A pattern is like the number of days in a month on the calendar because they are in different

lengths, January has 31 days and then 30."

"A pattern is like a life of one day because life goes on in succession. | think lives of humans are a

pattern.”

"A pattern is like an attendance sheet because the attendance sheet is sequential.”

Category 3. Regularity of the pattern: It was observed that five of the fifth-grade students, three of
the sixth-grade students and two of the seventh-grade students created metaphors by emphasizing the
concept of pattern. The metaphors gathered under this category were tabulated according to the grade
levels and presented in Table 7.

Table 7.
Students’ Metaphors for the Category of Being Sequential and Orderly.
Fifth Grade Sixth Grade Seventh Grade

Metaphor f % Metaphor f % Metaphor f %
Leap year 1 2.63 Rule 2 4.08 Clock 1 5.00
Phases of the moon 1 2.63 Clock 1 2.04 Train-wagon 1 5.00
Movements of sun, earth&moon 1 263
Daily plan 1 263
Lightning-thunder 1 263

Total: 5 13.15 Total:3 6.12 Total: 2 10.00

When Table 7 is examined, it is observed that the fifth-grade students created 5 different
metaphors, sixth grade students created 3 different metaphors and the seventh grade students created
2 different metaphors under the category of "the pattern's having a rule". It is observed that most of the
metaphors created according to the grade levels were created by one participant. Moreover, it was
understood from the analyses that only 10 of these metaphors stated by the participants took this
characteristic into consideration. The examples of the metaphors included under this category were
given below:
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"A pattern is like a rule because a pattern is not possible without a rule."

"A pattern is like a leap year because it has a rule of taking place once every four years"

"A pattern is like a clock, time because there is a rule between two numbers. Just as the time
difference on a clock is the same, there are seconds. One is no longer or shorter than another. The
interval is the same; it has a rule."

Category 4. Continuity of pattern: This category, called the continuity of the pattern, is the category
under which the metaphors covering the characteristic of the patterns' regularly continuing and
expanding structures were gathered. The metaphors gathered under this category were tabulated
according to the grade levels and presented in Table 8.

Table 8.
Students’ Metaphors for the Category of the Pattern's Continuity.
Fifth Grade Sixth Grade Seventh Grade

Metaphor f % Metaphor f % Metaphor f %

Human 1 2.63 Mountain 1 2.04 Block of apartments 1 5.00
Lessons 1 2.04 Baby 1 5.00
House 1 2.04 Human 1 5.00
Number 1 2.04 Clock 1 5.00
Water 1 2.04 Infinity 1 5.00
Walking 1 204
Time 1 2.04

Total: 1 2.63 Total: 7 14.28 Total: 5 25.00

When Table 8 is examined, it is observed that only one of the fifth-grade students created
metaphors under the category of "the continuity of pattern." Moreover, 7 sixth grade students were
able to create a total of 7 different metaphors and 5 seventh grade students were able to create 5
different metaphors. The metaphors created according to the grade levels were the metaphors created
by one participant. Some student opinions about the metaphors under this category were given below
according to the grade levels.

"A pattern is like a human because it always increases and decreases."

"A pattern is like time because it always lasts."

"A pattern is like infinity because the beginning of a pattern is known but its end is unknown."

Category 5. Pattern as a shape: Starting from the shapes used while forming a pattern and the
shapes which students encounter in pattern questions, the metaphors created by the student were
gathered in the category of 'the pattern as a shape'. The metaphors gathered under this category were
tabulated according to the grade levels and presented in Table 9.

Table 9.
Students’ Metaphors for the Category of 'The Pattern as a Shape.
Fifth Grade Sixth Grade

Metaphor f % Metaphor f %
Wardrobe 1 2.63 Train 2 4.08
Ant 1 2.63 Road 2 4.08
Window 1 2.63 Cycle-circle 1 2.04
Shape 1 2.63 Ironed linen 1 2.04
Caterpillar 1 2.63 Train wagon 1 2.04

Total: 5 13.15 Total: 7 14.28

When Table 9 is examined, it is observed that 5 fifth grade students created a total of 5 different
metaphors and 7 sixth grade students created a total of 5 different metaphors under the category of
"The pattern as a shape". However, the seventh-grade students did not create any metaphors under this
category. It is considered that this obtained result arose from the fact that the algebra-intensive subjects
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are taught at the seventh-grade level. The most frequently repeated metaphors which the sixth-grade
students created were the metaphors of "train" and "road." Some student opinions about the
metaphors included under this category were given below according to the grade levels.

"A pattern is like a train wagon because shapes of patterns are regular.”

"A pattern is like a window because it is composed of panes."

Category 6. Other: Since the metaphors created by 3 of the fifth-grade students, 9 of the sixth-grade
students and 2 of the seventh-grade students were not included in any category, they were gathered
under the category of "other" and presented. The metaphors gathered under this category were
tabulated according to the grade levels and presented in Table 10.

Table 10.
Students’ Metaphors for the 'Other' Category.

Fifth Grade Sixth Grade Seventh Grade
Metaphor f % Metaphor f % Metaphor f %
Friendship/Love 1 2.63 Life 2 4.08 Onion 1 5.00
Flying horses 1 2.63 Screw of the car 1 2.04 CandyCrushSaga 1 5.00
Game 1 2.63 Daily life 1 2.04

Mathematics 1 2.04
Crown of math 1 2.04
Colors 1 2.04
Hour wheel 1 2.04
Saltin a meal 1 2.04
Total: 3 7.91 Total: 9  18.40 Total: 2 10.00

It is eye-catching that it was the sixth-grade students that created most metaphors (9 metaphors)
under the category of 'other'. Samples in this category were given below:

"A pattern is like a game because it is amusing."

"A pattern is like the crown of mathematics because it ornaments and shapes."

"A pattern is like colors; because colors are formed from one another, the pattern resembles it."

Results Related to the Fifth Research Question

While an answer was sought for the fifth research question included in the study and stated as "Do
the categories explaining the metaphors produced by the fifth, sixth and seventh grade students about
the concept of pattern indicate significant differences according to grade level?" the metaphors created
by the students were evaluated and compared in the context of 6 different categories determined
within the scope of this study.

For this comparison, the Chi-Square Test was used. In order to administer this test, firstly frequency
and percentage values were calculated to determine the categories under which the metaphors created
by the students. The frequency and the percentage values of the metaphors included under these
conceptual categories were given in Table 11. From the above table, it is observed that the participant
students created more metaphors in the category of "Being sequential and orderly" compared to the
other categories (Fifth grade 39.47%; Sixth grade 30.61%; Seventh grade 35.00%; All 34.58%). However,
it is observed that few metaphors were created by the fifth-grade students in the category of ‘the
continuity of the pattern’ (2.63%). Moreover, while the least number of metaphors in the sixth-grade
students (6.12%) were in the category of "The pattern's having a rule", the least number of metaphors in
the seventh-grade students (.00%) were in the category of "The pattern as a shape."

When the general picture is examined, it is observed that the fifth, sixth and seventh grade students
created metaphors mostly under the categories of "Being sequential and orderly" and "Repetition and
iteration" (34.58% and 19.63%, respectively). However, it was also determined that they created fewest
metaphors under the category of "The pattern's having a rule" (9.35%).
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Table 11.
Frequency and Percentage Values of the Conceptual Categories according to Grade Levels.
Fifth Grade Sixth Grade Seventh Grade Total
Categories f % f % f % f %
Repetition-Iteration 9 23.69 8 16.32 4 20.00 21 19.63
Being sequential, Orderly 15 39.47 15 30.60 7 35.00 37 34.58
A pattern's having a rule 5 13.15 3 6.12 2 10.00 10 9.35
Continuity of a pattern 1 2.63 7 14.28 5 25.00 13 12.15
The pattern as a shape 5 13.15 7 14.28 0 .00 12 11.21
Other 3 791 9 18.40 2 10.00 14 13.08
Total 38 100.00 49 100.00 20 100.00 107 100.00

The results of the Chi-Square applied with the aim of investigating if the metaphors which the fifth,
sixth and seventh grade students created in relation to the concept of pattern changed according to the
grade levels were given in Table 12. According to the Chi-Square Test result (x2=20.45; p=.16), there
were no significant differences between the grade levels and the metaphors included in different
categories.

Table 12.
Analysis Results related to the Comparison of Metaphors according to the Grade Levels.
Value df p
Pearson Chi-Square 20.45° 15 .16
Likelihood Ratio 20.28 15 .16
N of Valid Cases 107

Discussion, Conclusion & Implementation

In this study, the students' ways of understanding the concept of "pattern" were revealed via
metaphors. The metaphors created by the students within the scope of this study were grouped in 6
different dimensions. In this scope, the created groups related to the concept of pattern appeared as
the dimensions of repetition/iteration, being sequential and orderly, being regular, and continuity of the
pattern, shape and the category of other including the valid metaphors not grouped under the other
categories.

An important part of the students emphasized the sequential and orderly (34.58%) and
repeating/iterating (19.63%) aspects of the concept of pattern in the metaphors which they created.
These points to the fact that the students were more acquainted with the repeating and hence
sequential and orderly pattern examples from lessons and course books. In the analyses, it was
observed that the examples generally used in course books and lessons for the pattern started with the
sequences of numbers or shapes repeating in a certain order. This reached result seems to support the
result obtained by Yaman (2010) that the kind of pattern at which the students were most successful
was the repeating patterns. In this context, it can be stated that the repetitive visuals presented
concretely to students are more understandable and permanent than the patterns with a certain rule.
Moreover, in the analyses, it was observed that the fifth-grade students created the highest number of
metaphors related to these two categories.

The findings obtained in this study indicate that few of the students (9.35%) created metaphors in
relation to the fact that the concept of pattern is required to have a rule. The fact that the students
emphasized this situation little in this study supports their difficulties in determining pattern rule and
writing it as an algebraic expression revealed by previous research. It is considered that this arose from
the fact that in this study the students could not use the regularity characteristic of the pattern
sufficiently in their thought structures due to these difficulties which they experienced.
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The other two categories arising in this study were the categories of continuity of the pattern and
shape. When the metaphors created by the students in relation to the category of continuity were
examined, it was understood that especially the sixth and the seventh-grade students, though few
created metaphors within the scope of this category. On the contrary, when the metaphors included in
the category of shape were looked in, it was also observed that only the fifth and the sixth-grade
students created metaphors highlighting this aspect of the pattern. This can be attributed to the fact
that continuity is also highlighted in the practices done with the aim of determining the rule of the
pattern in the seventh-grade programs. In addition, it was understood that the fifth grade students
produced metaphors that emphasized the regularity of the pattern while they produced the least
number of metaphors regarding its continuity. In this context, the fact that the students highlighted
more the continuity aspect of the pattern instead of its shape as their grade levels increased points to
the fact that as the grade levels increased, the students started to internalize and understand the
concept of pattern completely. These results seem to support the finding obtained in the studies carried
out by Yaman and Umay (2013) and Yaman (2010) indicating that student achievements concerning
pattern increased as their grade levels raised.

Moreover, when the metaphors created within the scope of this study were examined, it was
observed that the fifth grade students created metaphors by looking at the characteristics belonging to
the concept of pattern from a broader perspective and the students at this grade level did not take the
expanding characteristic of the pattern into consideration. Considering the concept of pattern is
fundamental in teaching algebra, it was revealed that the sixth and seventh grade students did not have
a grasp of the concept of pattern sufficiently in mathematical sense during the transition to algebra.
Moreover, it was understood from the metaphors that the concept of pattern was rather a concept
remembered with examples from daily life and progressing in a certain order for middle school students.
This makes the role of the teacher in the learning of this concept important. Besides this, it is also eye-
catching that the examples given by the students in relation to the concept of pattern such as days,
months, night-day were greatly similar. This result seems to support the result obtained in the study
made by Lannin, Barker and Townsend (2006) pointing out that one of the factors affecting students'
approaches was teacher's interaction. For, it was understood from the analyses made within the scope
of this study that when the teachers of the students at different grade levels were the same, they used
similar examples and explanations. Moreover, it is also eye-catching that the metaphors created by the
fifth, sixth and seventh grade students in different categories in relation to the concept of pattern did
not differ significantly according to the grade levels. It could be understand that the students at
different grade levels created similar metaphors.

In addition, the metaphors were used as a tool in revealing all grade students' perceptions in relation
to the concept of “pattern” and it was found as a result of the analyses that the students created
metaphors in relation to the concept of “pattern” not based on their positive and negative aspects but
mostly based on the characteristics of the concept of “pattern”. As it is seen in the obtained results, the
students generally focused on the repetition characteristic of the “pattern”.

The results obtained within the scope of this study indicated that the middle school students having
worked on different patterns starting from the nursery school ages created metaphors primarily in this
way as a result of the works on the pattern highlighting the sequential and repetitive characteristics of
the pattern. This situation points out the importance of including works where different characteristics
of the pattern are also emphasized starting from small classes. This study was carried out with a group
of student who study in only one region and one city. It was organized with only middle school students
except eighth grade students.

Further studies may include students from different grades and regions. In studies to be made on the
pattern, designs and practices aiming to teach the concept of pattern could be included. Moreover, in
future studies, students' insufficient knowledge, mistakes, and misperceptions about different
mathematical concepts like the concept of pattern can be determined through metaphors. Lessons can
also be prepared by teachers with the aim of helping students consolidate their knowledge. In this way,
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problems arising from mathematical concepts could be solved without leading to new problems in
different concepts, which are based on the concept under examination, that is to say, without causing
any learning deficiency.

The researchers to make studies on metaphors are suggested to determine student opinions about
different subjects/concepts or the same subject over broader samples. Moreover, reasons for opinions
can be examined in detail also by including the interview technique in future studies.
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Turkish Version

Girig

Bilim dallari icinde degerini higcbir zaman yitirmeyen ve degeri glin gegtikce artan alanlarin basinda
matematik gelmektedir. Bilim de oldugu kadar ginliik hayatimizda da agirlikli olarak kullandigimiz
matematik, Glkelerin egitim programlarinda en 6n sirada yer almaktadir (Polat, 2010). Etkili bir
matematik egitimi ile Glkemizde ve dlinyamizda, gelisen teknolojiye ve bilime ayak uydurabilen, analitik
diisiinebilen, konulara elestirel yaklasan ve ¢6zim odakli disinen bireylerin yetistirilmesi
amagclanmaktadir. Bununla birlikte, 6zellikle de tilkemizde matematik ¢ogu bireyler tarafindan zorunlu
temel egitimde karsilasildiginda sevilmeyen ve korkulan bir ders olarak gorilmektedir. Matematigin
sevilmesi, anlasiimasi ve 6grenilmesi de yapisinin taninmasi ile mimkindir. Matematikte yer alan
ortntilerin incelenmesi, matematiksel iliskilerin ortaya koyulmasi ile matematik yapi anlasilabilmektedir
(Hargreaves, Shorrocks-Taylor & Threlfall, 1999).

Matematigin temel konularindan birisi de 6riintii kavramidir. Oriintii kavrami, ingilizcede “pattern”
sozcugune karsilik gelmekte olup, bu kavrama ilk kez 2004 yilinda uygulamaya koyulan matematik
programinda (Milli Egitim Bakanligi, 2004) yer verilmistir. Oriintli “olay veya nesnelerin diizenli bir
bicimde birbirini takip ederek gelismesi” seklinde tanimlanabilir (Turk Dil Kurumu, 2018). Gunlik
hayatimizda birgok konuda bir diizen, bir kural yani genel anlamiyla bir 6riintli yer almaktadir (Palabiyik
& Akkus-ispir, 2011). Baska bir ifadeyle, &riintiiler bireylerin giinliikk hayatin her alaninda karsilastiklari
vapilar olmakla birlikte, matematiksel olarak da siirekli karsimiza ¢itkmaktadir. Matematiksel olarak ele
alindiginda ise, orlintiler bir seklin veya hareketin belirli bir diizen icinde tekrar etmesiyle ortaya ¢ikan
ve belirli bir kural icinde gergeklesen durumlardir. Matematik kavramlarinin birbirleri ile benzer ve farkl
ozelliklerinin belirlenmesini ve agiklanmasini gerektirmesi acisindan distnildiginde, o6runtiler
matematik 6greniminde temel olan becerileri kapsamakta ve bu yoniyle bliylik 6nem arz etmektedir
(Papic, 2007). Baska bir ifadeyle, oruntileri tanima, devam ettirme ve olusturma gibi Ozellikler
matematigin dizenini kavramada ve genelleme yapmada ¢ok 6nemli yeteneklerdir (Burns, 2000).
Ogrencilerin soyut diisiinme gelisimine de yardimci olan &riintiiler, cebirsel diisinme gelisiminde de
onemli bir etkendir. Ayrica, orlintliler konusu butiin sinif dizeylerinde fonksiyonlarin ve iliskilerin
anlasilmasinda da cebir icin gerekli gorilen becerileri kapsamaktadir (National Council of Teachers of
Mathematics [NCTM], 2000). Yani, cebir alanindaki temel kavramlarinin olusmasinda 6runtulerin farkh
bicimlerdeki gosterimi ve sembolik ifadesi 6nemlidir (Milli Egitim Bakanlig [MEB], 2009). Benzer sekilde;
sayl kiimeleri, olgller ve geometri kavramlari ile de iliskili oldugundan, oriintiiler 6grencilerin
matematiksel kavramlar arasindaki iliskileri anlamalarina ve dolayisiyla matematiksel disiinmeye de
katkilar saglar. Bu iliskileri anlamlandirabilmenin bireylerdeki saglayacagi katki da ayrica 6nemlidir
(Hargreaves et al.., 1999; as cited in Ozdemir, Dikici & Kiiltiir, 2014).

Bircok matematik kavraminin anlasiimasinda 6nemli bir role ve etkiye sahip olan orintiler,
Tirkiye'de geleneksel 6gretme yaklasiminin uygulandigi yillarda cebir egitimi ile birlikte ortaokul yedinci
siniftan  itibaren verilmekteydi. 2005-2018 yillari arasinda uygulamaya koyulan matematik
programlarinda ise, “Oriintii ve iliskiler” konusu olarak anaokulundan itibaren tiim sinif diizeylerinde yer
almaya baslamistir (MEB, 2005; 2009; 2017; 2018). Boylelikle, 6grencilerin ilerleyen ortaokul siniflarinda
karsilasacaklari cebir konusunun soyut bir kavram olmakla birlikte daha iyi anlasiimasi saglanmasi
planlanmistir. Bu kapsamda, 2009 yili Matematik Dersi Programi'nda, ilkokuldaki 6grencilerin ilk olarak
tekrarli Orlntller Uzerinde c¢alismalari saglanmaktadir. Ardindan, bir o6rintinin eksik kisminin
tamamlanmasi, devam ettirilmesi, 6rinttdeki iliskilerin kesfedilmesi ve 6rintiideki kuralin bulunmasiyla
ilgili ¢alismalar yapmaktadirlar (MEB, 2009). ilkégretimin 6-8. siniflarinda temel beceri olarak
"6grencilerin orintudeki kurah genellemesi ve harfle ifade etmesi" de yer almaktadir. 2013 yilinda
diizenlenen Ortaokul Matematik Programi'nda ise, besinci sinifta "Sayilar ve islemler" alt 6grenme alani
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icerisinde 6runtl kavramina yer verilmistir. Altinci sinif diizeyinde de, 6grencilerin sayi érintilerinde
istenilen terimi bulmalari ve cebirsel ifadeleri anlamlandirmalar Uzerinde ¢alismalar yapilmasi
ongorilmistir (MEB, 2013). Boylelikle, 6grencilerin ilk kez "Cebir" 6grenme alanina iliskin kazanimlar ile
mesgul olmalari amaglanmistir. Ardindan, 2017 ve 2018 yilinda uygulamaya koyulan ilkokul ve Ortaokul
1,2,3,4,5,6,7, ve 8. siniflar icin Matematik Dersi Ogretim Programlari ile de 6riintii kavraminin 6gretimine
ilkokul matematik dersi kazanimlarinda agirlik verilmistir. Bu kapsamda, 2018 yili programinda ilk Ug
sinifta (1-3. siniflar) "Geometri" (initesi igerisinde birinci sinifta 2 kazanim ve 6 ders saati, ikinci sinifta 2
kazanim ve 5 ders saati ve Uglnci sinifta da 1 kazanim ve 3 ders saati olacak sekilde "Geometrik
Oriintiiler" konusu yer almaktadir. Bu siniflarda programda yer alan kazanimlar ise, birinci sinifta
ogrencilerin belirli bir geometrik 6runtliyl deneyimlerle bulmalar; 6geleri nesneler, geometrik sekiller
veya cisimler olan bir érintideki iliskinin belirlenmesi ve eksik birakilan 6genin bulunmasi, en g¢ok g
dgeli geometrik 6riintii olusturmalari bicimindedir. ikinci ve Ggilincii sinifta da sirasiyla; tekrarlayan bir
ortntlide eksik birakilan 6geleri belirleyerek tamamlama ve bir orlintideki iliskileri gorerek farkli
malzemeler ile ayni iliskiye sahip orlintller olusturma; kaplama yapmaya, yaptigl kaplama orintisina
noktali ya da kareli kagit izerine ¢izmeye imkan veren kazanimlar yer almaktadir (MEB, 2018). 2018 yili
Matematik Dersi Ogretim Programi'nda, doérdiincii sinifta "Sayilar ve islemler" {initesi icerisinde "Dogal
Sayilar" konusunda "Belli bir kurala gore artan ya da azalan sayi oriintileri olusturur ve kuralini agiklar"
biciminde ve besinci sinifta da benzer sekilde ayni {inite ve konu igerisinde "Kurali verilen sayi ve sekil
orlntulerinin istenen adimlarini olusturur" yer alan 6riinti konusu altinci sinifta yer almamistir. Bunun
yerine, yedinci sinifta "Cebir" (initesi icerisinde "Cebirsel ifadeler" konusunda "Sayi ériintilerinin kuralini
harfle ifade eder, kural harfle ifade edilen orlintlinin istenilen terimini bulur" bicimindeki kazanim ile
yer almistir. Son yillarda Turkiye'deki programlarda orintiler konusunda agirlikh olarak yer verilmeye
baslanmasi ve her yenilenen programda orintiiler konusuna yeni diizenlemeler yapilmasi da, érintiler
konusunun énemli oldugunu gosterir niteliktedir.

Bu alanda yapilan arastirmalar incelendiginde, bu arastirmalarin ¢ogunlukla orlintt kavrami ile iligkili
olan kavramlari da ele aldigi ve bazilarinin ilkégretim (MacGregor & Stacey, 1993; Palabiyik & Akkus-
ispir, 2011; Tanisli, 2008; Yaman, 2010) bazilarinin da (iniversite (Tanish, Kése & Camci, 2017; Yaman &
Umay, 2013; Yesildere & Akkog, 2010; 2011) dizeyinde yapilmis arastirmalar oldugu gorilmustir. Bu
arastirmalardan, MacGregor ve Stacey (1993) yapilan arastirmada, 14-15 yas grubundaki 6grencilerin
ortntlyla gorme ve kuralini yazma durumlari incelenmistir. Arastirmanin sonucunda, Ogrencilerin
fonksiyon tablolarini yorumlarken ve cebirsel kurallar olustururken zorlandiklari agiklanmistir. Palabiyik
ve Akkus-ispir (2011) tarafindan yapilan arastirmanin sonucunda ise, ériintii temelli olan ve &riintii
temelli olmayan cebir 6gretiminin yedinci sinif 6grencilerinin cebirsel disinme becerilerine ve
matematige karsi tutumlarina olan etkilerinin incelenmesi amaclanmistir. Calismanin sonucunda, oriinta
temelli cebir 6gretimi ile 6grencilerin kavramsal olarak cebiri daha iyi 6grendikleri sonucuna ulasiimistir.
Tanish (2008) tarafindan, ilkogretim besinci sinif 6grencilerinin 6rintilere iliskin anlama ve kavrama
bicimlerini belirlemeyi amacglayan ¢alismada ise tekrarlayan, sabit degisen ve artarak degisen oOrlintilere
yer verilmistir. Arastirmanin sonucunda, tekrar eden oriintiilerde tekrar birimini belirlemenin; ériintly
sonlu bir adima devam ettirebilmede, sekiller arasi sayisal iliskinin bulunmasinda ve tekrarlayan bir
orintl olusturulmasinda énemli bir etken oldugu belirlenmistir. Ayrica, ayni ¢calismada 6grencilerin sayi
orintlsu etkinliklerinde, drintudeki iliskiyi bir 6nceki terimle iliskilendirerek ya da érintiideki terimlerin
dogal yapisini ele alarak tanimladiklari sonucuna ulasiimistir. Tanish vd. (2017) ise, ortaokul matematik
6gretmen adaylarinin orintileri dikkate alarak genellemelerini incelemeyi, genellemeler icin ortaya
koyduklari dogrulamalari kesfetmeyi amacglamislardir. Calisma bulgularinin neticesinde, 6gretmen
adaylarinin éruntileri genelleme siirecinde belirgin ve belirgin olmayan muhakemeleri kullandiklari ve
dogrulama sirecinde ise tiimdengelim ve timevarim yontemlerini benimsedikleri ortaya koyulmustur.
Yaman (2010) tarafindan gergeklestirilen arastirmada da, ilkogretim 6grencilerinin 6rinti kavramina
iliskin kavrama bigimlerinin belirlenmesi amaglanmistir. Ogrencilere tekrarlayan, dogrusal genisleyen ve
artarak degisen oOrlntulere ait tablo, sayi dizisi, sekil orlintlisii ve 6riinti problemi formundaki sorularin
ver aldigi bir basari testinin uygulanmasi sonucunda, sinif diizeyi ile basarinin artigi agiklanmis ve
o6grencilerin sembol kullanmayi gerektiren cebirsel ifadelerin yaziminda zorluklar yasadigi raporlanmistir.
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Yaman ve Umay (2013) tarafindan yapilan ¢alismada, 6riintilerin sunum bigimleri agisindan 6grencilerin
matematiksel orintiler ile ilgili performanslarinin sinif seviyelerine gore gosterdigi degisim
incelenmistir. Calismanin sonucunda, 6grencilerin 6riinti sunum bigimlerine gore farkli sinif
dizeylerinde matematiksel oruntilerle ilgili performanslarinda anlamli farkliliklar oldugu tespit
edilmistir. Yesildere ve Akkog (2010) tarafindan gercgeklestirilen arastirmada, mikro-6gretim etkinlikleri
kullanilarak toplam alti 6gretmen adayinin sayi érintilerinin kuralini bulmayi 6gretmede kullandiklar
stratejilerin tespit edilmesi amaglanmistir. Calismanin sonucunda, 6gretmen adaylarinin érintilerle ilgili
birtakim glicliklere sahip oldugu belirtilmistir. Yesildere ve Akkog¢ (2011) tarafindan yapilan bir diger
arastirmada ise, matematik O6gretmen adaylarinin orintlleri genelleme sireglerinin incelenmesi
amaglanmistir. Calismanin sonucunda, 6gretmen adaylarinin 6riintiide yalnizca bir sonraki terimi
bulmay saglayacak sekilde ortak ozellikleri belirlemeye ¢aba harcadiklari gézlemlenmistir. Yapilan bu
arastirmalardan, son yillarda programlarda daha fazla yer verilmeye baslanan "Oriintiiler" konusunda
ogrencilerin eksiklikleri ve guglikleri bulundugu anlasilmaktadir. Literatlir kapsaminda yapilan bu
incelemelerde, bu alanda yapilan ¢alismalarda ¢ogunlukla bireylerin kullanabildikleri 6rinti bicimlerine
odaklanildigl ya da bu konudaki zorluklarinin ele alindigi ve calisildigi anlasilmistir. Sonug olarak da,
ortntilerin 6grencilerin kavramada giglik cektikleri konular arasinda yer aldigi ve hali hazirda oriinti
kavrami ile ilgili birtakim sikintilarin oldugu bu arastirmalarda agiklanmistir. Bununla birlikte, ériintilerin
O0grenimi ve kullaniminda 6grencilerin bu kavrama iliskin inang ve tutumlarinin da etkili olabilecegi
asikardir. Bu nedenle, yapilan bu arastirmalardan farkli olarak bu arastirmada 6grencilerin oriintu
kavramina yonelik sahip olduklari inanglarinin, anlama ve kavrama bigimlerinin ayrica ériintl kavraminin
yapisi ile ilgili distincelerinin tespit edilip irdelenmesi kararlastirilmistir. Boylelikle 6grencilerin 6riintliye
bakis acilari da ele alinip degerlendirilecek ve 6grencilerin bu alandaki zorluklarinin ve sikintilarinin
nedenleri arastirilacaktir. Bireylerin bir konudaki algilarinin ve bakis agilarinin ortaya ¢ikarilmasinin bir
yolu ise metaforlardir. Clinkl bireyler diisiincelerini ifade etmede, soyut olan kavramlar ile bilinen somut
kavramlar arasinda iliski kurarak zihinsel imgeler yani metaforik yapilar olusturmakta ve kavramlar igin
bu metaforlari kullanmaktadirlar (Saban, 2005).

Metaforlar, "yeni bir olguyu veya nesneyi bildigimiz seylerin 6zelliklerini kullanarak anlatmak ve tarif
etmek icin kullanilan araglar"dir (Lakoff & Johnson, 2005). "Bireylerin kendi diinyalarini anlamalarina ve
yapilandirmalarina yonelik glicli bir zihinsel modelleme mekanizmas!" olarak da tanimlanmaktadir
(Arslan & Bayrakgl, 2006). Daha genel bir ifadeyle, metaforlar bir olgu hakkinda diistinmeye yonelten bir
bakis agisi sunmaktadirlar (Shuell, 1990; as cited in Saban, 2003). Kisacasi, metaforlar 6grencilerin
zihinsel gelisimi esnasindaki algilarini ve 6grenme bigimlerini ortaya ¢ikarmada kullanilan zihinsel
araglardir (Ocak & Gindiiz, 2006). Bu nedenle, metaforlar egitimde siklikla kullaniimaktadir ve 6zellikle
de matematik egitiminde metaforlarin kullanildigi bircok arastirmaya rastlanmaktadir.

Bu arastirmalarin bir kismi (Bahadir & Ozdemir, 2012; Cassel & Vincent, 2011; Erdogan, Yazlk &
Erdik, 2014; Giiler, Akgiin, Ocal & Doruk, 2012; Giiner, 2013; Sevindik, Sezgin-Memnun & Cenberci,
2016; Sahin, 2013; Sengiil & Katranci, 2012; Sengiil, Katranci & Gerez-Cantimer, 2014; Yetim-Karaca &
Ada, 2018) matematik, matematik 6gretmeni ve matematik dersi gibi farkh kavramlarin metaforlar
araciligi ile incelendigi calismalardir. Son yillarda yapilan bu arastirmalardan Bahadir ve Ozdemir (2012),
Erdogan vd. (2014), Giiler vd. (2012), Sevindik vd. (2016) ile Sengiil ve Katranci (2012) tarafindan yapilan
arastirmalarda, ozellikle "matematik" kavramina yonelik metaforlarin belirlenmesi amaglanmistir.
Bunlardan Bahadir ve Ozdemir (2012) matematigi "oyun", "hesap araci", "korku &gesi", "tath" ve
"unutulan bir 6ge" olmak Uzere 5 kategori de acgiklamistir. Ayrica, bu arastirmada 6grencilerin
matematigi yalnizca sayi ve islemlerden ibaret olarak diisindtugini de agiklamistir. Erdogan vd. (2014)
tarafindan yapilan arastirmanin sonucunda ise, matematik 6gretmeni adaylarinin matematik kavramina
iliskin metaforlarinin 14 kategoride toplandigi ve adaylarin biiylik ¢ogunlugunun matematigi "sinirsiz",
baglantisiz", "basitce gerekli", "eglenceli", "yigilmali" ve "zorunlu" kategorilerinde Urettikleri
metaforlarla acikladiklari rapor edilmistir. Ogrencilerin bir kisminin da, matematigi "yol gdsterici",
"evrensel", "slireklilik gerektiren", "ancak c¢o6zilebilen", "zihin gelistirici" ve "tek ¢6zUmlu"
kategorilerindeki metaforlarla acikladiklari anlasilmistir. Giler vd. (2012) tarafindan gergeklestirilen
calismanin sonucunda da, matematik 6gretmen adaylarinin matematik kavramina yonelik metaforlarinin
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"sonsuzluk", "bakis acisi", "gereksinim", "yol gosterici" ve "hayatin kendisi" olmak Uzere 5 farkl
kategoride urettikleri metaforlarla agikladiklar anlasiimistir. Sevindik vd. (2016) ise, ¢alismalarinda
meslek lisesi 6grencilerinin yarisindan fazlasinin matematik hakkindaki metaforik algilarinin matematigi
olumsuz algiladiklari belirlenmistir. Sengiil ve Katranci (2012), ilkégretim ikinci kademe 6grencilerinin
"matematik” kavramini ¢ogunlukla "hayat", "bulmaca", "oyun", "diinya", "evren", "su" ve "kitap"
kavramlari ile es anlamli olarak algiladiklarini rapor etmislerdir. Arastirmalardan bir kismi (Cassel &
Vincent, 2011; Giner, 2013) ise 6gretime odaklanmistir. Bu arastirmalardan Cassel ve Vincent (2011)
tarafindan yapilan arastirmada, ilkogretim 6gretmen adaylarinin matematik ve bilim 6gretimi hakkindaki
metaforlari incelenmistir. Calismanin sonucunda, sinif deneyimlerinin konuya, 6gretmene ve 6grenime
yonelik tutumlarini sekillendirdigi aciklanmistir. ilkdgretimden ortadgretime &grencilerin tutumlarina
negatife donustigl, ilkdogretim Ogretmen adaylarinin da sinif deneyimleri arttikga kendi sinif igi
metotlarini Urettigi ve bu deneyimlerin de matematik ve fen 6grenimi ve 6gretimine iliskin tutumlarini
sekillendirdigi belirtilmistir. Gliner (2013) ise, on ikinci sinif 6grencilerinin matematik 6grenmeye yonelik
metaforlarini arastirmistir. Calismasinin sonucunda, bu 6grencilerin matematik 6grenmeyi bilinmeyeni
oynamak, bir arag¢ kullanmak, matematik 6grenmenin zorlugu, matematik 6grenmekten keyif almak,
matematik 6grenmenin eziyeti olmak Uzere sekiz farkli kategoride agikladiklari raporlanmistir. Bununla
birlikte; Sahin (2013) ve Sengll vd. (2014) tarafindan yapilan arastirmalarda ise "matematik 6gretmeni"
ne iliskin metaforlar da ortaya koyulmustur. Bu kapsamda S$ahin (2013), 6gretmen adaylarinin
matematik 6gretmeni, matematik ve matematik dersi olmak lzere bu t¢ kavrama ydnelik sahip olduklar
metaforlari incelemek amaciyla bir arastirma yapmistir. Yapilan galismanin sonucunda, adaylarin
matematik 6gretmenini en ¢ok bilgili ve otoriter; matematigi "zeka", "zevkli", "gerekli", "yetenek", "zor",
"basari" olarak algiladiklari sonucuna ulasmistir. Ayrica, matematik kavrami ile ilgili en az tercih edilen
metaforlari ise "gereksiz", "otoriter" ve "kolay" seklinde agiklamistir. Sengil vd. (2014) tarafindan
yapilan c¢alismada da, ortaokul 6grencilerinin matematik 6gretmeni kavramina iliskin Grettikleri
metaforlar arasinda cinsiyete gore farklilasma olup olmadigi incelenmis ve metaforlarin cinsiyete gore
istatistiksel olarak anlamh bir fark olusturmadigi sonucuna ulasilmistir. Ayrica, Yetim-Karaca ve Ada
(2018) ise, yaptiklari arastirmada 6grencilerin matematik ve matematik 6gretmenine yonelik algilarini
belirlemeye calismislardir. Arastirmanin sonucunda, 6grencilerin bircogu matematik dersini zor, sikici ve
karmasik olarak agiklamis, bir kismi ise dersi kolay ve eglenceli bir ders olarak ifade etmislerdir. Ayrica,
bazi Ogrencilerin matematik dersinde basarili olmak icin zeki olmanin gerektigini belirttikleri bu
arastirmada agiklanmistir.

Matematik egitiminde metaforlar Gzerinden yapilan ¢alismalarin bir kismi (Cansiz-Aktas ve Aktas,
2013; Horzum ve Yildirim, 2016; Sezgin-Memnun, 2015; Sezgin-Memnun, Ding ve Aydin, 2018; Toluk-
Ugar, Piskin, Akkas ve Tash, 2010; Turhan-Tiirkhan ve Yesilpinar-Uyar, 2016; Yee, 2012) ise matematik
ispati, matematik problemi, geometri, ve fonksiyon gibi farkli matematik olgularinin metaforlar
Uzerinden incelendigi calismalardir. Bu arastirmalardan Cansiz-Aktas ve Aktas (2013) tarafindan yapilan
calismada, matematik bolimi o6grencilerinin  ispat konusundaki metaforlarinin incelenmesi
amaglanmistir. Yapilan galismanin sonucunda, Ogrencilerin metaforlarinin kaynak ve nedenlerinin
cogunlukla kanitlama isleminin acikliga kavusturulmasi hakkinda oldugu gorilmdistir. Horzum ve Yildirim
(2016) tarafindan yapilan arastirmada, lise 6grencilerinin geometriye iliskin algilarini ortaya ¢ikarma
amaglanmistir. Calismanin sonucunda, 6grencilerin metaforlarini 10 kategori altinda toplam 49 farkli
metafor (izerinden agcikladiklari rapor edilmistir. Ogrencilerin cogunlugunun geometri hakkinda olumlu
veya notr algiya sahip olduklari, dortte birinin ise olumsuz algilara sahip olduklari belirlenmistir. Olumsuz
alglya sahip Ogrenciler ise, cogunlukla geometrinin karmasik, sikici, zor ve sinirsiz olma yonlerini
vurgulamiglardir. Sezgin-Memnun tarafindan 2015 vyilinda gerceklestirilen ¢alismada, ortaokul
ogrencilerinin matematik problemine yonelik sahip olduklari metaforlarin belirlenmesi amaglanmistir.
Calismanin sonucunda metaforlarin "Zor/karmasik", "emek/beceri gerektirme", "zevkli/eglenceli",
"strateji kullanimi", "fayda/bilgi kazanimina katki", "korkutucu/sikici", "6nemli/degerli" ve "kolaylik"
olmak lizere sekiz kategori altinda toplandigi agiklanmistir. Sezgin-Memnun vd. (2018) tarafindan yapilan
arastirmada matematiksel bir kavram olan fonksiyon kavrami ile ilgili 6grencilerin metaforlarinin
belirlenmesi amaglanmistir. Calismada, toplam 8 kategoride 149 gecerli metafor tanimlamislardir.

235



Selin CENBERCI, Dilek SEZGIN MEMNUN, Hasibe iNCE — Pegem Egitim ve Ogretim Dergisi, 10(1), 2020, 215-250

Calismanin sonucunda da, 6grencilerin yarisindan fazlasinin fonksiyon kavramini "zor" bir kavram olarak
dusunirken, bazi 6grencilerin bu kavrami "kolay" bulduklarini agiklamislardir. Toluk-Ugar vd. (2010),
ilkogretim 6grencilerinin matematigi her yoni ile ele alan bir metafor ¢alismasi yapmiglardir. Calismanin
sonucunda, 6grencilerin matematigi cogunlukla "hesaplama", "sayilar" ve "islemler" olarak yorumladigi
anlasilmistir. Bununla birlikte, 06grenciler "matematik problemi ¢6zme'"yi "test sorusu ¢ézme",
"matematikte basarili olma"yi ise "hizli ve dogru hesap yapma" olarak yorumlamislardir. Benzer sekilde,
ogrencilerin matematikte basari icin zeki olmanin yeterli oldugunu ve matematikgilerin genelde sayilarla
ugrasan, sosyal olmayan, yalniz, ice kapanik, sessiz ve sinirli bireyler oldugunu ifade ettiklerini rapor
etmiglerdir. Turhan-Turkhan ve Yesilpinar-Uyar (2016) tarafindan gergeklestirilen arastirmada ise,
ortaokul 6grencilerinin  matematik problemine yonelik olusturduklari metaforlar 7 kategoride
toplanmistir ve en c¢ok Uretilen 4 metaforun “yasam”, "oyun", "labirent" ve "arkadas" oldugu
belirlenmistir. Yee (2012) ise, 6grencilerin matematiksel problem ¢ézmeyi nasil algiladiklarini belirlemek
amaciyla, 6grenci ve 6gretmenlerin katilimiyla bir calisma gergeklestirmistir. Calismanin sonucunda,
ogrencilerin tutarh metaforlar Urettigi ve derste 6gretmenlerin metafor kullaniminin etkili oldugu rapor
edilmistir. Bununla birlikte, yapilan incelemelerde matematiksel tanimlar ve kavramlar lzerine yapilan
metafor ¢alismalarinin farkli alanlarda yapilmig sinirli sayida ¢alisma bulundugu ve bu ¢alismalarin da
arastirma kapsamina alinan kavramdan farkli kavramlar oldugu gériilmistir. Ozellikle &grenciler igin
soyut olan matematik kavramlarinin somutlastiriimasina yardimci oldugu disiinilen metaforlarin, farkli
matematik kavramlari igin kullanimi matematik 6gretimine 6nemli katkilar saglayabilir. Bu nedenle, bu
calismada cebirin olusturulmasinda temel olan, son yillarda Tirkiye'de yapilan ders programi diizenleme
ve degisiklikleri sonucunda 6n plana ¢ikmis ve giliniimiizde anaokulundan itibaren matematik dersi
programlarinda yer almakta olan, 6grenciler agisindan anlasiimasi gii¢ kabul edilen ve glnlik hayatta da
orneklerine sikga rastlanilan matematigin temel konularindan "oriintuler" ile ilgili gerceklestirilecek bir
metafor calismasi gerceklestirilmesinin alana onemli katki saglayacagi disiinilmektedir. Baska bir
ifadeyle, "orintld" kavraminin yapilan bu arastirma kapsamina alinmasinda son yillarda yapilan program
degisikliklerinin ardindan 6n plana ¢ikmis ve 6zellikle de fonksiyon gibi lise konularinin 6grenimi icin de
temel olusturan kavram olmasi etkili olmustur. Ayrica, ortaokul 6grencilerinin "orantia" kavrami ile ilgili
algilarinin tespit edilmesinin yaninda 6grencilerin cebire gegis sirecinin ve cebirsel disinme yapisinin
temel etmenlerine yonelik ilgi ve tutumlarinin ortaya cikarilmasi da saglanabilir. Bu konuda yapilan
arastirmalar da, 6rtintii kavramini 6grenmedeki zorluga isaret etmektedir. Bu kapsamda, 6grencilerin
orintu kavrami ile ilgili dusiincelerine ve bilgi dizeylerine iliskin fikirler elde edilmesi ve orlinti
kavraminin 6gretimine iliskin farkh bakis agilari kazandirilmasi hususlari oldukga énemlidir. Bu nedenle,
bu arastirmada ortaokul besinci, altinci ve yedinci sinif 6grencilerinin orlinti kavramini algilamalarinin
incelenmesi ve bu kapsamda arastirmaya katilan Ogrencilerin 6riinti kavramina yonelik olarak
metaforlarin ortaya koyulmasi amaclanmistir. Bu amagla, asagida yer alan arastirma problemlerine
cevap aranmistir:

1. Ortaokul besinci sinif 6grencilerinin 6rintl kavramina iliskin sahip olduklari metaforlar nelerdir?

2. Ortaokul altinci sinif 6grencilerinin 6riintl kavramina iliskin sahip olduklari metaforlar nelerdir?

3. Ortaokul yedinci sinif 6grencilerinin 6riintli kavramina iliskin sahip olduklari metaforlar nelerdir?

4. Ortaokul besinci, altinci ve yedinci sinif 6grencilerinin 6rinti kavramina yonelik sahip olduklari
metaforlar ortak 6zellikler bakimindan hangi kavramsal kategoriler altinda toplanabilir?

5. Ortaokul besinci, altinci ve yedinci sinif 6grencilerinin 6riintii kavramina yonelik olarak Urettikleri
metaforlar sinif diizeylerine gore farklilasmakta midir?

Yontem

Bu bolimde; ortaokul 6grencilerinin 6riinti kavramini algilayis bicimlerinin, bu kavrama yonelik sahip
olduklari metaforik algilarinin belirlenmesi amaciyla gercgeklestirilen arastirmanin modeline, ¢alisma
grubuna, verilerin toplanmasi ve analiz edilmesine iliskin detayl bilgilere yer verilmistir.
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Arastirma Modeli

Ortaokul begsinci, altinci ve yedinci sinif 6grencilerinin “6riintid” kavramini algilayis bicimleri ile bu
kavrama yonelik sahip olduklari metaforlarin incelenmesini amaglayan bu galisma, arastirma desenini
nitel arastirma yontemlerinden biri olan "olgubilim" (fenomenoloji) deseni aracihgl ile
gerceklestirilmistir. "Olgubilim" arastirmalarinda amag genelleme yapmak degil, olgulari tanimlamaktir
(Akturan & Esen, 2008). Bu calismalarda, olguya iliskin bireysel algilar ortaya cikartilir, incelenir ve
degerlendirilir (Yildinm & Simsek, 2013). Benzer sekilde, bu arastirmada da “6rinti” kavrami igin
ogrencilerin bireysel bakis acilarindan hareketle nasil algilayip anlamlandirdiklarinin incelenmesi
gerceklestirilecektir. Bu nedenle de, bu ¢alismada "olgubilim" deseni kullanilmistir.

Calisma Grubu

Bu arastirma, 2017-2018 egitim-6gretim yilinda Konya ilinde 6grenim goren toplam 135 ortaokul
ogrencisinin katihmiyla gercgeklestirilmistir. Arastirma problemini daha genis bir cercevede ele almak igin,
calismanin katihmcilar besinci, altinci ve yedinci sinif diizeyindeki 6grenciler arasindan belirlenmistir.
Arastirma verilerinin bahar déneminin son haftalarinda toplanmasi, bu zaman diliminin sekizinci sinif
ogrencilerinin yogun calisma ve sinav donemlerine denk gelmesi nedenleri ile sekizinci sinif 6grencileri
¢alismaya dahil edilmemislerdir. Ayrica, bu 6grencilerin belirlenmesinde, "kolay ulasilabilir" érnekleme
yontemi esas alinmis ve Ogrencilerin gonillilik durumlarina da dikkat edilmistir. Asagida yer alan
tabloda, arastirmaya katilan 6grencilere iliskin detayl bilgilere yer verilmistir.

Tablo 1.
Arastirmaya Katilan Besinci, Altinci ve Yedinci Sinif Ogrencileri.
Begsinci Sinif Altinci Sinif Yedinci Sinif Timu
f % f % f % f %
Kiz 32 23.70 34 25.19 18 13.33 84 62.22
Erkek 15 11.10 29 21.48 7 5.20 51 37.78
Toplam 47 34.80 63 46.67 25 18.53 135 100.00

Tabloda yer alan bilgilerden de gorildigiu lizere, arastirmaya katilan 6grencilerin %62.22’si kiz,
%37.78'i ise erkek 6grencidir. Ayrica, arastirmaya katilan 6grencilerin %34.80'i besinci, %46.67'si altinci
ve %18.53'U de yedinci sinif 6grencisidir.

Verilerin Toplanmasi

Arastirmaya katilan ortaokul 6grencilerinin ‘Oriintd’ kavramina iliskin algilarini ortaya ¢ikarabilmek
icin, her birinden veri toplama araci olarak kullanilan formda yer alan "Oriintii ...... gibidir, ctnkd ..."
climlesini tamamlamalari istenmistir. Arastirmanin verileri, 2017-2018 bahar yariyilinda toplanmis ve bu
asamada 6grencilerden anketin birinci bolimiinde yer alan ilk bosluga oriinti ile ilgili somut bir ifade
yani bir metafor yazmalari, ikinci bosluga ise bu metaforu yazma nedenlerini detayli bir bicimde
actklamalari istenmistir. Verileri toplama islemi, her sinif seviyesinde yaklasik 20 dakikalik uygulamalar
sonucunda tamamlanmistir. Verilerin toplanmasindan 6nce, 6grencilere kendilerinden istenene iliskin
uygun bilgiler verilmistir ve arastirmaya katilimin gondlliliik esasina gore oldugu da agiklanmistir.

Verilerin Analizi

Ogrencilerin doldurduklari formlar, ilk 6nce dikkatli bir sekilde okunmustur. ilk okuma sirasinda, bir
metafor olusturulmamis olan ya da 6rlinti kavrami ile iliskili olmayan formlar (toplam 28 form) gecersiz
sayllarak ¢alisma disinda tutulmustur.

Arastirma kapsaminda gergeklestirilen verilerin analizi asamasinda, ilk olarak arastirmada yer alan
38'i besinci sinif, 49'u altinci sinif, 20'si yedinci sinif 6grencilerine ait olan toplam 107 formun bilgisayar
ortamina aktarilma islemi tamamlanmistir. Ardindan, bu formlar her sinif dizeyinde ayri ayri
degerlendirilmistir. Metaforlarin ¢dziimlenmesinde, icerik analizi yontemi kullanilmistir. icerik analizinde
amag, elde edilen bulgularin diizenlenmesi, siniflandiriimasi ve sayisallastirilmis bir bicimde okuyucuya
sunulmasidir. Bu kapsamda, elde edilen veriler sistemli verilere donistirilmis ve kategorilestirilmistir.
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(Tavsancil & Aslan, 2001). Bu asamada da, oOgrencilerin gelistirdikleri metaforlar metaforlarin
belirlenmesi, siniflandiriimasi ve kategorilestiriimesi olmak Uzere (¢ asamada analiz edilmis ve
yorumlanmistir.

Bu asamada, oncelikle gecerli metaforlar temalarin belirlenmesi amaciyla iki farkh arastirmaci
tarafindan ayri ayri okunmustur. Elde edilen arastirma bulgularinin analizinde, metaforlarin belirlenmesi
asamasinda arastirmaya katilan ortaokul besinci, altinci ve yedinci sinif 6grencilerinin gelistirdikleri
metaforlar ve bu metaforlarin nedenleri alfabetik siraya gore kodlanmis ve listelenmistir. Metaforlarin
siniflandirilmasi  asamasinda, benzer metaforlar diger metaforlarla ortak 6zelliklerine goére
siniflandiriimigtir. Bagka bir ifadeyle, 6grencilerin urettikleri gegerli metaforlar frekans degeri gbz 6niine
alinarak siralanmig ve gruplanmistir. Kategorilestirme asamasinda ise, metaforlar ériintii kavrami ile
iliskili ortak ozellikleri agisindan tek tek irdelenmis ve analiz edilmistir. Bu kapsamda, gegerli metaforlar
sinif  diizeylerine gore detaylandirilmis ve arastirmacilar tarafindan belirlenen kategorilere
yerlestirilmislerdir. Bu asamada, 6grenciler tarafindan yapilan agiklamalar incelendiginde birden fazla
kategoriye dahil olabilecek metafor yanitlari gecgersiz sayilarak hicbir kategoriye dahil edilmemistir.
Belirlenen kategoriler, daha 6nce bu alanda yapilan ¢alismalarda elde edilen bulgular ve bu arastirma
kapsaminda elde edilen verilerin/metaforlarin agiklamalarinin 6grenciler tarafindan ortaya koyulus
bicimi goz 6niinde bulundurularak olusturulmus ve sunulmustur. Her bir metafor belli bir tema ile
iliskilendirilerek "tekrar etme/yenileme", "ardisik ve diizenli olma", "kuralli olma", devamhlik", "sekil" ve
"diger" olmak Uzere toplam 6 farkh kategori altinda toplanmistir. Ardindan, kategorize edilen metaforlar
arastirmacilardan biri tarafindan iki hafta sonrasinda gbzden gegirilmis ve metaforlara iliskin kategorilere
son sekli verilmistir. Ardindan da, bu metaforlar ve kategorilere ait tablolar ytzde ve frekans degerleri ile
birlikte bulgular kisminda sunulmustur. Son olarak, arastirma bulgulari gerekli yerlerde dogrudan
alintilarla desteklenmistir. Temalara uygun olacak sekilde gruplanan metaforlarin sinif diizeylerine gore
farkhlasip farkhlasmadigi ise, gerceklestirilen ki-kare testi araciligi ile incelenmistir. Calismanin tiim analiz
siirecinde; elde edilen verilerin listelenmesinde, tablolastirilmasinda ve kategorilestirilmesinde Microsoft
Office Excel 2010 ve SPSS Statistics 22 programlar kullanilmistir.Uygulanan ki-kare testi icin anlamhhk
diizeyi .05 olarak alinmustir.

Arastirmanin Gegerlik ve Guvenilirligi

Bu nitel arastirmanin gegerlik ve givenirliginde, inandiricihk/tutarlilk ve aktarilabilirlik stratejileri
esas alinmistir (Yildinm & Simsek, 2013: 264-272). Bu kapsamda, inandiriciigin ve tutarliligin saglanmasi
icin arastirmacilar tarafindan ayri ayri degerlendirme ve kategorilendirmeler yapilmistir. Bu stratejiler,
arastirmacilar tarafindan ayri ayri gruplamalar arasindaki farkhhklarin, arastirmacilar tarafindan yapilan
ortak degerlendirilmesi akabinde kategorilere son seklinin verilmesi ile saglanmistir. Boylelikle,
arastirmanin niteligi de arttirilmistir. Ornegin, ériintilerin diizenli olmasi ve belirli bir kuralinin olmasi
bazi arastirmacilar tarafindan ayni kategoride incelenirken yapilan ortak degerlendirme sonucunda ayri
kategorilerde ele alinmistir. Aktarilabilirlik, arastirmada elde edilen durumlarin ve 6zelliklerin ayrintili bir
bicimde betimlenmesi ve yorumlanmasi ile saglanmaya c¢alisilmistir. Ayrica, arastirma verilerinin icerik
analizine uygun olacak bigcimde siniflandiriimasi, belirlenen temalara gore yeniden diizenlenmesi ve
yorumlanmasina da dikkat edilmistir.Arastirma bulgularina iliskin rapor yaziminda da, arastirma
verilerinin akla yatkinlik, bireylerin deneyimlerine uygunluk ve okunurluk 6zelliklerini tasimasina da 6zen
gosterilmistir.

Bulgular

Bu bolliimde, arastirmaya katilan ortaokul besinci, altinci, yedinci sinif 6grencilerinin ‘Orintd’
kavramina yonelik algilari ve sahip olduklari metaforlar arastirma problemlerine uygun olarak alt
baslklar halinde agiklanmis ve yorumlanmistir. Bu arastirma kapsaminda, arastirmaya katilan altinci,
yedinci ve sekizinci sinif O6grencileri "6rinti" kavramina iliskin toplam 107 gecerli metafor
olusturmuslardir. Ogrencilerin Urettikleri bu metaforlar toplam 6 kategori altinda toplanmis ve asagida
yer alan tablolarda sunulmustur. Bu metaforlar ve olusturulan kategorilere asagida yer verilmistir.
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Birinci Arastirma Problemine iliskin Bulgular

Bu arastirmanin birinci alt problemi "Ortaokul besinci sinif égrencilerinin ériinti kavramina iliskin
sahip olduklari metaforlar nelerdir?" seklindedir. Bu arastirma problemine iliskin olarak, arastirmaya
katilan 47 besinci sinif 6grencisinin ortaya koydugu toplam 38 metafor frekans ve ylizde degerleri ile
birlikte Tablo 2'de verilmistir.

Tablo 2.
Besinci Sinif Ogrencilerinin Metaforlarina iliskin Yiizde ve Frekans Degerleri.
Metafor f % Metafor f %
1 Gece-glindiiz 4 10.53 16 Alfabe 1 263
2 Ayin evreleri 2 527 17 Agag 1 263
3  Aylar 2 527 18 Artikyil 1 263
4 Mevsimler 2 527 19 Dolap 1 263
5 Sekiller 2 527 20 Gunlik plan 1 263
6 Glines, diinya ve ay hareketi 2 527 21 insan 1 263
7 Aylardaki glin sayisi 1 263 22 istiklal Marsi 1 263
8 Aksam haberleri 1 2.63 23 Karinca 1 2.63
9 Arkadaslik-sevgi 1 263 24 Kitap 1 263
10 Ath karinca 1 2,63 25 Okulzili 1 263
11 Gunesin dogup batmasi 1 263 26 Oyun 1 263
12 Gilines-diinya-ay 1 2.63 27 Pencere 1 2.63
13 Sabah-aksam 1 263 28 Saat 1 263
14  Simgek-gok giriltiisi 1 263 29 Tirtl 1 263
15 Okula giris ¢ikis saati 1 263 30 Yildz 1 263

Toplam 38 100.0

Yapilan incelemeler sonucunda, arastirmaya katilan besinci sinif 6grencilerinin orinti hakkinda
toplam 30 farkli metafor (rettikleri ve Uretilen toplam metafor sayisinin38 oldugu belirlenmistir.
Uretilen metaforlarin sikhgi 1 ile 4 arasinda degismektedir. En ¢ok tekrarlanan metaforlarin ise ‘gece-
gindiz’, ‘ayin evreleri’, ‘aylar’, ‘glines diinya ve ay hareketleri’, ‘mevsimler’ ve ‘sekiller’ olarak ifade
edildigi gorilmustir. Asagida da, besinci sinif 6grencilerinin bu metaforik algilarina iliskin 6rneklere yer
verilmistir.

"Oriintii giines, diinya ve ay hareketleri gibidir; ¢iinkii onlar siirekli tekrarlar."

"Oriintii adag¢ gibidir; ¢iinkii adaclar cicek acip meyve verirler bu islemi her ilkbaharda

gerceklestirirler."

ikinci Arastirma Problemine iliskin Bulgular

ikinci arastirma problemi "Ortaokul altinci sinif 6grencilerinin ériintii kavramina iliskin sahip olduklar:
metaforlar nelerdir?" biciminde olup bu arastirma problemine iliskin olarak arastirmaya katilan toplam
63 altinci sinif 6grencisinin Grettigi toplam 49 metafor incelenmistir. Buna iliskin bulgularda Tablo 3’te
sunulmustur.

Tablonun incelenmesi sonucunda, arastirmaya katilan ve metaforu gecerli sayilan altinci sinif
6grencilerinin ortntld hakkinda 34 farkl metafor Urettigi ve Uretilen toplam metafor sayisinin ise 49
oldugu belirlenmistir. Ayrica, yapilan incelemelerde bu metaforlarin frekanslarinin 1 ve 4 arasinda
degiskenlik gdsterdigi anlasiimistir. incelemeler sonucunda, en ¢ok tekrarlanan metaforlar ise “giinliik
hayat”, “dersler” ve “insan hayat1” seklinde ortaya g¢ikmistir. Altinci sinif 6grencilerinin 6riintl hakkindaki
metaforik algilariile ilgili drneklere asagida yer verilmistir:

"Oriintii matematik gibidir; ¢iinkii matematik gibi aralarinda bir sira vardir."

"Oriintii hayat gibidir; ciinkii kalp bize kan pompalarken ayni islemleri tekrarliyor. Buda ériintii

oluyor. Dolayisiyla 6riintii olmazsa hayat olmaz."
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Tablo 3.

Altinci Sinif Ogrencilerinin Metaforlarina iliskin Frekans ve Yiizde Degerleri.
Metafor f % Metafor f %
1 Ganluk hayat 4 8.18 18 Evler 1 2.04
2 Dersler 3 6.13 19 Hayat kural 1 2.04
3 insan hayati/hayat 3 6.13 20 ibadet 1 2.04
4  Gece-giindiiz 2 4.08 21 insan 1 2.04
5 Gilnler 2 4.08 22 Karinca 1 2.04
6 Kural 2 4.08 23 Matematigin bas taci 1 2.04
7 Matematik 2 4.08 24 Renkler 1 2.04
8 Saat 2 4.08 25 Saat carki 1 2.04
9 Sayi 2 4.08 26 Saatteki sayi 1 2.04
10 Tren 2 4.08 27 Sira 1 2.04
11 Yol 2 4.08 28 Siralama 1 2.04
12 Arabanin vidasi 1 2.04 29 Su 1 2.04
13 Ayarli diizenek 1 2.04 30 Tren vagonu 1 2.04
14 Cember-daire 1 2.04 31 Utdla carsaf 1 2.04
15 Dag 1 2.04 32 Yemekteki tuz 1 2.04
16 Ders programi 1 2.04 33 Ydruyls 1 2.04
17 Dinya 1 2.04 34 Zaman 1 2.04
Toplam 49  100.0

Ugiincii Arastirma Problemine iligkin Bulgular

Bu arastirma kapsaminda yer alan Uglncli arastirma problemi ise, "Ortaokul yedinci sinif
6grencilerinin 6riintti kavramina iliskin sahip olduklari metaforlar nelerdir?" seklinde belirlenmistir. Bu
asamada, ilk olarak bu arastirmaya katilan toplam 25 yedinci sinif 6grencisi "6rinti" hakkinda toplam 20
farkh metafor tretmislerdir. Bu metaforlar, Tablo 4’te frekans degerleri ile birlikte asagida sunulmustur.

Tablo 4.

Yedinci Sinif Ogrencilerinin Metaforlarina iliskin Frekans ve Yiizde Degerleri.
Metafor f % Metafor f %
1 Saat 3  15.00 9 insan 1 5.00
2 Aylar 2 10.00 10 Mevsimler 1 5.00
3 Haftanin ginleri 2 10.00 11 Okul 1 5.00
4  Apartman 1 5.00 12 Sogan 1 5.00
5 Bebek 1 5.00 13 Sonsuz 1 5.00
6 Bina 1 5.00 14 Seker oyunu 1 5.00
7  Cicek sayisi 1 5.00 15 Tren-vagon 1 5.00
8 Dinya 1 5.00 16 Yoklama listesi 1 5.00
Toplam 20 100.00

Tablonun incelenmesi neticesinde, arastirmaya katilan yedinci sinif 6grencilerinin metaforlarin biiytk
cogunlugunun birer katihmci tarafindan dretildigi goriilmustiir. En ¢ok tekrarlanan metaforun ‘saat’
oldugu goriilmektedir. ikiser katilimci tarafindan iretilen metaforlar ise ‘aylar’ ve ‘giinler’ olarak
belirlenmistir. Asagida bu metaforlara iliskin 6rneklere yer verilmektedir.

"Oriintii seker oyunu gibidir; ¢ciinkii her seviyede zorlasiyor."

"Oriintii diinya gibidir; ¢iinkii bir diizene sahiptir."
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Dordiincii Arastirma Problemine iliskin Bulgular

Bu arastirmada yer alan "Ortaokul besinci, altinci ve yedinci sinif égrencilerinin 6riintii kavramina
yénelik sahip olduklari metaforlar ortak 6zellikler bakimindan hangi kavramsal kategoriler altinda
toplanabilir?" seklindeki dordiincl arastirma problemine iliskin elde edilen bulgulara da bu kisimda yer
verilmistir. Bu kapsamda, arastirmaya katilan besinci, altinci ve yedinci sinif 6grencilerinin "oriintd"
kavramina iliskin olarak Urettigi gecerli metaforlarin sinif seviyesine bakilmadan oriinti kavrami ile ilgili
hangi 6zelligi vurguladigl incelenmistir. Bunun sonucunda, arastirmaya katilan toplam 135 ortaokul
ogrencisinin gegerli 107 metaforu toplam 6 farkli kavramsal kategori de ele alinmis ve sunulmustur. Bu
kavramsal kategoriler, asagida yer alan tablolarda detayli bir sekilde sunulmustur.

Kategori 1. Tekrar etme/Yineleme: Oriintli kavramina iliskin olarak "tekrar etme/yineleme" adi
altinda yer verilen bu kategoride, nesne veya olay kiimesindeki elemanlarin birbirini takip etmesi
tanimina uygun olan metaforlarin toplanmistir. Bu kategori altinda toplanan metaforlar sinif diizeylerine
gore tablolastirilarak Tablo 5’te sunulmustur.

Tablo 5.
Tekrar Etme/Yineleme Kategorisi icin Ogrencilerin Urettikleri Metaforlar.
Besinci Sinif Altinci Sinif Yedinci Sinif

Metafor f % Metafor f % Metafor f %
Aylar 2 5.27 Gunlik hayat 2  4.08 Ginler 2 10.00
Agag 1 2.63 Dersprogrami 1 2.04 Mevsimler 1 5.00
Gece-glindliz 1 2.63 Dinya 1 2.04 Aylar 1 5.00
Gines, dinya ve ay h. 1 2.63 Ders 1 2.04
istiklal marsi 1 2.63 Hayat 1 2.04
Okula giris ¢ikis saati 1 2.63 Karinca 1 2.04
Okul zili 1 2.63 Saat 1 2.04
Saat 1 263

Toplam: 9 23.68 Toplam: 8 16.32 Toplam: 4 20.00

Tablo 5 incelendiginde, 6riintl kavraminin "tekrar etme/yineleme" kategorisi altinda 9 besinci sinif
ogrencisi toplam 8 farkli metafor, 8 altinci sinif 6grencisi toplam 7 farkli metafor ve 4 yedinci sinif
Ogrencisinin ise 3 farkli metafor Urettikleri anlasilmistir. Sinif seviyelerine gore, en ¢ok tekrarlanan
metaforlar sirasiyla; "aylar", "giinliik hayat" ve "glinler" metaforlaridir. Bu kategori altindaki metaforlar
hakkinda bazi 6grenci goriislerine de asagida yer verilmistir:

"Oriintii giines, diinya ve ay hareketleri gibidir; ¢ciinkii onlar siirekli tekrarlar.”

"Oriintii giinliik hayat gibidir; ¢linkii her zaman tekrarlanir."”

"Griintii glinler gibidir; ¢linkii tekrar eder."

Kategori 2. Ardisik ve diizenli olma: Oriintiilere iliskin "ardisik ve diizenli olma" kategorisinde,
ortntl kavraminin sistematik bir dizende oldugunu ifade eden metaforlar toplanmistir. Bu kategori
altinda toplanan metaforlar, sinif diizeylerine gore tablolastirilarak asagida Tablo 6'da sunulmustur.

Tablo 6 incelendiginde, oriintilerin "ardisik ve diizenli olma" si kategorisi altinda 15 besinci sinif
ogrencisinin toplam 12 farkh metafor, 15 altinci sinif 6grencisinin toplam 13 farkh metafor ve 7 yedinci
sinif 6grencisinin toplam 7 farkli metafor (rettigi gorilmistir. Bu kategori altinda, besinci sinif
o6grencileri tarafindan en ¢ok tekrarlanan metaforlar, “gece-giindiiz” ve “mevsimler” seklinde iken,
altinci sinif 6grencileri tarafindan en ¢ok tekrarlanan metaforlar ise "gece-glindiiz" ve "glinler"
bicimindedir. Ayrica, bu kategori altinda yedinci sinif 6grencileri tarafindan olusturulan metaforlarin
birer katihmci tarafindan sodylendigi ortaya c¢ikmistir. Bu kategori altinda yer alan metaforlardan
orneklere de asagida yer verilmistir.

"Oriintii takvimdeki aylarin cektigi giin sayisi gibidir; ¢iinkii takvim giinleri belirli araliklarla ¢eker

ocak 31 sonra 30 gibi."
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"Oriintii bir giinliik hayat gibidir; ¢linkii hayat ardi ardina devam eder. Bence insanlarin hayati
Oriintadir."

"Oriinti yoklama listesi gibidir; ¢ciinkii yoklama siralidir."

Tablo 6.
Ardisik ve Diizenli Olma Kategorisi icin Ogrencilerin Urettikleri Metaforlar.
Besinci Sinif Altinci Sinif Yedinci Sinif
Metafor f % Metafor f % Metafor f %
Gece-giindiiz 3 7.90 Gece-glindiiz 2 4.08 Aylar 1 5.00
Mevsimler 2 5.27 Giinler 2 4.08 Bina 1 5.00
Aksam haberleri 1 2.63 Ayarlidizenek 1 2.04 Cicek 1 5.00
Alfabe 1 2.63 Dersler 1 2.04 Dinya 1 5.00
Ayin evreleri 1 2.63 Gunluk hayat 1 2.04 Okul 1 5.00
Aydaki giin sayisi 1 2.63 Hayat kurah 1 2.04 Saat 1 5.00
Gines, diinya ve ay h. 1 2.63 ibadet 1 2.04 Yoklama list. 1 5.00
Gunesin dogup batm. 1 2.63 insan 1 2.04
Kitap 1 2.63 Matematik 1 2.04
Sabah-aksam 1 2.63 Saatteki sayi 1 2.04
Sekiller 1 2.63 Sayi 1 2.04
Yildiz 1 2.63 Sira 1 2.04
Ranking 1 2.04
Toplam: 15 39.47 Toplam: 15 30.60 Toplam:7  35.00

Kategori 3. Oriintiiniin kuralli olmasi: Arastirmaya katilan besinci sinif 8grencilerinden 5, altinci sinif
ogrencilerinden 3 ve sekizinci sinif 6grencilerinden 2 tanesinin 6riinti kuralina vurgu yaparak metaforlar
trettikleri goralmustir. Bu kategori altinda toplanan metaforlar sinif diizeylerine gore tablolastirilarak
asagida Tablo 7’de sunulmustur.

Tablo 7.
Ardisik ve Diizenli Olma Kategorisi icin Ogrencilerin Urettikleri Metaforlar.
Besinci Sinif Altinci Sinif Yedinci Sinif

Metafor f % Metafor f % Metafor f %
Artik yil 1 2.63 Kural 2 4.08 Saat 1 5.00
Ayin evreleri 1 2.63 Saat 1 2.04 Tren-vagon 1 5.00
Glines dlinya ve ayin h. 1 263
Gunluk plan 1 263
Simsek-gok gurultisi 1 263

Toplam: 5 13.15 Toplam:3 6.12 Toplam: 2 10.00

Tablo 7 incelendiginde, "6rintinin kuralli olmasi" kategorisi altinda besinci sinif 6grencileri 5 farkli
metafor, altinci sinif 6grencileri 3 ve yedinci sinif 6grencileri de 2 farkh metafor Gretmislerdir. Sinif
seviyelerine gore, Uretilen metaforlarin cogunlukla birer katihmci tarafindan ifade edildigi goriilmektedir.
Ayrica, katilimcilar tarafindan ifade edilen bu metaforlarin yalnizca 10 tanesinin bu 6zelligi dikkate aldig
da yapilan incelemelerden anlasiimistir. Bu kategori altindaki metafor 6rneklerine asagida yer verilmistir:

"Oriintii artik yil gibidir; ¢iinkii dért yilda bir olmak iizere kurali vardir."

"Oriintii kural gibidir; ¢iinkii 6riintii kuralsiz olmaz."

"Oriintii bir saat bir zaman gibidir; ¢ciinkii iki say! arasi bir kural vardir. Bir saatteki zaman farkinin

ayni oldudu gibi saniyeler vardir. Birisi uzun birisi kisa degildir. Aralk aynidir kurallidir."”

Kategori 4. Oriintiiniin devamliligi: Oriintiiniin devamliligr adi verilen bu kategori, driintiiniin diizenli
devam eden ve genisleyen yapilar olma 6zelligini kapsayan metaforlarin toplandigi bir kategoridir. Bu
kategori altinda toplanan metaforlar sinif diizeylerine gére tablolastirilarak Tablo 8'de sunulmustur.
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Tablo 8.
Oriintiiniin Devamliligi Kategorisi icin Ogrencilerin Urettikleri Metaforlar.
Besinci Sinif Altinci Sinif Yedinci Sinif

Metafor f % Metafor f % Metafor f %

insan 1 2.63 Dag 1 2.04 Apartman 1 5.00
Dersler 1 2.04 Bebek 1 5.00
Ev 1 2.04 insan 1 5.00
Sayi 1 2.04 Saat 1 5.00
Su 1 2.04 Sonsuz 1 5.00
Yarayas 1 204
Zaman 1 2.04

Toplam: 1 2.63 Toplam: 7 14.28 Toplam: 5 25.00

Tablo 8 incelendiginde, "6rintiiniin devamlligl" kategorisinde besinci sinif 6grencilerinden sadece bir
6grencinin metafor Urettigi gorllmustir. Ayrica, 7 altinci sinif 6grencisi toplam 7 farkh metafor ve 5
yedinci sinif 6grencisi 5 farkli metafor Uretebilmistir. Sinif seviyelerine gore Uretilen metaforlar, birer
katimci tarafindan (retilen metaforlardir. Bu kategori altindaki metaforlar hakkinda bazi 6grenci
goruslerine sinif dlizeylerine gore asagida yer verilmistir.

"Oriintii insan gibidir; ¢ciinkii her zaman artar ve azalir."

"Oriintii zaman gibidir; ¢ciinkii her zaman siirer.”

"Oriintii sonsuz gibidir; ¢linkii ériintiiniin baslangici belli ama sonu belli degildir."

Kategori 5. Sekil olarak oriintii: Sekil olarak 6rintu kategorisinde, 6riinti olusturulurken kullanilan
sekil ve orlintu sorularinda 6grencilerin karsilarina g¢ikan sekillerden hareketle, 6grenciler tarafindan
uretilen metaforlar toplanmistir. Bu kategorideki metaforlar sinif diizeylerine gore tablolastirilarak Tablo
9’da sunulmustur.

Tablo 9.
Sekil Olarak Oriintii Kategorisi icin Ogrencilerin Urettikleri Metaforlar.
Besinci Sinif Altinci Sinif

Metafor f Metafor f Metafor f
Dolap 1 2.63 Tren 2 4.08
Karinca 1 2.63 Yol 2 4.08
Pencere 1 2.63 Cember-daire 1 2.04
Sekil 1 2.63 Utila carsaf 1 2.04
Tirtil 1 2.63 Trenvagonu 1 2.04

Toplam: 5 13.15 Toplam: 7 14.28

Tablo 9 incelendiginde, "Sekil olarak oriinti" kategorisi altinda 5 besinci sinif 6grencisi toplam 5 farkl
metafor ve 7 altinci sinif 6grencisi toplam 5 farkli metafor Gretmislerdir. Yedinci sinif 6grencileri
tarafindan da bu kategori altinda metafor lretilmemistir. Elde edilen bu sonucun, yedinci sinif diizeyinde
cebir agirlikh konulara yer verilmesinden kaynaklandigi distnilmektedir. Altinct sinif 6grencileri
tarafindan olusturulan metaforlardan en ¢ok tekrarlanan metaforlar ise; "tren" ve "yol" metaforlaridir.
Bu kategori altindaki metaforlar hakkinda bazi 6grenci gorislerine sinif diizeylerine gore asagida yer
verilmistir.

"Oriintii tren vagonu gibidir; ¢iinkii 6riintii sekilleri diizgiindiir"

"Oriintii pencere gibidir; ¢iinkii béliim bélimdiir"

Kategori 6. Diger: Arastirmaya katilan besinci sinif 6grencilerinden 3’0, altinci sinif 6grencilerinden
9'u ve vyedinci sinif Ogrencilerinden 2'sinin Urettigi metaforlar herhangi bir kategoriye
yerlestirilemediginden, "diger" kategorisi altinda toplanmis ve sunulmustur. Bu kategori altinda toplanan
metaforlar da, sinif dlizeylerine gére tablolastirilarak asagida Tablo 10’da sunulmustur.
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Tablo 10.
Diger Kategorisi icin Odrencilerin Urettikleri Metaforlar.
Besinci Sinif Altinci Sinif Yedinci Sinif
Metafor f % Metafor f % Metafor f %
Arkadashk/Sevgi 1 2.63 Hayat 2 4.08 Sogan 1 5.00
Atli karinca 1 2.63 Arabanin vidasi 1 2.04 Seker oyunu 1 5.00
Oyun 1 2.63 Gunlik hayat 1 2.04
Matematik 1 2.04
Mat. bas taci 1 2.04
Renkler 1 2.04
Saat garki 1 2.04
Yemekteki tuz 1 2.04
Toplam: 3 7.91 Toplam:9  18.40 Toplam: 2 10.00

Diger kategorisi adi altinda en ¢ok metaforu (9 adet) altinci sinif 6grencilerinin tGretmis olmalari
dikkat gekicidir. Bu kategorideki 6grenci gorislerinden 6rneklere de asagida yer verilmistir:

"Oriintii oyun gibidir; ¢iinkii eglencelidir."

"Oriintii matematidin bas taci gibidir; ¢iinkii matematigi siisler ve sekillendirir."

"Oriintii renkler gibidir; ¢ciinkii renkler birbirleriyle olustuklari icin ériintiide ona benziyor."

Besinci Arastirma Problemine iliskin Bulgular

Bu arastirmada yer alan "Ortaokul besinci, altinci ve yedinci sinif égrencilerinin ériintii kavramina
yénelik olarak drettikleri metaforlar sinif diizeylerine gére farkhilasmakta midir?" seklindeki beginci
arastirma problemine cevap aranirken, 6grencilerin ortaya koydugu metaforlar arastirma kapsaminda
belirlenen 6 farkl kategori baglaminda degerlendirilmis ve karsilagtirilmistir.

Bu karsilastirma igin ki-kare testi kullanilmistir. Bu testin yapilabilmesi igin dncelikle 6grencilerin
urettikleri metaforlarin hangi kategori altinda olduguna iliskin frekans ve ylzde degerleri hesaplanmistir.
Asagida, bu kavramsal kategoriler altinda yer alan Tablo 11'de metaforlarin sinif diizeylerine goére
frekans ve ylzde degerleri yer almaktadir.

Tablo 11.
Kavramsal Kategorilerin Sinif Diizeylerine Gére Frekans ve Yiizde Degerleri.
Besinci Sinif Altinci Sinif Yedinci Sinif Toplam
Kategoriler f % f % f % f %
Tekrar Etme-Yineleme 9 2369 8 16.32 4 20.00 21 19.63
Ardisik, Diizenli Olma 15 39.47 15 30.60 7 35.00 37 34.58
Oriint.Kuralli Olmasi 5 13.15 3 6.12 2 10.00 10 9.35
Oriintiiniin Devamlilig 1 263 7 14.28 5 25.00 13 12.15
Sekil Olarak Oriinti 5 13.15 7 14.28 0 .00 12 11.21
Diger 3 791 9 18.40 2 10.00 14 13.08
Toplam 38 100.00 49 100.00 20 100.00 107 100.00

Yukaridaki tabloya gore, arastirmaya katilan 6grencilerin “Ardisik ve dizenli olma” lizerinde diger
kategorilere gére daha fazla metafor trettikleri goriilmektedir (Besinci sinif %39.47; Altinci sinif %30.61;
Yedinci sinif %35.00; Timi %34.58). Bununla birlikte, besinci sinif 6grencileri tarafindan Uretilen en az
sayida metaforlarin ‘Oriintiiniin devamliligr’'(%2.63) kategorisinde oldugu gériilmektedir. Ayrica, altinci
sinif 8grencilerinde en az metafor iiretimi (%6.12) “Oriintiiniin kuralli olmasi” kategorisinde iken, yedinci
sinif 6grencilerinde en az metafor (%.00) tretimi ise “Sekil olarak 6riintl’ kategorisindedir.
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Genel tabloya bakilacak olunursa; ortaokul besinci, altinci ve yedinci sinif 6grencilerinde en ¢ok
“Ardisik ve dizenli olma” ve “Tekrar etme ve yineleme" (Sirasiyla %34.58 ve %19.63) kategorilerine
iliskin metaforlar Urettikleri gériilmektedir. Bununla birlikte, en az “Oriintiiniin kuralli olmasi” (%9.35)
kategorisine iliskin metafor uretildigi de belirlenmistir.

Besinci, altinci ve yedinci sinif 6grencilerinin 6riintl kavramina iliskin olarak trettikleri metaforlarin
sinif diizeylerine gbre degisip degismediginin arastirlmasi amaciyla gerceklestirilen Ki-Kare Testi
sonuglarina ise Tablo 12'de yer verilmistir. Elde edilen Ki-kare Testi’nin sonucuna (x2= 20.45; p= .16)
gore, sinif dizeyleri ile farkli kategorilerde yer alan metaforlar arasinda anlamli bir farkhhk
bulunmamustir.

Tablo 12.
Metaforlarin Sinif Diizeylerine Gére Karsilastiriimasina iliskin Analiz Sonuglari.
Deger sd p
Pearson Chi-Square 20.45° 15 .16
ihtimal orani 20.28 15 .16
n 107

Tartisma, Sonug ve Oneriler

Ortaokul besinci, altinci ve yedinci sinif 6grencilerinin “6riintli” kavramini algilayis bigimlerinin
metaforlar araciligiyla ortaya koyuldugu bu arastirmada, arastirmaya katilan 6grencilerin 6rinti
kavramina iliskin gecerli toplam 107 metafor olusturduklar elde edilen bulgulardan anlasiimistir. Bu
metaforlarin 38’i besinci sinif, 49’u altinci sinif ve 20’si yedinci sinif 6grencisi tarafindan uretildigi
raporlanmistir.

Bu arastirma kapsaminda, O©grenciler tarafindan Uretilen metaforlar 6 farkli boyutta
gruplandirilmistir. Bu kapsamda olusturulan gruplar; 6ériinti kavramina iliskin tekrar etme/yineleme,
ardisik ve diizenli olma, kuralli olma, 6riintiiniin devamliligi, sekil boyutlari ile bunlarin higbirine dahil
edilemeyen gecerli metaforlarin yer aldigi diger kategorisi olarak ortaya ¢ikmistir.

Bu arastirmaya katilan 6grencilerin 6nemli bir kismi Grettikleri metaforlarda 6rinti kavraminin
ardisik ve diizenli olma (%34.58) ve tekrar eden/yinelenen (%19.63) yapilar olmasina vurgu yapmislardir.
Bu durum, ogrencilerin tekrarlayan ve dolayisiyla da ardisik ve dizenli olan 6riinti 6rneklerine
derslerden ve ders kitaplarindan daha fazla asina olduklarina isaret etmektedir. Yapilan incelemelerde,
ders kitaplarinda ve derslerde genellikle 6riinti icin kullanilan 6rneklerin belirli diizende tekrar eden
sayllar veya sekiller dizileri ile basladig goriilmektedir. Ulasilan bu sonug Yaman (2010) tarafindan elde
edilen ortaokul 6grencilerinin en basarili olduklari orlinti cesidinin tekrarlayan orintiler oldugu
sonucunu destekler niteliktedir. Bu baglamda, somut olarak 6grenciye sunulan yinelemeli gorsellerin,
belirgin kurali bulunan o6riintllere gére de daha anlasilir ve kalici oldugu séylenebilir. Ayrica yapilan
incelemelerde, bu iki kategoriye iliskin en ¢ok sayida metaforu besinci sinif 6grencilerinin lrettigi
gorulmistir.

Bu arastirmada elde edilen bulgular, 6grencilerin az bir kisminin da (%9.35) oriinti kavraminin kuralli
olmasina yonelik metafor trettiklerini gdstermektedir. Bu arastirmada bu durumu az sayida vurgulamis
olmalari ise, 6grencilerin yapilan arastirmalarda ortaya ¢ikan orinti kuralini belirleme ve cebirsel ifade
olarak yazma konusunda zorluklar yasandigini destekler niteliktedir. Bu durumun, bu arastirmada
o6grenciler yasadiklari bu zorluklardan dolayi 6rinti ile ilgili distince yapilarinda 6riintiinin kurallihk
ozelligini yeterli diizeyde kullanamamalarindan kaynaklandigi dislintilmektedir.

Bu arastirmada ortaya cikan diger iki kategori ise &riintiiniin devamliligi ve sekil kategorileridir.
Ogrencilerin devamlilik kategorisine iliskin olarak trettikleri metaforlar incelendiginde, az sayida olmakla
birlikte ozellikle altinci ve yedinci sinif 6grencilerin bu kategori kapsaminda yer alan metaforlar
trettikleri anlasilmistir. Aksine, sekil kategorisindeki metaforlara bakildiginda da, sadece besinci ve
altinci sinif 6grencilerinin  6rintinin bu yoénini ortaya koyan metaforlar Gretmis olduklar da
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gorilmuistir. Bu durum, yedinci sinif programlarinda ériintiintin kuralinin belirlenmesine yonelik olarak
yapilan galismalarda devamliliginin da 6n plana ¢ikmasina baglanabilir. Ayrica, yapilan incelemelerde en
¢ok besinci sinif 6grencilerinin oriintinin kuralli olma yénini vurgulayan metaforlar Uretirken,
devamhligina iliskin olarak da en az sayida metaforu urettikleri anlasilmistir. Bu baglamda, 6grencilerin
sinif dlizeyi arttikga ortintlinlin sekil yerine devamlilik yonin( daha ¢ok ortaya koymalari sonucu da, sinif
dizeyi arttikga 6grencilerin oriintl kavramini tam anlami ile igsellestirmeye ve anlamaya basladiklarina
isaret etmektedir. Ulasilan bu sonuglar da, Yaman (2010) tarafindan gergeklestirilen ¢alismanin
sonucunda elde edilen sinif diizeyi artikga oriintl konusu ile ilgili 6grenci basarilarinin arttigi yoniinde
yapilan agiklamalari destekler niteliktedir.

Bu arastirma kapsaminda uretilen metaforlar incelendiginde ise, besinci sinif 6grencilerinin oriinti
kavramina ait Ozelliklere daha genis agidan bakarak metaforlar Urettikleri ve bu sinif diizeyindeki
ogrencilerin orlntinidn genisleyen bir yapida olma 6zelligini dikkate almadiklarina isaret etmektedir.
Oriintli kavraminin cebir &gretiminde temel oldugu disiinildigiinde, arastirmaya katilan altinci ve
yedinci sinif 6grencilerinin cebire gecis asamasinda orinti kavramina matematiksel anlamda yeterince
hakim olamadiklari sonucu da ortaya ¢ikmaktadir. Ayrica, Urettikleri metaforlardan oriinti kavrami
ortaokul 6grencileri icin daha ¢ok giinliik hayattan verilen 6rneklerle hatirlanan, belirli bir sira halinde
ilerleyen kavram olarak ortaya g¢ikmaktadir. Bu da, 6gretmenin bu kavramin 6grenimindeki rolini
onemli kilmaktadir. Bunun yaninda, 6rinti ile ilgili 6grenciler tarafindan verilen giinler, aylar, gece-
gindiz gibi 6rneklerin biyik oranda benzerlik géstermesi de dikkat ¢ekmektedir. Ulasilan bu sonug da,
Lannin, Barker ve Townsend (2006) tarafindan gerceklestirilen arastirmanin sonucunda elde edilen
ogrenci yaklasimlarini etkileyen faktorlerden birinin 6gretmen etkilesimi oldugu sonucunu destekler
niteliktedir. Clnkl bu arastirma kapsaminda yapilan incelemeler ayni zamanda farkli sinif diizeyindeki
ogrencilerin derslerine giren 6gretmenin ayni olmasi durumunda benzer 6rnekleri ve agiklamalari
kullandiklari anlagilmistir. Ayrica ortaokul besinci, altinci ve yedinci sinif 6grencilerinin érintii kavramina
iliskin olarak Urettikleri farkl kategorilerde yer alan metaforlarin sinif diizeylerine gére anlamli bicimde
farkhlasmamis olmasi da dikkat cekicidir. Bu durum, istatistiksel olarak farkli sinif dizeylerindeki
ogrencilerin benzer tirden metaforlar Gretmis olduklarina isaret etmektedir.

Sonug olarak, bu arastirmada metaforlar besinci, altinci ve yedinci sinif 6grencilerinin 6rinti
kavramina iliskin sahip olduklari algilari ortaya ¢ikarmada arastirma araci olarak kullanilmis ve yapilan
incelemelerde Ogrencilerin 6rinti kavrami ile ilgili metaforlarinin olumlu ya da olumsuzdan ziyade
¢ogunlukla oriinti kavraminin &zeliklerine yonelik olusturuldugu ortaya koyulmustur. Elde edilen
sonuglarda gorildagl lizere 6grenciler genellikle o6rintli  kavraminin  tekrar etme 6zelligine
odaklanmaktadir.

Bu arastirma kapsaminda elde edilen sonuglar, anaokulu yaslarindan itibaren farkli 6rintiler
Uzerinde c¢alismalar yapmis olan ortaokul 6grencilerinin o6rintlinin agirlikh olarak ardisiklik ve
tekrarlama ozelliklerini 6n plana gikaran bu 6riintl ¢calismalarinin sonucunda bu yonde metaforlari agirlik
olarak Urettikleri gorilmistir. Bu durum, orlintlinin farkh tirden ozelliklerinin de 6n plana ¢iktig
calismalara kiiciik siniflardan itibaren yer verilmesinin dnemine isaret etmektedir. Oriintii konusunda
yapilacak olan arastirmalarda, 6riinti kavraminin 6grenimine yonelik tasarimlara ve uygulamalara yer
verilebilir. Ayrica yapilacak olan farkli ¢alismalarda, metaforlar araciligiyla 6rintt kavrami gibi farkl
matematik kavramlar icin 6grencilerin sahip olduklari eksik bilgileri, hatalari ve yanilgilari belirlenebilir.
Ardindan, 6gretmenler tarafindan 6grencilerin bu bilgileri pekistirmesine yonelik dersler olusturulabilir.
Bu sekilde, matematik kavramlara iliskin olarak ortaya ¢ikan problemler incelenen kavramin temel teskil
ettigi farkh kavramlarda yeni problemlere yol agmadan yani 6grenme eksikligi olusmadan ¢oziilebilir.
Metafor Gzerinden galismalar yapacak olan arastirmacilara, farkh konularda/kavramlara iliskin veya ayni
konu Uzerinde daha genis orneklemler Uzerinden 6grenci gorislerinin belirlenmesi Onerilmektedir.
Ayrica, yapilacak olan c¢alismalarda goriisme teknigine de yer verilerek gorislerin nedenlerinin
derinlemesine incelenmesi de saglanabilir.
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