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Abstract: Algebra can be defined as a mathematical language that has a more abstract structure than arithmetic
and it includes variables, symbols, and patterns. Studies show that students face some difficulties in algebra. The
transition process from arithmetic to algebra it is thought to be an important reason for the difficulties
encountered in the field of algebra, as it acts as a bridge for the development of algebraic thinking. The basis of
algebraic thinking is the generalization of patterns. In this context, it is important to provide a meaningful
transition process from arithmetic to algebra in textbooks. This study aims to examine the subject of patterns in
secondary school mathematics textbooks in the context of the transition from arithmetic to algebra. In this study,
the document analysis method, which is one of the qualitative research approaches, was used. The data of the
study were obtained by examining the mathematics textbooks recommended by the Ministry of National
Education, which are used at the 5th and 7th-grade levels of secondary school in the 2020-2021 academic year.
The subject of patterns in the textbooks has been examined in this direction by determining the important
situations in the literature about pattern generalization. The results of the research show that the only solution
method is generally included in the pattern generalization in the textbooks and the students are not allowed to
find different strategies while reaching the general rule, and the examples for decreasing patterns are quite
limited. It is suggested that more than one solution method should be included in the activities related to the
pattern topic, different pattern examples such as decreasing, shape, and number should be included, as examples
that could guide students to find different strategies and create a discussion environment should be included.
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Oz: Cebir, aritmetikten daha soyut bir yapiya sahip olan, degiskenler, semboller ve oriintiiler igeren matematiksel
bir dil olarak tanimlanabilmektedir. Yapilan ¢alismalarda dgrencilerin cebirde birtakim zorluklarla karsilastiklar
belirtilmektedir. Aritmetikten cebire gegis siireci, cebirsel diisiinmenin gelisimi i¢in bir koprii gorevi
gordiiglinden dolay1 cebir alaninda karsilasilan zorluklarin 6nemli bir sebebi oldugu diisiiniilmektedir. Cebirsel
diisinmenin temelinde ise oriintiileri genelleme yer almaktadir. Bu baglamda ders kitaplarinda aritmetikten
cebire gegis siirecinin anlamli bir sekilde saglanmasi onemli olmaktadir. Bu g¢aligmanin amact ortaokul
matematik ders kitaplarindaki oriintiiler konusunu aritmetikten cebire gegis baglaminda incelemektir. Bu
arastirmada nitel arastirma yaklasimlarindan biri olan dokiiman incelemesi yontemi kullanilmistir. Bu ¢aligmanin
verileri, 2020-2021 egitim ogretim yilinda ortaokul 5. ve 7. smuf seviyelerinde kullanilan MEB tarafindan
Onerilen matematik ders kitaplari incelenerek elde edilmistir. Ders kitaplarinda yer alan driintiiler konusu, Sriintii
genelleme ile ilgili literatiirde 6nemi isaret edilen durumlar belirlenerek bu dogrultuda incelenmistir. Arastirma
sonuglari, ders kitaplarinda oriintii genellemede genellikle tek ¢6ziim yontemine yer verildigini ve genel kurala
ulasirken 6grencilere farkli stratejiler bulma firsat1 verilmedigini, azalan Oriintiilere yonelik 6rneklerin oldukga
smirlt oldugunu gostermektedir. Oriintii konusuna yonelik etkinliklerde birden fazla ¢dziim yontemine yer
verilmesi, azalan, sekil, say1 gibi farkli 6riintii 6rneklerine yer verilmesi, 6grencileri farkli stratejiler bulmaya ve
tartisma ortami olusturmaya yonlendirebilecek drneklere yer verilmesi gerektigi onerilmektedir.

Anahtar Kelimeler: Oriintii, Genelleme, Cebire gecis, Ders kitabi

Tiirkge siirtim i¢in tiklayiniz

1. Introduction

In solving the problems we encounter in our daily lives, we use our knowledge of algebra as well as our
arithmetic knowledge. Arithmetic includes reaching unknowns using knowns and calculating existing
relationships between numbers using four operations (Akkan, 2009). With the generalization of the relations
between numbers in arithmetic, algebra comes to the fore (Vance, 1998). In this sense, it is stated that arithmetic
forms the infrastructure of algebra (Akkan, Akkan, Oztiirk & Kiigiik-Demir, 2019), therefore, it is necessary to
pay attention to the relationship between concepts while teaching arithmetic and algebra (Akkan, Akkan &
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Giiven, 2017). It is stated that this relationship between arithmetic and algebra is as important as the differences
between the two fields due to their nature (Akkan, Baki & Cakiroglu, 2011). For this reason, it is stated that
students encounter various difficulties during the transition from arithmetic to algebra and during the
development of algebraic concepts (Akkan, 2009; Akkaya & Durmus, 2015; Baki & Cakiroglu, 2012; Kieran,
2007; Uzun, 2021; Yildiz, Koza-Ciftci, Sengil-Akar & Sezer, 2015). Akkan (2009) states that the connection
between arithmetic and algebraic knowledge could not be established, and therefore algebraic thinking could not
be developed adequately. It is stated that the majority of the difficulties encountered in the transition to algebra
are the use of symbols, problem-solving, the meaning of letters, and generalization components (Akkan, 2009;
Uzun, 2021; Van Amerom, 2002). When these difficulties are examined, it is seen that revealing patterns and
generalizing using arithmetic operations, and performing operations using unknown quantities are associated
with algebraic thinking (Akkan, 2016). It is important for algebraic thinking that the concepts discussed in the
transition from arithmetic to algebra can be developed adequately, and it is also stated that the generalization of
patterns forms the basis of the development of algebraic thinking (Akkan & Baki, 2016; Kieran, 2018; Tiirkoglu,
2017). It is also mentioned that generalizing patterns can act as a bridge in the transition from arithmetic to
algebra (Akkan & Baki, 2016). It is mentioned that in the transition process from arithmetic to algebra,
generalizing both the natural number system and patterns helps the development of abstract thoughts in students,
therefore, students should be able to reveal the relationships between the specified number situations in this
transition process and progress gradually towards generalization (Akkan & Baki, 2016). Therefore, the pattern
generalization process must be gradual for students in the 5th and 7th grades who deal with pattern
generalization gains.

When studies on patterns are examined, studies on students' success in pattern generalization, what kind of
strategy they use in the pattern generalization process, the difficulties experienced by students while
generalizing, and the reasons for their mistakes (Akkan, Akkan & Oztiirk, 2017; Akkan & Cakiroglu, 2012;
Giirbiiz & Toprak, 2014; La Rochelle et al., 2019; Ozel, 2019; Tiirkoglu, 2017; Walkoe, 2014). When these
studies are examined, it is stated that it should be addressed by emphasizing the subject of patterns and the
relationship between two quantities that change depending on each other, in other words, functional thinking,
starting from the early grade levels (Tirkmen & Tanisli, 2019). This is because students should be able to
express the relationship between the number of terms in the pattern and the value of the term with their sentences
(National Council of Teachers of Mathematics [NCTM], 2000; Ozdemir, Dikici & Kiiltiir, 2014), then they
should be able to generalize the relationship found. Yesildere and Akkoc (2010) state that students are more
successful in expressing the relationship in the pattern verbally than in stating the relationship algebraically.
While verbally expressing the relationship in the pattern is sufficient for the achievements in the 5th grade, it is
important to determine the relationship algebraically in the 7th-grade acquisitions. Markworth (2010) states that
expressing the relationships in the pattern is a difficult skill, therefore, shortening the rule expressed in everyday
language in a semi-symbolic way makes it easier for students to express it. In addition, students were able to
determine the next term by examining the relationship between consecutive numbers, which is expressed as an
iterative strategy (Akkan et al., 2017; Akkan & Cakiroglu, 2012; Mouhayar & Jurdak, 2014; Yesildere & Akkog,
2010), however, it is stated that they are insufficient to express the rule of these patterns algebraically. Similarly,
Chua and Hoyles (2014) state that one of the main difficulties students experience in the pattern generalization
process is the transition from repetitive patterns to finding the relationship between the term and the number of
terms. Chua and Hoyles (2014) state that students should be guided to find a further step in finding the general
rule of the pattern.

It is stated that transforming number and shape patterns into tables in pattern activities enables students to
understand the relationships in the pattern more easily (Kaput, 2018; Palabiyik & Akkus-Ispir, 2011; Rivera &
Becker, 2011). In addition, it is recommended to ensure the formation of algebra knowledge by using different
representations and strategies in pattern generalization during the transition to algebra (Palabiyik & Akkus-ispir,
2011). In addition to different representations and strategies, it is stated that the process of creating a rule
focusing on the given situation, called contextual strategy, is frequently used in studies (Akkan & Cakiroglu,
2012). However, the contextual strategy is not recommended as it does not prompt the student to think or
generalize. According to NCTM (2000), expected behaviors related to pattern generalization are expressed as
students' ability to reach generalization mainly by continuing the shape and number patterns, representing the
patterns in different ways such as turning them into tables and graphs, and comparing the achieved relationships
using different representations. When the studies in the literature are examined, it is stated that the inclusion of
reasoning studies on shape patterns in the pattern generalization process will help to discover the relationships in
the pattern (Markworth, 2010; Rivera & Becker, 2008). Geraniou and Mavrikis (2015) state that students'
modeling of shape patterns in the pattern generalization process reveals the relationships in the pattern and
conceptualizes the generalization process.

It is underlined that relations in numerical and geometric patterns can be used as a tool in algebraic thinking
with the help of verbal expressions, tables, graphics, and symbolic representations (Eroglu, 2021). However,
Eroglu (2021) reveals that the subject of patterns is not qualified to support students' algebraic thinking both in
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the mathematics curriculum and in the mathematics textbooks. The development of functional thinking is
provided by generalizing the patterns, therefore the development of algebraic thinking gains importance
(Guvendiren, 2019). In this context, it is stated that the generalization of patterns is the focus of studies on
algebraic thinking (Tirkoglu, 2017). It is necessary to support students' algebraic thinking by enabling them to
discover patterns (Tiirkoglu, 2017), teachers need to find different ways to create a classroom environment that
will contribute to the development of algebraic thinking (Blanton & Kaput, 2004), and it is necessary to be
careful in the use of letters in generalizing patterns (Guvendiren, 2019). recommended in studies. One of the
basic tools commonly used by teachers and students during the lesson is textbooks (Dede & Arslan, 2019; Fan,
Zhu & Miao, 2013). Textbooks are frequently preferred in courses containing abstract concepts such as
mathematics, as they provide the content of the course sequentially and regularly, and for this reason, it becomes
important (Dede & Arslan, 2019). However, there is a need for the examination and evaluation of textbooks to
create an efficient teaching environment. Studies show that the books used in mathematics lessons shape the
teaching process more than other lessons (Fan et al., 2013). Therefore, when the studies on algebra are
examined, it is thought that besides the factors that affect the success of the students, the analysis of the
textbooks may affect the determination of the situations that the students have trouble with and the reduction of
the limitations experienced in teaching (Smith 111, Males, Dietiker, Lee & Moiser, 2013).

In order to prevent the problems that may be encountered in the transition from arithmetic to algebra, the
importance of reflecting the arithmetic and algebra field into curricula and textbooks after evaluating them
together is emphasized (Yildirim, 2019). In addition, Dede and Arslan (2019) suggest that research that requires
examining the content of both basic and secondary school textbooks should be done. On the other hand, Sahin
and Basgul (2019) drew attention to the limitations in the literature by stating that all learning areas are
considered together instead of examining one learning area in studies on textbooks. For this reason, it is
considered important to examine the textbooks in the direction of learning areas in the studies to be carried out.
As the generalization of patterns has an important place in the transition to algebra and in the development of
algebraic thinking, there is a need to examine the activities that involve generalizing patterns in the textbooks in
this context. When the literature is examined, it has been determined that the textbook analysis on the subject of
patterns is limited in number. In this context, in this study, it is aimed to examine the activities of secondary
school mathematics textbooks to generalize about patterns within the context of the transition from arithmetic to
algebra.

2. Method

In this study, the document analysis method was used within the scope of the qualitative research approach.
Document analysis is a method that systematically evaluates the content of all documents such as written,
printed, and electronic documents (Wachve Ward, 2013). Since the textbooks are also included in the written
document, the document analysis method is used. The data of this research consists of the examinations made in
the 5th grade (Ministry of National Education Publications) and 7th grade (Ministry of National Education
Publications) textbooks recommended by the Ministry of National Education [MEB] to be taught in secondary
schools in the 2020-2021 academic year. Since the subject of patterns is handled at the 5th and 7th-grade levels
in the mathematics curriculum, 5th and 7th-grade textbooks were examined. At the 5th grade level
“M.5.1.1.3.The rule creates the desired steps of the given number and shape patterns”, at the 7th-grade level
“M.7.2.1.3. Expresses the rule of number patterns with a letter, finds the desired step of the pattern whose rule is
expressed with a letter" and educational activities for these gains are examined in the textbooks. In the literature,
the studies on both the transition to algebra and the generalization of patterns were examined, and the behaviors
that were stated as important in the transition from arithmetic to algebra were determined and explained with
examples.

2.1. Data Collection Tools

The activities related to pattern generalization in mathematics textbooks were analyzed within the scope of
the aspect created for pattern generalization, which is one of the components of the transition process from
arithmetic to algebra. Before these analyses, the aspect related to the generalization of the patterns were
determined (Table 1) and the textbooks were analyzed in this context.

2.2. Data

The 5th and 7th grade mathematics textbooks examined in the research were analyzed together with the
descriptive analysis method. Since it is used within the scope of content analysis of textbooks, the analysis
process is carried out in four stages. The analysis process consists of "selecting a sample from the data used for
analysis", which is the stage of selecting a sample from the data set at hand, "development of categories", which
is the stage of creating categories and themes based on the literature, "detection of analysis units", which is the
stage of choosing the analysis method, and quantification of the obtained data. progresses in the form of
“digitization” (Bailey, 1994). In this study, the subject of pattern generalization in the textbooks was chosen as a
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sample. At the same time, by scanning the literature, the behaviors and aspect belonging to the pattern
generalization component in the transition from arithmetic to algebra were determined and categories were
developed. The examples in the exemplary descriptions of the indicators were obtained from the textbooks
examined in the study. These aspect are shown in Table 1.

Table 1. Behaviors stated as important in the transition from arithmetic to algebra about 5th and 7th-grade
patterns

Grade Aspects Example Explanations
Level
Step 1 Step 2 Step 3 Step 4
Step Total Number of Relationship Between
Include examples that (Number of Edges Number of Steps and

5. and enable students to Hexagons) Number of Edges

7. express the relationship 1 6
grade  between the number of
terms and the value of

Y

el o | S
the term with their _ 16 < 5341
5 .

5-1+1

5-2+1

sentences (Tirkmen &
Tanish, 2019) 4 21

What do you think about the relationship between the figure pattern given
above and the number of steps?

How can we find how many squares will be in step 8? Express it in your
own words.

Examples containing questions in the form of are within this scope.

éy Ay Ay

Step 1 Step 2 Step 2

The first three steps of a shape pattern with constant numbers of triangles and quadnilaterals
are given above.

a) Let's draw the 4th step of the given pattern.
b) Let's draw a table showing the relationship between the number of steps and the number

Include examples using of quadnilaterals and triangles. Let's determine the number pattems that give the figure

5. and different representations pumbers.
7. to realize the general ©) Let's find the number of quadrilateral and triangles that will be formed in the sixth step of
grade rule of the pattern ;heiﬁ%m; P:“ﬂ:‘lml b o dhases frmned i the et S
215 ifh i [a) &8 10rmed in 15t 1our stéps.
(Akkan et al., 2017; ) P P
NCTM, 2000) d) Let's find the total number of shapes formed in the first four steps.
Table: Total Number of Shapes Formed in the Steps of the Shape Pattern
Number of Steps Step 1 Step 2 Step 2 Step 4
MNumber of Quadrilaterals 1 2 3 4
Number of Triangles 3 5 7 9
Total Number of Figures | 1+3=4 | 2+5=7 [ 3+7=10]4+9=13

It is possible to show the number of both triangles and quadrilaterals
separately in the table and find a relationship between the two. Or,
comments can be made about the continuation of the pattern from the total
number of shapes. Thanks to both tables and figures, comments can be
made about the pattern.
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Table 1 continued

(1]
00l CICICI0]
o000 0ooc
00 0oog goog ooog ...
0000 0000 0000 0000
Figure 1 Figure 2 Figure 3 Figure 4

A figure pattern consisting of similar squares 1s given above.

GiVing examples of According to this:
5. and generalizing the pattern a) Find the number of squares in figure 5.
7. with the help of more b) Find the number of squares in figure 10.
grade than one Way/strategy c) Find the number of squares in figure 40.
(Akkan etal., 2017) d) Expressing the rule (_:f the pattern in “-'riti.n_gz . Write a letter expression for
the number of squares in the figure and explain it.
In this question, the box numbers in the figures can be written and
converted into a number pattern.
6 —10 — 14- 18 .... progressively increasing by four. The pattern rule can
also be reached through images. When the figures are examined, it is seen
that the 2 boxes are always fixed at the top, and the number of boxes in the
lower rows is always four times the number of steps. (The generalization
option with the letter n can only be in the 7th grade. The rule at the 5th
grade level can be expressed verbally. The rule found on the figure can be
both at the 5th and 7th grade levels.)
It may be better to include two or more solutions to this problem.
Including possible
mistakes and While finding the rule of the pattern that continues as 4-8-12-16... at the
misconceptions in the 7th-grade level, it is a misconception that the student finds the difference
generalization process between two terms as 4 and expresses the rule as n+4. In the course book,
7. and giving examples of the pattern's own rule 4. n and n+4 should be shown comparatively, and it
grade  asking critical questions should be emphasized what the letter n represents.
(Ozdemir et al., 2014;
Kilig, 2019)
Number Number of The Relationship
of Steps | Matchsticks Used | Between the Number of
Steps and the Number of
Matchsticks
Include examples to 2 \ -2
find the relationship 2
7. between the number of 2 4 N 2
grade  terms in the pattern and >
the value of the term € < 2
(Ozdemir et al., 2014; 2
NCTM, 2000) 8 2
-2

The general rule of this pattern 1s 2.n

Finding the linear relationship between the dependent variable and the
independent variable (Obvious (Functional) strategy)
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Table 1 continued

Include examples that Rule memorization logic. In the pattern given in the question, multiplying
include problem-solving the difference between the two terms by n, checking the first term for n=1...
with the rule created
7. depending on the Let's express the rule of the number pattern 22, 1712, 7,2, __ with a letter. Let's find
grade  content (Contextual) the nmumber in the 20th term of the number pattern

(Akkan et al., 20}7’ The numbers in the number pattern continue by decreasing by five. It is written first
Akkan & Caklroglu, as -5.n, with the number of terms being n. However, when 1 is substituted for n to
2012) find the number in the first term of the number pattern, the value of -5n1s-5.1 =-5.
Since the number in the first term is 22, 27 must be added to the -5 n expression. So
the rule of the number pattern is written as -5n+27.

The activities related to generalizing the patterns in the mathematics textbooks were analyzed in the context
of the aspect related to the generalization of the patterns, digitized, and turned into tables. In the book, if an
activity includes more than one indicator, it is covered under both aspect. An example analysis is given below
along with Figure 1.

a) Find the next step of the given pattern.

&
&

Step 1 Step 2 Step 3 Step 4

b) Let's draw a table showing the relationship between the number of tile embroidered hexagonal tiles
in the figure pattern and the number of steps.

Table: Number of Tile Embroidered Hexagonal Tiles Formed in Steps with the Steps of the Figure Pattern

Number of tiles increases by two

[ Number of Steps_| Stepl Step2 Step3 Step 4 |
| NumberofTiles | 1 | 3 | 5 | 7 |

Figure 1. An example of using different representations to arrive at the rule of the pattern

Figure 1 shows an example taken from the 5th grade book. In the figure pattern given in this example, after
asking for figure drawing in option a, the number of tiles in each step in option b was converted into a table and
tried to reach the rule of the pattern through the number pattern.

Therefore, this example is included in the indicator "Include examples that use different representations to
realize the general rule of the pattern”. The examples in the book were analyzed in this way.

3. Results

In this section, the findings obtained from the examination of the pattern generalization activities in the
textbooks recommended to be taught in secondary schools in the 2020-2021 academic year by the Ministry of
National Education in the context of the transition from arithmetic to algebra are presented.

3.1. Results Concerning Examples of Patterns in Textbooks

Distribution of examples in 5th and 7th grade mathematics textbooks according to aspects is presented in Table
2.
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Table 2. Distribution of examples in 5th and 7th grade mathematics textbooks according to aspects

Aspects 5. grade 7. grade
f % f %

Include examples that enable students to express the relationship between the 1 111 1 9.1

number of terms and the value of the term with their sentences

Include examples using different representations to realize the general rule of the 8 88.8 6 54.4

pattern

Giving examples of generalizing the pattern with the help of more than one - - - -

way/strategy

Including possible mistakes and misconceptions in the generalization process and - -
giving examples of asking critical questions

Include examples to find the relationship between the number of terms in the 2 18.1
pattern and the value of the term
Include examples that include problem-solving with the rule created depending on 2 18.1

the content (Contextual)

* The indicated percentages were found by the ratio of the samples containing the indicator to all samples.

When Table 2 is examined, the indicator "Include examples using different representations to make you
realize the general rule of the pattern”, which is one of the common aspect of the examples of the subject of
patterns in textbooks, is the most common with 88.8% in the 5th-grade textbook and 54.4% in the 7th-grade
textbook. appears to be an indication. Among the common aspect, it is seen that the least common indicator with
11.1% in the 5th grade and 9.1% in the 7th grade is “Ensuring the students express the relationship between the
number of terms and the value of the term in their sentences”. Likewise, when the ratios are taken into account,
it is seen that the ratio of this indicator is lower in the examples of the 5th-grade textbook. It is noteworthy that
the textbooks do not include examples of the aspect "Generalizing the pattern with the help of more than one
way/strategy” and "Possible mistakes in the generalization process, asking critical questions by including
misconceptions". Among the aspect belonging to the 7th-grade level, "Find the relationship between the number
of terms in the pattern and the value of the term™ and "Problem-solving with the rule created depending on the
content" are considered at the same rate with 18.1%.

3.1.1. Enabling Students to Express the Relationship Between the Number of Terms and the Value of the Term in
Their Own Sentences

An example situation from the 7th grade textbook regarding the indicator of enabling students to express the
relationship between the number of terms and the value of the term with their own sentences is given in Figure 2
below.

Number of Step Step Step Step Step Step Step
Steps 1 2 3 a 5 n

Number of
Pens Used 3 5

v
~!

Relationship
Between Number

of Steps and 2: 141 2:2+1 2-34+1 o 1 o
Number of Items

e What is the increase in the number of items used in each step? Examine the above
pattern and find the relationship between the steps and the number of pencils.

e If n represents the number of steps, write the general expression that gives the
number of items used in the n steps of this pattern.

e What is the relationship between the coefficients of n in the general expression
and the amount of increase in the number of items?

Figure 2.7. Example of tabulating the patterns in the classroom textbook, then finding the relationship between
the number of steps and the number of terms, expressing themselves with critical questions.
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When Figure 2 is examined, it is aimed to draw attention to the relationship between the number of pencils
and the number of steps by showing the number of steps in color in the table. After a certain number of steps are
continued, in the last step, the number of steps is expressed with the variable n, and it is desired to express the
relationship between n and the amount of increase. Therefore, this example also includes the aspect of “Making
students express the relationship between the number of terms and the value of the term with their own
sentences” and “Find the relationship between the number of terms in the pattern and the value of the term”. At
the same time, the question is asked to convert the relationship between the number of pencils and the number of
steps into a table based on the shape pattern consisting of pencils. Since it is desired to express the shape pattern
using a table in the content of the question, this question also includes the indicator of "Using different
representations to realize the general rule of the pattern”. Since the question aims to generalize the rule of the
pattern, it is thought that including the variable n is important for the development of the transition process from
arithmetic to algebra.

3.1.2. Using Different Representations to Recognize the General Rule of the Pattern

An example of the 5th grade textbook with an indication of using different representations to recognize the
general rule of the pattern is shown in Figure 3 below. Examples of the 7th grade textbook containing this
indicator are given in Figure 4.

y Ay Ay

Step 1 Step 2 Step 3

The first three steps of a shape pattern with constant numbers of triangles and quadrilaterals
are given above.

a) Let's draw the 4th step of the given pattern.

b) Let's draw a table showing the relationship between the number of steps and the number
of quadrilaterals and triangles. Let's determine the number patterns that give the figure
numbers.

c) Let's find the number of quadnilateral and triangles that will be formed in the sixth step of
the figure pattern.

d) Let's find the total number of shapes formed in the first four steps.

Figure 3. An example of finding the amount of increase by converting shape patterns into number patterns and
tables in the 5th grade textbook.

In the example given in Figure 3, it is desired to continue the shape pattern for a few more steps, rather than
transforming the shape pattern into a number pattern first of all. It is thought that by continuing the shape pattern,
the relationships between triangles and quadrilaterals are visually noticed from a different perspective. In the
next step, it is expected that the relationship between the quadrilateral and the number of triangles will be
arranged by creating a table. Therefore, there are stages for converting from a figure pattern to both a number
pattern and a table. Therefore, this example is accepted as an indicator of "Using different representations to
realize the general rule of the pattern”. It is thought that enabling students to interpret the relationships found in
different ways in the generalization process will improve functional thinking, therefore it is expected that it will
be beneficial for the transition to algebra.

In the adjacent pattern, starting from the
first hexagon, a hexagon 15 added to the

pattern in each step so that it has a common
edge with only one of the existing
______ hexagons. Using this pattern, let's find the

algebraic rule (general rule) of the
Step 1 Step 2 Step 3 Step 4 relationship between the number of
hexagons and the total number of sides.

Application Steps:
Create the shapes that will occur in steps 4 and 5 by modeling the shape pattem given below with
pencils of the same size.

Step 1 Step 2 Step 3 Step 4 Step 5

/ \ '\\
AVAV/AVANE—
3 Pencils

Figure 4. Examples of relationships between shapes in 7th grade textbook shape patterns
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When Figure 4 is examined, it is seen that the examples are given as shape patterns and the shape pattern is
expected to continue in the next step. It is seen that the students are directed to find rules by creating a number
pattern based on the shape pattern. For this reason, it is accepted that the examples included include the indicator
"Using different representations to realize the general rule of the pattern”. Considering the 7th grade level, it is
noticed that the examples of the generalization process are close to the 5th grade level and based on
memorization.

3.1.3. Finding the Future Term by Adding the Difference Between Two Consecutive Terms to the Last Term

An example from the 5th grade textbook on finding the next term by adding the difference between two
consecutive terms to the last term is given in Figure 5 below.

2) Complete the blank steps according to the number patterns given below.
Stepl Step2 Step3 Step4 Step5 Step6 Step7 Step8 Step 9

a| 7 13 19 a7 55

Stepl Step2 Step3 Step4 Step5 Step6  Step7 Step8 Step 9

b)| o7 89 81 57 4

p.

Figure 5. Example of finding the next term by adding the difference between the two terms to the last term in
the 5th grade textbook

In the example given in Figure 5, a number pattern is given and it is requested to find the values of the steps
left blank. Here you can find steps that are left blank after the amount of increase and decrease is found.
Therefore, this example is accepted as an indicator of “Find the next term by adding the difference between two
consecutive terms to the last term”.

3.1.4. Finding the Relationship Between the Number of Terms in the Pattern and the Value of the Term

An example of the 7th grade textbook on the indicator of finding the relationship between the number of terms in
the pattern and the value of the term is given in Figure 6.

Let's fill in the table below using the given pattern. First, lef's determine the number of
matchsticks used in each step and fill in the relevant column in the table.

The pattern was started with 2 matchsticks and the

paftern was continued by adding 2 matchstickstothe  Nymber  Numberof  The relationship between
previous step at each step. So the increment amount ¢ Steps  matchsticks the number of steps and the

152, uzed number of matchsticks
- 2
step: ——»- 2 \ 2
2. step! —— 2+2=4 w2
A 2

3 step: » 4+2=6

+2
4) step: __p 6+2=(8 6 -2

When the pattern is continued, it is seen that there
iz a relationship between the number of steps and L T
the number of matchsticks used in that step.
Accordingly, the number of matchsticks is twice
the number of steps.

Then any step of the pattern n. In step, the number The general rule for this pattern 1s 2n.
of matchsticks becomes n.2=2n_

Figure 6.7th textbook, tabulating the patterns, then finding the relationship between the number of steps and the
number of terms, and the students being able to express themselves with critical questions.

When Figure 6 is examined, a table containing the relationship between the number of matchsticks and the
number of steps is given. It is clearly stated in the table that the number of "2", which is multiplied by the
number of steps, belongs to the amount of increase, so that students can easily see the relationship between the
number of steps and the number of matchsticks. Finally, generalization is reached by representing the number of
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steps with the letter n. Since it is an example that includes showing the relationship between the amount of
increase and the number of steps on the table, it is accepted that this example includes the indicator "Find the
relationship between the number of terms and the value of the term". At the same time, it is thought that this
example gives the opportunity to examine the relations between numbers and may contribute to the development
of functional thinking.

3.1.5. Problem Solving with Contextual Rule

An example of the 7th grade textbook, which includes the rule and problem solving indicator created
depending on the content, is given in Figure 7.

Let's express the rule of the number pattern 22, 17,12, 7, 2, ___ with a letter. Let's find
the number in the 20th term of the number pattern.

The mumbers in the number pattern continue by decreasing by five. It 1s wrtten first
as -5.n, with the number of terms being n. However, when 1 is substituted for n to
find the number in the first term of the number pattern, the valve of -5n1s-5.1=-5.
Since the number in the first term 15 22, 27 must be added to the -3.n expression. So
the rule of the number pattern is written as -3n+27.

Figure 7.7. Example using memorization logic while finding the general rule of the pattern in the classroom
textbook

When the example in Figure 7 is examined, it is seen that while the general rule of the pattern is found, first
the amount of increase or decrease must be found and multiplied by the number of steps (n), and the correctness
of the rule must be ensured for n=1. In this method, the amount of increase or decrease belonging to the pattern
given in the question is multiplied by the number of steps, and students are brought to the general rule with a rote
method. Since it is an example that does not allow examining the relationships between numbers and that
emphasizes memorization, this example is accepted as an indicator of "Problem-solving with the rule created
depending on the content™. For this reason, it is thought that this example may adversely affect the development
of functional thinking in the generalization process, as well as the transition to algebra.

4. Conclusion and Discussion

When the findings of the study are examined, there are activities in the fifth-grade textbook, which mainly
include shape patterns, to find the next term by using the difference between consecutive terms, to examples that
include generalizing by converting the shape pattern to a number pattern to find the pattern rule and also to form
the pattern in tabular form and determine the amount of increase. Considering the mathematics curriculum, it is
expected that these examples should be included in the textbooks. In these examples, it is noteworthy that the
figure pattern has been transformed into a number pattern so that the relationships in the figure patterns can be
seen. It is thought that this situation will limit students' development of different perspectives and will lead
students to form number patterns predominantly. However, Mouhayar and Jurdak (2014) revealed that in the
process of generalizing the patterns, the students left the relationships reached through the figure in the
background and they adopted forming a number pattern. Similarly, Rivera and Becker (2011) stated that students
tend to transform the shape pattern into a number pattern. On the other hand, Barbosa and Vale (2015) state that
generalization by examining shape patterns strengthens the relations between objects and concepts, and makes
symbols and expressions easier to understand. In other words, it is stated that reaching different relationships
through the shape pattern without transforming the shape patterns into number patterns will enable the symbols
used in functional thinking and generalization to be comprehended. It is thought that expressing the relationships
established with functional thinking with symbols will facilitate the transition to algebra. Therefore, it is thought
that it is necessary to focus on examples examining shape patterns in textbooks. It is stated that it is important to
include different types of patterns in addition to examining the shape patterns (Rivera & Becker, 2011). When
the textbooks are examined, it is seen that the decreasing pattern examples are handled in a limited number. It is
thought that including only increasing pattern activities in the textbooks may limit the functional thinking skills
of the students in the generalization process. In this sense, it is thought that the inclusion of different types of
patterns in textbooks will positively affect the development of students' functional thinking skills. Since
functional thinking constitutes the essence of algebra (Akkan, 2009), it is predicted that it will also significantly
affect the transition process of students to algebra. On the shape patterns given in the seventh-grade textbooks,
attention is drawn to the change and the relationship between the shapes. It is concluded that the explanation of
relationships with colors and visuals is more understandable and exploratory for students. On the other hand, it is
seen that the examples are similar to each other and do not differ. It is thought that this situation will lead
students to memorize the question type and solution. In addition, there are no activities for producing more than
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one solution in pattern activities in both 5th and 7th-grade textbooks. On the other hand, Dogan-Temur and
Turgut (2020) state that students should develop different strategies for pattern generalization in their study. It is
thought that the use of different generalization strategies will improve students' functional thinking skills.
Therefore, it is determined that students' developing different perspectives towards generalization and functional
thinking remain in the background. However, studies have suggested that students' functional thinking should
contribute to the development by including more than one solution method in patterns and activities (Kieran,
2018; Rivera & Becker, 2011; Tiirkmen & Tanisli, 2019; Tiirkoglu & Cihangir, 2017). In this sense, it is thought
that the patterns in the textbooks should be generalized with more than one solution strategy.

When we look at the examples given in the 5th-grade textbook, it is seen that the examples for finding the
next term (recursive strategy) by adding the difference between the consecutive terms to the next term are
emphasized. Considering the 5th-grade achievements in the mathematics curriculum, it is stated that it should be
limited to the patterns whose difference between the steps is constant (MEB, 2018). Therefore, it is expected that
this situation will be dealt with in the examples given. In the figure patterns in the examples, it is generally
requested that the next step be continued by the students first. In these examples, addition or subtraction can be
made in the next way according to the addition or subtraction performed on the figures, and it is stated that this
situation is also included in the iterative strategies (Tamsh & Ozdas, 2009). However, iterative strategies require
thinking at a lower level than functional strategies (Ozdemir et al., 2014). On the other hand, Tamsh and
Tiirkmen (2019) state that 5th-grade students can express functional relationships in patterns using variables. In
this sense, Tiirkmen and Tamish (2019) stated that skills related to finding functional relationships at the 5th-
grade level can be developed in the pre-algebra period and that teaching tools should be increased and
developed. Therefore, to improve the transition process to algebra, it is necessary to include examples that will
develop functional thinking in shape patterns. In some of the examples given, it is requested to convert the shape
patterns into numbers and tables. Palabiyik and Akkus-Ispir (2011) state that students' transforming both number
patterns and shape patterns into tables makes it easier for some students to find the relationships in the pattern.
However, Tanisli and Ozdas (2009) and Lan Ma (2007) reveal that students reach generalizations more easily in
shape patterns than in number patterns. Similarly, Kocamaz and ikikardes (2021) state that 7th-grade students
are mostly successful in shape patterns. In addition, Rivera and Becker (2011) state that these examples are
needed for students to find visual strategies in patterns containing morphological transformations. On the other
hand, Ozdemir et al. (2014) reveal that students do not prefer to include visual strategies in finding a pattern rule
and focus on establishing numerical relationships. In this sense, it is thought that students need both to use visual
strategies on shape patterns and activities that include numerical relations. Therefore, it is necessary to diversify
the pattern examples in the textbooks.

When we look at the examples given in the 7th-grade textbook, it is seen that finding the pattern rule is
generally carried out together with the memorization approach. Therefore, this book focuses on problem-solving
(Akkan et al., 2017; Akkan & Cakiroglu, 2012) with the rule created depending on the content, which is
mentioned as a contextual strategy. However, due to this strategy, it has been determined that the examples in the
book are in a way that may cause memorization by repeating some operational steps rather than functional
thinking of the students. However, it is stated that students should be guided to establish the relationship between
the number of terms in the pattern and the value of the term (Ozdemir et al., 2014). Ozdemir et al. (2014) state
that in this method called functional strategy, functional thinking takes place at a higher level. Kieran (2017)
mentions that the study of inter-quantitative relations has become the focus of algebraic thinking by developing
functional thinking. However, Pang and Sunwoo (2022), the development of functional thinking with patterns;
has been collected under four headings as dealing with relationships from daily life examples, including different
types of patterns, interpreting the relationships in the pattern in different ways, and representing the established
relationships with symbols. In this direction, when the examples in the textbooks were arranged, it was
determined that the students were more successful in establishing relationships between varying quantities. In
addition, Akkan and Cakiroglu (2012) suggested that teachers should attach importance to different pattern
generalization strategies to strengthen the foundations of the transition process to algebra and that students
should especially understand the functional (definitive) strategy logic.

When the 7th-grade textbooks were examined, it was determined that the most common indicator among the
examples was using different representations to make the general rule of the pattern noticed. When these
examples are examined, it is seen that the figure patterns given in the 5th grade are either transformed into a
number pattern or a table (Figure 2). Considering the research, it is frequently mentioned that shape patterns are
transformed into number patterns (Becker & Rivera, 2006). Although it is stated in the literature that the use of
tables makes it easier for students to see relationships (Palabryik & Akkus-Ispir, 2011), some studies state that
working on shape patterns is more beneficial in finding relationships (Lan Ma, 2007; Tamsh & Ozdas, 2009). In
addition, Ozdemir (2021) states that students have more difficulty in finding the relationships between the terms
given in the table and the number of terms compared to the figure pattern. Therefore, it becomes more important
to discuss activities that include shape patterns at the 7th-grade level. Setiawan, Purwanto, Parta, and Sisworo
(2020) suggest in their study that students transform geometric and shape patterns into number patterns, but
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students should work more on shape patterns. It is stated in studies that especially geometric patterns help in the
transition from arithmetic to algebraic thinking (Apsari, Putri, Sariyasa, Abels & Prayitno, 2019). In addition, it
was determined that the least common indicator in the 5th and 7th-grade textbooks was to enable students to
express the relationship between the number of terms and the value of the term in their sentences. However, it is
stated that during the teaching of patterns, students should create environments that will enable them to reveal
their thoughts and think deeply (Palabiyik & Akkus-ispir, 2011).

It is seen that the examples are incomplete in terms of including decreasing patterns. Rivera and Becker
(2011) emphasize that focusing only on numerical relations and focusing only the amount of increase in a given
shape pattern may cause a superficial perception of recognizable relations. Therefore, it is necessary to pay
attention to give importance to visual relations and to include decreasing patterns according to the features such
as the structure and color of the shapes in the shape pattern.

3-5 according to NCTM (2000). grade students should be able to use boxes, letters, or other symbols to
establish general rules. However, when we look at the curriculum, students first encounter algebra in the 6th
grade (MEB, 2018) and generalizations using symbols are not included in the 5th-grade textbooks. Therefore, in
the 5th grade, it becomes important to make students feel generalization, which is one of the components of the
transition from arithmetic to algebra, and to prepare them to express the rule of the pattern verbally, which is the
next stage, with symbols. Topbag — Tat (2020) stated that students had difficulties in using letter symbols while
finding a pattern rule and they formed a prejudice. In this sense, it is recommended to include activities that
emphasize the meaning of letter symbols within the 6th and 7th-grade learning outcomes. Another remarkable
part of the books examined is that they do not include different types of patterns, except for number and shape
patterns. In domestic and international studies, it is seen that there are many types such as linear (first order) and
non-linear, patterns, pictorial patterns, geometric patterns, expanding patterns, as well as number and shape
patterns (Akkan, 2013; Feifei, 2005; Lannin, 2005; Rivera, 2007). However, it is seen that linear and quadratic
(second-order) patterns are emphasized along with number and shape patterns in primary and secondary school
mathematics curricula in our country (Akkan & Cakiroglu, 2012; Yesildere & Akkog, 2011). Feifei (2005)
emphasizes that when different types of patterns are not addressed in learning environments, students' solution
strategies will be limited in the face of pattern problems, which leads students to memorize and makes the
transition to algebra difficult.

5. Suggestions

When the results of the study are examined, it is seen that both the fifth and seventh-grade textbooks focus on
only one solution method in pattern generalization. In addition, it was determined that the samples were
incomplete in terms of including decreasing patterns. Therefore, it is suggested that textbooks should include
different types of pattern examples in terms of students' better understanding of the relationships in patterns, the
development of functional thinking skills, and their contribution to the transition to algebra, sub-statements
should be included for students to find solutions with different strategies, and comparative examples should be
included for the points where students can make mistakes. In addition, it is suggested that for the transition to
algebra to be carried out healthily, it is recommended to focus on activities aimed at finding the pattern rule with
different strategies on shape patterns in the textbooks. It is thought that increasing the pattern generalization
activities that include different strategies in the 5th-grade textbooks will positively affect the students' process of
establishing relationships and generalizing in the following years. For this reason, shape patterns with different
strategies should be included in the textbooks. It is suggested that the activities related to pattern generalization
in the textbooks should be organized by considering the important aspect related to the transition process to
algebra and the ideas included in the studies in the literature. In this study, textbooks were limited to the
generalization component of the transition process from arithmetic to algebra. For this reason, textbooks can be
examined in the context of different components of the transition process from arithmetic to algebra.
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Ortaokul Matematik Ders Kitaplarinda Oriintiiler Konusunun Aritmetikten Cebire
Gecis Baglaminda Incelenmesi

1. Giris

Giinliikk hayatimizda karsilastigimiz problemleri ¢é6zmede aritmetik bilgilerimizin yan1 sira cebir bilgilerimizi
de kullanmaktayiz. Aritmetik, bilinenler kullanilarak bilinmeyenlere ulasilmasini, dort islem kullanilarak sayilar
arasinda var olan iligkileri hesaplamayi icermektedir (Akkan, 2009). Aritmetikte sayilar arasinda bulunan
iligkilerin genellenmesi ile birlikte cebir 6n plana ¢ikmaktadir (Vance, 1998). Bu anlamda cebirin altyapisini
aritmetigin olusturdugu (Akkan, Akkan, Oztirk & Kiiciik-Demir, 2019), dolayisiyla aritmetik ve cebirin
ogretilirken kavramlar arasindaki iliskiye dikkat edilmesi gerektigi belirtilmektedir (Akkan, Akkan & Giiven,
2017). Aritmetik ve cebir arasindaki bu iligkinin 6nemi kadar, dogas1 geregi iki alanin sahip oldugu farkliliklarin
da onemli oldugu belirtilmektedir (Akkan, Baki & Cakiroglu, 2011). Bu sebeple 6grencilerin aritmetikten cebire
gecis asamasinda, cebirsel kavramlarin gelisimi esnasinda ¢esitli zorluklarla karsilastiklari belirtilmektedir
(Akkan, 2009; Akkaya & Durmus, 2015; Baki & Cakiroglu, 2012; Kieran, 2007; Uzun, 2021; Yildiz, Koza-
Ciftci, Sengil-Akar & Sezer, 2015). Akkan (2009), aritmetik ve cebirsel bilgi arasindaki baglantinin
kurulamadigini, bu sebeple de cebirsel diisiinmenin yeterli bir sekilde gelisemedigini belirtmektedir. Cebire gecis
stirecinde kargilasilan zorluklarin biiyiik bir ¢ogunlugunu sembollerin kullanimi, problem ¢ézme, harflerin
anlami1 ve genelleme yapma bilesenlerinin olusturdugu belirtilmektedir (Akkan, 2009; Uzun, 2021; Van
Amerom, 2002). Bu zorluklar incelendiginde aritmetik islemler kullanilarak 6riintiileri ortaya ¢ikarip genelleme
yapmanin Ve bilinmeyen nicelikleri kullanarak islemler gergeklestirmenin, cebirsel diistinme ile iligkilendirildigi
goriilmektedir (Akkan, 2016). Aritmetikten cebire geciste ele alinan kavramlarin yeterli diizeyde gelisebilmesi
cebirsel diigiinme i¢in 6nem arz etmekte, ayn1 zamanda cebirsel diigiinmenin gelisiminin temelini 6riintiileri
genelleme konusunun olusturdugu belirtilmektedir (Akkan & Baki, 2016; Kieran, 2018; Tiirkoglu, 2017).
Oriintiileri genellemenin, aritmetikten cebire gegiste koprii gorevi gorebileceginden de bahsedilmektedir (Akkan
& Baki, 2016). Aritmetikten cebire gecis siirecinde hem dogal say1 sistemini hem de 6riintiileri genellemenin
ogrencilerde soyut diisiincelerin gelisimine yardim ettigi, bu nedenle 6grencilerin bu gecis siirecinde belirtilen
say1 durumlar1 arasindaki iliskileri ortaya ¢ikarabilmesi ve genelleme yapmaya dogru asama asama ilerlemesi
gerektigine deginilmektedir (Akkan & Baki, 2016). Dolayisiyla oriintii genelleme kazanimlarini ele alan 5. ve 7.
sinif seviyelerindeki 6grencilerde oriintii genelleme siirecinin agsamali bir sekilde olmasi 6nem kazanmaktadir.

Oriintiiler ile ilgili caligmalar incelendiginde grencilerin &riintii genellemeye yonelik basarilari, Sriintii
genelleme siirecinde ne tiir strateji kullandiklari, &grencilerin genelleme yaparken yasadigi zorluklar ve
hatalarinin sebepleri {izerine ¢alismalar (Akkan vd., 2017; Akkan & Cakiroglu, 2012; Giirbiiz & Toprak, 2014;
La Rochelle vd., 2019; Ozel, 2019; Tiirkoglu, 2017; Walkoe, 2014) agirhkta olmaktadir. Bu calismalar
incelendiginde erken sinif seviyelerinden itibaren oriintiiler konusuna ve birbirine baglh olarak degisen iki nicelik
arasindaki iliskiye, bir diger deyisle fonksiyonel diigiinmeye vurgu yapilarak ele alinmas: gerektigi belirtilmistir
(Tarkmen & Tanigli, 2019). Bu durum oriintiileri genelleme konusunda, 6grencileri oriintiide terim sayisi ile
terimin degeri arasindaki iligkiyi 6nce kendi ciimleleriyle ifade edebilmelerine (National Council of Teachers of
Mathematics [NCTM], 2000; Ozdemir, Dikici & Kiiltiir, 2014), sonra bulunan iliskiyi genelleme yaparak ifade
edebilmeleri gerektigi fikrini de akla getirmektedir. Yesildere ve Akkog (2010), 6grencilerin Sriintiide bulunan
iligkiyi sozel olarak ifade etmede, iliskiyi cebirsel olarak belirtmeye goére daha basarili olduklarim
belirtmektedirler. 5. simif seviyesindeki kazanimlarda oriintiide bulunan iliskiyi sozel olarak ifade etme yeterli
olurken, 7. simf seviyesindeki kazanimlarda iligkiyi cebirsel olarak belirleme énemli gériilmektedir. Markworth
(2010) oriinttideki iliskilerin ifade edilebilmesinin zor bir beceri oldugunu, bu sebeple giinliik dilde ifade edilen
kuralin yar1 sembolik sekilde kisaltilmasinin 6grencilerin ifade edebilmelerini kolaylastirdigini belirtmektedir.
Ayrica Ogrencilerin yinelemeli strateji olarak ifade edilen (Akkan vd., 2017; Akkan & Cakiroglu, 2012;
Mouhayar & Jurdak, 2014; Yesildere & Akkog, 2010), ardisik sayilar arasindaki iligkiyi inceleyerek bir sonraki
terimi belirleyebildikleri (Lee, 1996; Yesildere & Akkog, 2010) ancak bu oérintiilerin kuralin1 de cebirsel olarak
ifade etmede yetersiz olduklar1 belirtilmektedir. Benzer sekilde Chua ve Hoyles (2014) &grencilerin oriintii
genelleme siirecinde yasadiklari temel zorluklardan birisinin yinelemeli 6rintiilerden, terim ile terim sayisi
arasindaki iligkiyi bulmaya gegis oldugunu belirtmektedir. Chua ve Hoyles (2014) oriintiiniin genel kurali
bulmada ileri bir adimi bulmaya yonelik olarak 6grencilerin yonlendirilmeleri gerektigini ifade etmektedir.

Oriintii etkinliklerinde say: ve sekil oriintiilerinin tablo haline déniistiiriilmesinin, oriintiideki iliskilerin
ogrenciler tarafindan daha kolay anlasiimasini sagladigi belirtilmektedir (Kaput, 2018; Palabiyik & Akkus-Ispir,
2011; Rivera & Becker, 2011). Ayrica cebire gegis siirecinde 6riintii genellemede farkli temsil ve stratejilerin
kullanilarak cebir bilgisinin olusumunun saglanmas da 6nerilmektedir (Palabiyik & Akkus-ispir, 2011). Farkl
temsil ve stratejilerin yan1 sira yapilan ¢alismalarda igeriksel strateji denilen verilen duruma odakli olarak bir
kural olugturma siirecinin de siklikla kullanildig: belirtilmektedir (Akkan & Cakiroglu, 2012). Ancak igeriksel
strateji 6grenciyi diisiinmeye veya genelleme yapmaya sevk etmedigi i¢in 6nerilmemektedir. NCTM’e (2000)
gore oriintii genelleme ile ilgili beklenen davramiglar 6grencilerin agirlikli olarak sekil ve sayi oriintiilerinin
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devamini getirerek genellemeye ulasabilmeleri, Oriintiileri tablo ve grafik haline doniistiirme gibi farkli sekillerde
temsil edebilmeleri, ulagilan iligkileri farkli temsil bigimleri kullanarak karsilastirabilmeleri olarak ifade
edilmektedir. Literatiirde yapilan calismalar incelendiginde oriintii genelleme siirecinde sekil Oriintiileri
tizerinden akil yiiriitme ¢aligmalarina yer verilmesinin, oriintideki iligkilerin kesfedilmesine yardimci olacagi
belirtilmistir (Markworth, 2010; Rivera & Becker, 2008). Geraniou ve Mavrikis (2015) oriintii genelleme
stirecinde 6grencilerin sekil oriintiilerini modellemelerinin, oriintideki iligkileri ortaya ¢ikardigini ve genelleme
yapma siirecini kavramlastirdiklarini belirtmektedir.

Sayisal ve geometrik oriintiilerdeki iligkilerin sozel ifadeler, tablolar, grafikler, sembolik temsiller yardimiyla
cebirsel diiginmede arag olarak kullanilabilecegi belirtilmektedir (Eroglu, 2021). Ancak Eroglu (2021), 6riintiiler
konusunun hem matematik ogretim programinda hem de matematik ders kitaplarinda 6grencilerin cebirsel
diisiinmelerini destekleyecek nitelikte olmadigini ortaya koymaktadir. Oriintiileri genelleme ile fonksiyonel
diisinmenin gelisimi saglanmakta, bu sebeple cebirsel diisiinmenin gelisimi de Onem kazanmaktadir
(Giivendiren, 2019). Bu baglamda cebirsel diisiinme iizerine yapilan ¢alismalarda oriintiileri genellemenin odak
noktas1 oldugu belirtilmektedir (Tiirkoglu, 2017). Ogrencilerin &riintiileri kesfetmesini saglayarak cebirsel
diistinmelerine destek olunmasi gerektigi (Tiirkoglu, 2017), 6gretmenlerin cebirsel diisinmenin gelisimine
katkida bulunacak sekilde siif ortami olusturmalart igin farkli yollar bulmalari gerektigi (Blanton & Kaput,
2004), ortntiileri genellemede harflerin kullaniminda dikkatli olunmas1 gerektigi (Giivendiren, 2019) yapilan
caligmalarda 6nerilmektedir. Ders esnasinda 6gretmenler ve 6grenciler tarafindan yaygin olarak kullanilan temel
ara¢ gereclerden birisi de ders kitaplar1 olmaktadir (Dede & Arslan, 2019; Fan, Zhu & Miao, 2013). Ders
kitaplart dersin igerigini sirayla ve diizenli bir sekilde vermesi sebebiyle matematik gibi soyut kavram igeren
derslerde siklikla tercih edilmekte ve bu sebeple 6nemli hale gelmektedir (Dede & Arslan, 2019). Bununla
birlikte verimli bir 06gretim ortamimin olusturulabilmesi i¢in ders kitaplarinin incelenmesine ve
degerlendirilmesine ihtiyag duyulmaktadir. Yapilan ¢aligmalarda, matematik derslerinde kullanilan kitaplarin,
Ogretim siirecini diger derslere gore daha ¢ok sekillendirdigi belirtilmektedir (Fan vd., 2013). Dolayisiyla cebire
yonelik olarak yapilan ¢alismalar incelendiginde &grencilerin basarisia etki eden faktorlerin yaninda ders
kitaplarmm analiz edilmesi ile 6grencilerin sikinti ¢ektigi durumlarin belirlenmesinde ve 6gretimde yasanan
siirhliklarin azalmasina etkisi olabilecegi diisiiniilmektedir (Smith 111, Males, Dietiker, Lee & Moiser, 2013).

Aritmetikten cebire geciste karsilagilabilecek sikintilarin engellenebilmesi icin aritmetik ve cebir alaninin
birlikte degerlendirildikten sonra, dgretim programlarina ve ders kitaplarina yansitilmasi gerektiginin énemine
dikkat ¢ekilmektedir (Y1ldirim, 2019). Ayrica Dede ve Arslan (2019), hem temel egitim hem de ortadgretim ders
kitaplarinin iceriginin incelenmesini gerektiren arastirmalar yapilmasi gerektigini 6nermektedir. Ote yandan
Sahin ve Basgiil (2019), ders kitaplari ile ilgili yapilan ¢aligmalarda bir 6grenme alaninin incelemesi yerine tiim
ogrenme alanlarmin birlikte ele alindigini belirterek literatiirdeki smirliliga dikkat ¢ekmistir. Bu sebeple
yapilacak olan ¢alismalarda, ders kitaplarinin 6grenme alanlar1 dogrultusunda incelenmesi énemli gériilmektedir.
Cebire gegiste ve cebirsel diigiinmenin gelisiminde oriintiileri genellemenin 6nemli bir yere sahip olmasiyla, ders
kitaplarinda oriintiileri genellemeyi igeren etkinliklerin bu kapsamda incelenmesine ihtiya¢ duyulmaktadir.
Literatiir incelendiginde ise oriintiiler konusuna yonelik ders kitabi analizinin siirli sayida oldugu belirlenmistir.
Bu kapsamda bu calismada ortaokul matematik ders kitaplarinin oriintiiler konusunda genelleme yapmaya
yonelik etkinliklerinin aritmetikten cebire ge¢is siireci kapsaminda incelenmesi amaglanmigtir.

2. Yontem

Bu caligmada nitel aragtirma yaklasimi kapsaminda dokiiman analizi yontemi kullanilmigtir. Dokiiman
analizi yazili, basili, elektronik gibi tiim belgelerin igerigini sistematik olarak degerlendiren bir yontemdir
(Wachve Ward, 2013). Ders kitaplar1 da yazili belge igerisinde yer aldigindan dolay1 dokiiman analizi yontemi
kullanilmaktadir. Bu aragtirmanin verilerini Milli Egitim Bakanligi [MEB] tarafindan 2020-2021 egitim 6gretim
yilinda ortaokullarda okutulmak {izere 6nerilen 5. siif (Milli Egitim Bakanligi Yayinlari) ve 7. simf (Milli
Egitim Bakanligi Yayinlari) ders kitaplarinda yapilan incelemeler olusturmaktadir. Matematik 6gretim
programinda Oriintiiler konusu 5. ve 7. simf seviyelerinde ele alindigindan dolay1 5. ve 7. simuf ders kitaplar
incelenmistir. 5. simuf seviyesinde “M.5.1.1.3.Kurali verilen sayr ve sekil oriintiilerinin istenen adimlarim
olusturur”, 7. simf seviyesinde “M.7.2.1.3. Say: driintiilerinin kuralim harfle ifade eder, kurali harfle ifade
edilen oriintiiniin istenilen adimini bulur” kazanimlari yer almakta ve ders kitaplarinda bu kazanimlara yonelik
ogretimsel etkinlikler incelenmektedir. Literatiirde hem cebire gegis hem de oriintiileri genelleme ile ilgili
yapilan ¢aligmalar incelenerek, aritmetikten cebire gec¢is konusunda oriintiiler konusunda 6nemli olarak belirtilen
davranislar belirlenerek 6rneklerle agiklanmustir.

2.1. Veri Toplama Araci/ Araglari

Matematik ders kitaplarinda bulunan oriintii genelleme ile ilgili etkinlikler, aritmetikten cebire gecis
stirecinin bilesenlerinden olan oriinti genellemeye yoénelik olarak olusturulan gostergeler kapsaminda analiz
edilmigtir. Bu analizlerden once orintiileri genelleme ile ilgili gostergeler belirlenerek (Tablo 1) bu kapsamda
ders kitaplar1 analiz edilmistir.
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.2. Verilerin Analizi

Arastirmada incelenen 5. ve 7. sinif matematik ders kitaplar1 betimsel analiz yontemi ile birlikte analiz
edilmistir. Ders kitaplarmin igerik analizi kapsaminda kullanildigindan dort asamada analiz siireci
gerceklestirilmektedir. Analiz siireci, eldeki veri setinden bir drneklem segilmesi asamasi olan “analiz i¢in
kullanilan veriden 6rneklem se¢cme”, literatiirden yola ¢ikarak kategoriler ve temalar olusturulmasi agsamast olan
“kategorilerin gelistirilmesi”, analiz yonteminin se¢ilmesi asamasi olan “analiz birimlerini saptama” ve elde
edilen verilen nicellestirilmesi asamasi olan ‘“sayisallagtirma” seklinde ilerlemektedir (Bailey, 1994). Bu
calismada da ders kitaplarindaki oriintii genelleme konusu 6rneklem olarak secilmistir. Ayn1 zamanda literatiir
taranarak aritmetikten cebire gegis siirecindeki Oriintli genelleme bilesenine ait olan davraniglar ve gostergeler
belirlenerek kategoriler gelistirilmistir. Gostergelere ait 6rnekli agiklamalarda yer alan &rnekler caligmada
incelenen ders kitaplarindan elde edilmistir. Bu gostergeler agagida Tablo 1 ile gosterilmektedir.

Tablo 1. Aritmetikten cebire geciste 5. ve 7. sinif oriintiiler konusunda 6nemli olarak belirtilen davraniglar

Sinif Seviyesi Gostergeler Ornekli A¢iklama

5. ve 7. sif Terim sayist ile

terimin degeri <:>

arasindaki iligkiyi

ogrencilerinkendd == ==
climleleriyle ifade

A 1. adm 2. adm 3. adm 4. adm
etmelerini saglayan
orneklere yer verme

. Adim Toplam Kenar | Adim Sayisi ile Kenar

(Turkmen & (Aligen Sayisi) Sayisi Sayis1 Arasindaki iliski

Tanisli, 2019)
6 5141
\ +5

11
+5

+5 +3+1

WAL LA

Yukarida verilen sekil 6riintiisii ile adim sayis1 arasindaki iligki
hakkinda ne diisiiniiyorsunuz?
8. adimda kag kare olacagini nasil bulabiliriz? Kendi cimlelerinizle
ifade ediniz.
Seklinde sorular igeren 6rnekler bu kapsamdadir.

5.ve 7. smif Oriintiiniin genel A A A A A
kuraln fark o

A o 1.adm 2. adim 3.adm
ettirmek 1¢In farkli Yukarida adimlan arasindaki tiggen ve dértgen sayilan sabit olan bir sekil driintiisiintin ilk
temsi"er ku”anan ¢ adimi verilmistir.
6meklere yer verme a) Verilen orlintin{in 4. adimini gizelim.
. b) Adim sayisi ile dértgen ve liggen sayilan arasindaki iligkiyi gosteren bir tablo gizelim.
(Akka’n Vd'! 2017! Sekil sayilarini veren sayi ériintilerini belirleyelim.
NCTM, 2000) ¢) Sekil 6riintiistiniin altinci adiminda olugsacak dértgen ve licgen sayilanni bulalim.

¢) llk dért adimda olusan toplam sekil sayisini bulalim.

¢) Ik dért adimda olusan toplam sekil sayisini bir tablo yardimi ile bulalim.
Tablo: Sekil Orintisinin Adimiannda Olugan Toplam Sekil Sayisi

(Adim Sayisi 1. adim 2. adm 3. adm 4.adm )
Dértgen Sayisi 1 2 3 4
Uggen Sayisi 3 5 7 9

Joplam$ekiISay|S| 1+3=4 [2+5=7 [3+7=10{4+9=13)

Hem tiggen hem dortgen sayisini tabloda ayr1 ayr1 gosterip, ikisi
arasinda bir iliski bulma saglanabilir. Ya da toplam sekil sayisindan
orlintiiniin devami1 hakkinda yorum yapilabilir. Hem tablo hem de
sekiller sayesinde oriintii hakkinda yorum yapilabilir.
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Tablo 1’in devami

5.ve 7. simf Birden fazla
yol/strateji
yardimiyla
Orlintiiyi
genellemeyi igeren
orneklere yer verme
(Akkan vd., 2017)

[J aaw
O

Oog O
Oooda ol

1 gekil

2. gekal

[P

sekil 4. gekil

Yukarida benzer karelerden olugan bir sekil 6riintiisii verilmistir.

Buna gore:

a) 5. sekildeki kare sayisim bulunuz.

b) 10. sekildeki kare sayisim bulunuz.

c) 40. gekildeki kare sayisim bulunuz.

d) Oriintiiniin kuraln yazih olarak ifade ederek, n. sekildeki kare
sayist igin harfli bir ifade yazimz ve agiklaymmz.

Bu soruda sekillerdeki kutu sayilari yazilarak sayi oriintiisiine
doniistiirtilebilir.

6 — 10— 14- 18 .... seklinde ilerliyor ve dorder dorder artiyor.
Gorseller tizerinden de oriintli kuralina ulasilabilir. Sekiller
incelendiginde 2 kutunun her zaman en tistte sabit oldugu, alt
satirlardaki kutu sayisinin da adim sayisinin hep dort kati1 seklinde
verildigi goriilmektedir.

(n harfi ile genelleme sikki sadece 7. Sinifta olabilir. 5. Simf
seviyesinde bulunan kural s6zel olarak ifade edilebilir. Sekil tizerinden
bulunan kural hem 5. hem de 7. Sinif seviyesinde olabilir.)

Bu sorunun iki ya da daha fazla ¢6ziim yoluna yer verilmesi daha iyi

olabilir.

7. sif Genelleme yapma

stirecindeki olas1
hata, kavram
yanilgilarina yer
vererek elestirel
sorular sormaya
yonelik 6rneklere
yer verme (Ozdemir
vd., 2014; Kilig,
2019)

7. smif seviyesinde 4-8-12-16... seklinde devam eden Oriintiiniin
kuralini bulurken, 6grencinin iki terim arasindaki farkin 4 oldugunu
bulmasi ve kurali n+4 olarak ifade etmesi bir kavram yanilgisidir. Ders
kitabinda oriintiiniin kendi kural1 4.n ile n+4 ifadelerinin
karsilastirilmali olarak gdsterilmesi, n harfinin neyi temsil ettiginin
vurgulanmasi gerekmektedir.

7. siif Oriintiide terim
sayist ile terimin
degeri arasindaki
iliskiyi bulmaya
yonelik 6rneklere

yer verme (Ozdemir

vd., 2014; NCTM,
2000)

Bagimli degisken ile bagimsiz degisken arasindaki dogrusal iliskiyi

bulma (Belirgin (Fonksiyonel) strateji)

Kullanilan
Kibrit
Copi Sayisi

Adim Sayisi ile
Kibrit Copi Sayisi
Arasindaki iliski

Adim
Sayisi

2\ -2

c"+2 >
\ .

+2
5] -2

. ‘)+2 R

Bu drantdnin genel kural 2n'dir.
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Tablo 1’in devami

7. smif Icerige bagl olarak Kural ezberleme mantigidir. Soruda verilen oriintiide, iki terim
olusturulan kural ile  arasindaki farkin n ile ¢arpilmasi, n=1 i¢in ilk terimin kontrol edilmesi
problem ¢d6zmeyi ...gibi.
igeren 6meklere yer 22,17,12,7, 2, ... sayl orUntustniin kuralini harfle ifade edelim. Say orlintistnin 20. terimindeki
verme (Igeriksel) sayiy bulalim.
(Akkan vd., 2017;

Sayi orlintlsindeki sayilar beser azalarak devam etmektedir. Terim sayisi n olmak (zere &nce

Akkan &

=5+ nolarak yazilir. Ancak sayi oriintistniin birinci terimindeki sayiyi bulmak igin n yerine 1 yazildiginda
Cakerglus 2012) -5-n ifadesinin degeri, - 5 - 1 = - 5 bulunur. Birinci terimdeki say 22 oldugundan - 5n ifadesine 27

eklenmelidir. Oyleyse say drilntistiniin kurall, = 5n + 27 olarak yazilir.
Sayi érintuslndn 20. terimindeki sayiy bulmak icin = 5n + 27 ifadesindeki n yerine 20 yazilir.
-on+27 — -5-20+27=-100+27=-73

Say érintusindn 20. terimindeki sayi — 73'tir.

Matematik ders kitaplarindaki Oriintiileri genelleme ile ilgili etkinlikler, oOriintiileri genelleme ile ilgili
olusturulan gostergeler baglaminda incelenerek sayisallastirilmis ve tablo haline doniistiirilmiistiir. Kitapta bir
etkinligin birden fazla gosterge icermesi durumunda, her iki gosterge kapsaminda da ele alinmistir. Asagida
Sekil 1 ile birlikte 6rnek bir analize yer verilmistir.

a) Verilen éruntinun bir sonraki adimini gizelim.

1. adim 2. adim 3. adm 4. adim

b) Sekil 6rintistndeki ¢ini islemeli altigen karolarin sayisi ile adim sayisi arasindaki
iliskiyi gbsteren bir tablo gizelim.
Tablo: Sekil Orintiasinin Adimlar ile Adimlarda
Olusan Cini Islemeli Altigen Karo Sayis:
(Adxm Sayisi |1.adm | 2. adm | 3. adim | 4. adlm\
kKam Sayisi

7 ) Karo sayilari ikiser artmaktadir.

1 3 5
Sekil 1. Oriintiiniin kuralina ulasmada farkli temsil kullanimina &rnek

Sekil 1°de 5. simif kitabindan alinan bir 6rnek bulunmaktadir. Bu 6rnekte verilen sekil oriintiisiinde a sikkinda
sekil ¢izim istedikten sonra, b sikkinda her bir adimdaki karolarin sayis1 tablo haline donistiiriilerek say1
oOriintiisii izerinden Oriintiiniin kuralina ulastirilmaya ¢aligilmustir.

Dolayisiyla bu 6rnek “Oriintiiniin genel kuralin: fark ettirmek icin farkl: temsiller kullanan érneklere yer
verme” gostergesi igerisinde yer almaktadir. Kitapta bulunan 6rnekler bu sekilde analiz edilmistir.
3. Bulgular

Bu bolimde MEB tarafindan 2020-2021 o6gretim yilinda ortaokullarda okutulmak {izere o6nerilen ders
kitaplarmda bulunan oriintiileri genelleme etkinliklerinin aritmetikten cebire ge¢is baglaminda incelenmesinden
elde edilen bulgular sunulmustur.

3.1. Ders Kitaplarinda Oriintiiler Konusunda Yer Verilen Orneklere iliskin Bulgular

5. ve 7.simif matematik ders kitaplarindaki 6rneklerin gostergelere gore dagilimi Tablo 2°de sunulmustur.
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Tablo 2. 5. ve 7.smif matematik ders kitaplarindaki 6rneklerin gostergelere gore dagilimi

Gostergeler 5. sitmif 7. simf
f % f %

Terim sayist ile terimin degeri arasindaki iliskiyi 6grencilerin kendi ciimleleriyle 1 111 1 9,1

ifade etmelerini saglayan 6rneklere yer verme

Oriintiiniin genel kuralin1 fark ettirmek igin farkli temsiller kullanan érneklere yer 8 88,8 6 54,4

verme

Birden fazla yol/strateji yardimiyla Griintliyii genellemeyi igeren orneklere yer - - - -

verme

Genelleme yapma siirecindeki olas1 hata, kavram yanilgilarina yer vererek - -
elestirel sorular sormaya yonelik drneklere yer verme

Oriintiide terim sayis1 ile terimin degeri arasindaki iliskiyi bulmaya yonelik 2 18,1
orneklere yer verme

Icerige bagl olarak olusturulan kural ile problem ¢dzmeyi igeren drneklere yer 2 18,1
Verme

*Belirtilen ytlizdeler gostergeyi igeren drneklerin tiim 6rneklere orantyla bulunmustur.

Tablo 2 incelendiginde ders kitaplarinda oriintiiler konusuna ait orneklerin ortak olarak bulunan
gostergelerden ‘Oriintiiniin genel kuralini fark ettirmek icin farkl: temsiller kullanan érneklere yer verme”
gostergesinin 5. Sinif ders kitabinda %88,8, 7. simif ders kitabinda %54,4 oranla en ¢ok yer verilen gosterge
oldugu goriilmektedir. Ortak olarak bulunan gostergeler igerisinde 5. smifta %11,1, 7. sinifta %9,1 yiizdeyle en
az yer verilen gostergenin “Terim sayus: ile terimin degeri arasindaki iligkiyi ogrencilerin kendi ciimleleriyle
ifade etmelerini saglama” oldugu gorilmektedir. Aymi sekilde oranlar dikkate alindiginda 5. sinif ders kitabina
ait orneklerde bu gostergeye ait oranin daha diigiik oldugu goriilmektedir. Ders kitaplarinda, “Birden fazla
yol/strateji yardimiyla oriintiiyii genelleme” ile ‘Genelleme yapma siirecindeki olasi hata, kavram yanilgilarina
yer vererek elestirel sorular sorma” gostergelerine ait 6rneklere ise yer verilmemesi dikkat ¢eken durumlardan
biri olmaktadir. 7. simf seviyesine ait gostergeler igerisinde ‘Oriintiide terim sayisi ile terimin degeri arasindaki
iliskiyi bulma” ile “ Icerige bagh olarak olusturulan kural ile problem ¢ozme” gostergesi %18,1 oranla aym
oranda ele alinmaktadir.

3.1.1. Terim Sayus: ile Terimin Degeri Arasindaki Iliskiyi Ogrencilerin Kendi Ciimleleriyle Ifade Etmelerini
Saglama

Terim sayisi ile terimin degeri arasindaki iligskiyi 6grencilerin kendi ciimleleriyle ifade etmelerini saglama
gostergesi ile ilgili 7. simif ders kitabina ait 6rnek bir durum asagida Sekil 2 ile verilmektedir.

Adim 1. Adm 2. Adm 3.Adm 4, Adm 5.Adm ...Adim n.Adm
Sayisi

Kullanilan Kalem =

Sayisi 3 2 [ [ R I
Adim Sayisi ile
Kalem Sayisi 2oqlaql | 2oz | 2oz S N

Arasindaki iliski

¢ Her adimda kullanilan kalemlerin sayisinda nasil bir artis vardir? Yukandaki oriintlyd inceleyerek
adimlar ile kalem sayilan arasindaki iliskiyl bulunuz.

* n, adim sayisini gosterecek olursa bu orlntinin n. adiminda kullanilan kalem sayisini veren genel
ifadeyi yaziniz.

* Genel ifadedeki n'nin katsayilar ile kalem saylannin artis miktar arasinda nasil bir iliski vardir?

Sekil 2.7. simif ders kitabinda 6riintiileri tablo haline getirme, sonra adim sayist ile terim sayisi arasindaki iligkiyi
bulma, elestirel sorularla 6grencilerin kendilerini ifade edebilmesini iceren 6rnek

Sekil 2 incelendiginde tabloda adim sayisinin renkli olarak gosterilerek kalem sayisi ile adim sayisi
arasindaki iligkiye dikkat ¢ekmek amaglanmaktadir. Belirli sayida adimlar devam ettirildikten sonra ise son
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adimda adim sayist n degiskeni ile ifade edilerek, n ile artis miktar1 arasindaki iligskinin ifade edilmesi
istenmektedir. Dolayisiyla bu 6rnek “Terim sayisi ile terimin degeri arasindaki iligkiyi dgrencilerin kendi
ciimleleriyle ifade etmelerini saglama” ve “Oriintiide terim sayusi ile terimin degeri arasindaki iliskiyi bulma”
gostergesini de icermektedir. Ayn1 zamanda soruda kalemlerden olusan sekil 6riintiisiinden yola ¢ikarak, kalem
sayisi ile adim sayisi arasindaki iliskinin tablo haline dontistiiriilmesi istenmektedir. Sorunun igeriginde sekil
oriintiisiiniin tablo kullanilarak ifade edilmesi istenildiginden dolay1 bu soru “Oriintiiniin genel kuralini fark
ettirmek igin farkir temsiller kullanma” gostergesini de icermektedir. Soruda oriintiiniin kuralini genellemek
amaglandigindan dolay1 n degiskenine yer verilmesinin, aritmetikten cebire gecis siirecinin gelisimi bakimindan
6nemli oldugu diistiniilmektedir.

3.1.2. Oriintiiniin Genel Kuralini Fark Ettirmek Icin Farkl Temsiller Kullanma

Oriintiiniin genel kuralini fark ettirmek igin farkli temsiller kullanma gostergesini igeren 5. siif ders kitabina
ait bir 6rnek asagida Sekil 3 ile gosterilmektedir. Bu gostergeyi iceren 7. simf ders kitabina ait 6rnekler ise Sekil
4 ile verilmektedir.

Birlikte Yapalim 4

1. adim 2. adim

Yukarnda adimlari arasindaki dggen ve ddrtgen sayilan sabit olan bir sekil érantislnin ilk
g adimi verilmistir.

a) Verilen érantundn 4. adimim gizelim.

b) Adim sayisi ile dortgen ve Uggen sayilan arasindaki iliskiyi gbsteren bir tablo gizelim.
Sekil sayilarini veren say Sruntllerini belirleyelim.

c) Sekil Gruntisdnidn altinct adiminda olusacak dértgen ve Gggen sayilanm bulahim.

¢) ik dért adimda olusan toplam sekil sayisini bulahim.

Sekil 3. 5.simif ders kitabinda sekil 6riintiilerini say1 oriintiisiine ve tablo haline dontistiirerek artis miktarini
bulmaya yo6nelik 6rnek

Sekil 3 ile verilen ornekte, oncelikle a sikkinda sekil oriintiisiiniin say1 Oriintiistine donistiiriilmesinden
ziyade once sekil oriintiisiiniin birkag adim daha devam ettirilmesi istenmektedir. Sekil o6riintiisiiniin devam
ettirilerek tiggenler ve dortgenler arasindaki iliskilerin farkli bakis agisiyla goérsel olarak fark edilmesinin
saglandig1 dusiiniilmektedir. Sonraki adimda ise dortgen ile liggen sayisi arasinda bulunan iligkinin tablo
olusturularak diizenlenmesi beklenmektedir. Dolayisiyla sekil oriintiisiinden hem say1 oriintiisiine hem de tablo
haline déniistirmeye yonelik asamalar bulunmaktadir. Bundan dolay1 bu érek “Oriintiiniin genel kuralim fark
ettirmek icin farkl temsiller kullanma” gostergesi olarak kabul edilmektedir. Genelleme yapma siirecinde
ogrencilerin bulunan iligkileri farkli gekillerde yorumlamalarinin saglanmasmin fonksiyonel diigiinmeyi
gelistirecegi diisiiniilmekte, dolayisiyla cebire gegis siireci i¢in faydali olacagi beklenmektedir.

Yandaki 6riintlide ilk altigenden baslayarak

her adimda mevcut altigenlerden yalniz
biriyle ortak kenara sahip olacak sekilde
““““ orintlye birer altigen eklenmistir.

Bu érlntiden yararlanarak altigen sayisi
1. adim 2. adim 3. adim 4.adim e toplam kenar sayisi arasindaki iliskinin
cebirsel kuralini (genel kural) bulalim.

Uygulama Basamaklari:
¢ Asagida verilen sekil orintustni ayni boyda kalemlerle modelleyerek 4. ve 5. adimda meydana
gelecek sekilleri olusturunuz.

1. adim 2. adim 3. adim 4. adim 5. adim
3 tane —
EIE D e e aoetnsars L roemarod o

Sekil 4. 7. simf ders kitabi sekil ortintiilerinde sekiller arasindaki iligki 6rnekleri

Sekil 4 incelendiginde orneklerin sekil oriintiisii olarak verildigi ve bir sonraki adimda da sekil
oriintiisiiniin devam edilmesinin beklendigi goriilmektedir. Ogrencilerin sekil oriintiisiinden yola cikarak say1
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oriintiisii olusturarak kural bulmaya yénlendirildigi goriilmektedir. Bu sebeple yer alan érneklerin “Oriintiiniin
genel kuralim fark ettirmek icin farki temsiller kullanma” gostergesini igerdigi kabul edilmektedir. 7. simf
seviyesi goz 6niinde bulunduruldugunda genelleme yapma siirecine ait 6rneklerin 5. siif seviyesine yakin ve
ezbere dayali oldugu fark edilmektedir.

3.1.3. Ardisik Iti Terim Arasindaki Fark: Son Terime Ekleyerek Gelecek Terimi Bulma

Ardigik iki terim arasindaki farki son terime ekleyerek gelecek terimi bulma gostergesi ile ilgili 5. sinif ders
kitabina ait bir 6rnek asagida Sekil 5 ile verilmektedir.

2) Asagida verilen say Grintilerine gbre bos birakilan adimlar tamamlayiniz.

1. adim | 2. adim |3. adim |4. adim |5. adim |6. adim |7. adim |8. adim | 9. adim
a) 7 13 19 ar 55

1. adim | 2. adim | 3. adim |4. adim |5. adim |6. adim | 7. adim |8. adim |9. adim
b} ar 89 81 57 4

Sekil 5. 5. sinif ders kitab iki terim arasindaki farki son terime ekleyerek gelecek terimi bulma 6rnegi

Sekil 5 ile verilen 6rnekte bir say1 oriintiisii verilmekte ve bos birakilan adimlarin degerlerinin bulunmasi
istenmektedir. Burada artis ve azalis miktar1 bulunduktan sonra bos birakilan adimlar bulunabilmektedir.
Dolayisiyla bu 6rnek “Ardisik iki terim arasindaki fark: son terime ekleyerek gelecek terimi bulma” gostergesi
olarak kabul edilmektedir.

3.1.4. Oriintiide Terim Sayis: ile Terimin Degeri Arasindaki Iliskiyi Bulma

Oriintiide terim sayis1 ile terimin degeri arasindaki iliskiyi bulma gostergesi ile ilgili 7. Sinif ders kitabina ait
bir 6rnek Sekil 6 ile verilmektedir.

AP Cozim:

Verilen Srantayl kullanarak asagidaki tabloyu dolduralm. Oncelikle her adimda kullanilan kibrit
cOpl sayisim belireyelim ve tablodaki ilgili sGtunu dolduralim.

Orantiye 2 kibrit ¢dpl ile baslanmigs we her adim-

da bir énceki adima 2 kibrit ¢opl eklenerek Srintl | 4 40 Kullanilan Adim Saysi ile
dewvamn ettirilmistir. *Yani artis miktan sabittir. Sayisi ~ K__'b”t Kibrit GOPU_S_B}"T’-'
Copl Sayisi Arasindaki lliski
1)) adim: » 2 5 -
Z)adim: . 2+ 2 =4 >+2
4 -2

Sladim: . 4+ 2 =B

+2
Ayadim: g B+ 2 = & -2

)+2

8 2
Oriintd devam ettirildiginde adim sayisi ile o adim-

da kullanmilan kibrit ¢copl sayvis arasinda bir iliski B [
oldugu gorildr. Buna gre kibrit ¢opl savisi adim
sayisinm 2 katdr.

O halde Srintdndn herhangi bir adimi olan
n. adimda ise kibrit ¢ipl sayisi N-2 = 2n olur.

Bu drdantdndn genel kurah 2n dir.

Sekil 6.7. simif ders kitab1 oriintiileri tablo haline getirme, sonra adim sayisi ile terim sayisi arasindaki iligkiyi
bulma, elestirel sorularla 6grencilerin kendilerini ifade edebilmesini i¢eren 6rnek

Sekil 6 incelendiginde Kibrit ¢opli sayis1 ve adim sayis1 arasindaki iligkiyi iceren bir tabloya yer
verilmektedir. Adim sayist ile ¢arpim durumunda olan “2” sayisinin artig miktarina ait oldugu tabloda agik¢a
belirtilerek 6grencilerin adim sayis1 ve Kibrit ¢opii sayis1 arasindaki iliskiyi kolayca gérmesi saglanmaktadir. Son
olarak adim sayis1 n harfi ile temsil edilerek genellemeye ulagiimaktadir. Artig miktari ile adim sayis1 arasindaki
iligkiyi tablo tizerinde géstermeyi igeren bir 6rnek oldugundan bu 6rnegin “Terim sayisi ile terimin degeri
arasindaki iliskiyi bulma” gostergesini icerdigi kabul edilmektedir. Ayni zamanda bu 6rnegin sayilar arasindaki
iligkilerin incelenmesine firsat verdigi ve fonksiyonel diisiinmenin gelisimine katki saglayabilecegi
distiniilmektedir.

3.1.5. I¢cerige Bagh Olarak Olusturulan Kural ile Problem Cozme

Icerige bagh olarak olusturulan kural ile problem ¢6zme gdstergesini iceren 7. sinif ders kitabina ait bir 6rnek
Sekil 7 ile verilmektedir.
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22,17,12,7, 2, ... say oriintlistinlin kuralini harfle ifade edelim. Sayi érintlistnin 20. terimindeki

sayly1 bulalim.

Sayi oriintlislindeki sayllar beser azalarak devam etmektedir. Terim sayisi n olmak (zere dnce
-5 - nolarak yazilir. Ancak say 6riintdsin(n birinci terimindeki sayiy bulmak igin n yerine 1 yazildiginda
-5+ n ifadesinin degeri, - 5 - 1 = -5 bulunur. Birinci terimdeki say 22 oldugundan - 5n ifadesine 27

eklenmelidir. Oyleyse sayi ériintiisiniin kural, - 5n + 27 olarak yazilr.
Say 6rlintlistindin 20. terimindeki sayiyr bulmak icin - 5n + 27 ifadesindeki n yerine 20 yazilir.
-n+27 — -5-20+27=-100+27=-73

Say 6rlintlistnin 20. terimindeki sayi - 73'tr.
Sekil 7.7. sinif ders kitabinda 6riintiiniin genel kuralini1 bulurken ezber mantigi kullanilan 6rnek

Sekil 7 ile 6rnek incelendiginde Oriintiiniin genel kurali bulunurken, 6nce artis ya da azalis miktarinin
bulunup adim sayisi (n) ile carpilmasi gerektigi ve n=1 i¢in kuralin dogrulugunun saglanmasi gerektigi
goriilmektedir. Bu yontemde soruda verilen 6riintiiye ait olan artig ya da azalis miktar1 adim sayisi ile ¢arpilarak
ogrencileri ezber bir yontemle genel kurala ulastirilmaktadir. Sayilar arasindaki iliskileri incelemeye firsat
vermeyen ve ezberlemeyi on plana gikaran igeren bir 6rnek oldugundan dolay1 bu érek “Igerige baglh olarak
olusturulan Kural ile problem ¢ozme” gostergesi olarak kabul edilmektedir. Bu sebeple bu 6rnegin genelleme
yapma siirecinde fonksiyonel dusiinmenin gelisimini, bununla birlikte cebire gegis siirecini olumsuz
etkileyebilecegi diisliniilmektedir.

4. Tartisma

Calismanin bulgulart incelendiginde besinci sinif ders kitabinda agirlikli olarak sekil oriintiilerini igeren,
ardigik terimler arasindaki farkin kullanilarak sonraki terimi bulmaya yonelik oriintiilere, oriintii kuralin1 bulmak
i¢in sekil Orlintiislinii say1 Oriintiisiine doniistiirerek genelleme yapmayi igeren 6rneklere, ayn1 zamanda oriintiiyii
tablo halinde olusturup artis miktarin1 belirlemeye yonelik etkinlikler bulunmaktadir. Matematik 6gretim
programi dikkate alindiginda bu orneklerin ders kitaplarinda yer almasi beklenen bir durum olmaktadir. Bu
orneklerde sekil oriintiilerindeki iliskilerin goriilebilmesi icin gekil oriintlisiiniin say1 Oriintiisiine doniistirildigi
dikkat ¢ekmektedir. Bu durumun 6grencilerin farkli bakis agis1 gelistirmelerini sinirlandiracagi ve 6grencileri
agirhikli olarak sayr oOriintiisii olusturmaya yonlendirecegi diistiniilmektedir. Bununla birlikte Mouhayar ve
Jurdak (2014), oriintiileri genelleme siirecinde Ogrencilerin sekil lizerinden ulasilan iliskileri geri planda
biraktigini ve sayi1 oOriintiisii olusturmay1 benimsediklerini ortaya koymustur. Benzer sekilde Rivera ve Becker
(2011) 6grencilerin sekil oriintiisiinii say1 Oriintiisiine doniistiirmeye yonelik egilimlerinin oldugunu belirtmistir.
Ote yandan Barbosa ve Vale (2015) sekil driintiilerinin incelenerek genelleme yapilmasinin nesne ve kavramlar
arasindaki iligkilerin kuvvetlenmesini, sembollerin ve ifadelerin daha kolay anlagilmasini sagladigini ifade
etmektedir. Bagka bir ifadeyle sekil oriintiilerini say1 oriintiisiine doniistiirmeden, sekil oriintiisti tizerinden farkli
iliskilere ulagilmasinin fonksiyonel diisinme ve genellemede kullanilan sembollerin kavranmasini saglayacagi
belirtilmektedir. Fonksiyonel diisiinmeyle birlikte kurulan iliskilerin sembollerle ifade edilmesinin ise cebire
gecis siirecini kolaylagtiracagi diigiinilmektedir. Dolayisiyla ders kitaplarinda sekil Ortntiilerini inceleyen
orneklere agirlik verilmesi gerektigi diistiniilmektedir. Sekil oriintiilerinin incelenmesinin yani sira farkli tiirde
ortintiillere de yer verilmesinin 6nemli oldugu belirtilmektedir (Rivera & Becker, 2011). Ders kitaplari
incelendiginde ise azalan o6riintii 6rneklerinin sinirh sayida ele alindigi gériilmektedir. Ders kitaplarinda sadece
artan oruntii etkinliklerine yer verilmesinin genelleme yapma siirecinde 6grencilerin fonksiyonel diigiinme
becerilerini siirlandirabilecegi diisiiniilmektedir. Bu anlamda ders kitaplarinda farkli oriintii tiirlerinin yer
almasinin, &grencilerin fonksiyonel diisiinme becerilerinin gelisimini olumlu etkileyecegi diigiiniilmektedir.
Fonksiyonel diigiinme ise cebirin 6zlinii olugturdugundan (Akkan, 2009) dolay1 ayn1 zamanda 6grencilerin cebire
gecis siirecini de 6nemli Ol¢iide etkileyecegi on goriilmektedir. Yedinci simif ders kitaplarinda verilen sekil
oOriintiileri tizerinde sekiller arasindaki degisime ve iligkiye dikkat ¢ekilmekte, oriintiileri tablo haline getirdikten
sonra terim sayisi ile terimdeki nicelik arasindaki iliskiyi kesfettirmeye yonlendirecek tartisma igeren sorular
sorularak ogrencilerin kendi diisiincelerini ifade etmeleri istenmekte, 6rintiiniin genel kuralina ulagirken tablo
kullanilmasinin, tablo iizerinde iliskilerin renk ve gorsellerle agiklanmasinin 6grenciler i¢in daha anlasilir ve
kesfettirici oldugu sonucuna ulasiimaktadir. Ote yandan yer alan drneklerin birbirine benzer érnekler oldugu ve
farklilagmadig1 goriilmektedir. Bu durumun o6grencileri soru tiirii ve ¢oziimiine yonelik ezbere yonlendirecegi
digiiniilmektedir. Ayrica 5. ve 7. simif ders kitaplarinin ikisinde de oriintii etkinliklerinde birden fazla ¢6ziim
yolu iiretilmesine yonelik etkinlikler bulunmamaktadir. Ote yandan Dogan-Temur ve Turgut (2020), yaptiklar
caligmada Ogrencilerin  Oriintii  genellemede farkli stratejiler gelistirmelerinin  saglanmasi  gerektigini
belirtmektedir. Farkli genelleme stratejilerinin kullanilmasinin 6grencilerin fonksiyonel diisinme becerilerini
gelistirecegi diisliniilmektedir. Dolayisiyla Ogrencilerin genelleme yapmaya yonelik farkli bakis agist

21



D. Elbir, Z. M. Ozmen

gelistirmelerinin ve fonksiyonel diigiinmenin geri planda kaldigi belirlenmektedir. Bununla birlikte yapilan
caligmalarda, oriintii ve etkinliklerde birden fazla ¢oziim yontemine yer verilerek 6grencilerin fonksiyonel
diisiinmelerinin gelisime katki saglamasi gerektigi onerilmektedir (Kieran, 2018; Rivera & Becker, 2011;
Tirkmen & Tanigh, 2019; Tiirkoglu & Cihangir, 2017). Bu anlamda ders kitaplarinda yer alan 6riintiilerin birden
fazla ¢oziim stratejisiyle genellenmesine yer verilmesi gerektigi diistiniilmektedir.

5. simif ders kitabinda verilen 6rneklere bakildiginda ardigik terimler arasindaki farki bir sonraki terime
ekleyerek gelecek terimi bulmaya yonelik (yinelemeli strateji) orneklere agirlik verildigi gorilmektedir.
Matematik 6gretim programinda 5. smif kazanimlari dikkate alindiginda adimlar arasindaki farki sabit olan
ortintiilerle simirli kalinmasi gerektigi belirtiimektedir (MEB, 2018). Dolayisiyla verilen 6rneklerde agirlikli
olarak bu durumun ele alinmasi beklenilen bir durum olmaktadir. Orneklerde yer alan sekil ériintiilerinde ise
genellikle ilk olarak bir sonraki adimin &grenciler tarafindan devam ettirilmesi istenmektedir. Bu 6rneklerde de,
sekiller iizerinde gergeklestirilen ekleme veya cikarmaya gore bir sonraki sekilde ekleme veya c¢ikarma
yapilabilmekte, bu durumun da yinelemeli stratejiler icerisinde yer aldigi (Tamsh & Ozdas, 2009)
belirtilmektedir. Ancak yinelemeli stratejiler, fonksiyonel stratejilere gore daha diisiik seviyede diigiinmeyi
gerektirmektedir (Ozdemir vd., 2014). Tanish ve Tiirkmen (2019) ise 5. smif &grencilerinin oriintiilerdeki
fonksiyonel iligkileri degisken kullanarak ifade edebildiklerini belirtmektedir. Bu anlamda Tiirkmen ve Tanish
(2019) cebir oncesi donemde 5. smf seviyesinde fonksiyonel iliskileri bulma ile ilgili becerilerin
geligtirilebilecegini, bununla birlikte 06gretim araglarmin arttirilmast ve gelistirilmesi gerektigini dile
getirmiglerdir. Dolayisiyla cebire gecis siirecini gelistirmek agisindan sekil oriintiilerinde de fonksiyonel
diisiinmeyi gelistirecek 6rneklere yer verilmesi gerekmektedir. Verilen 6rneklerin bir kisminda ise sekil
oriintiilerinin say1 ve tablo haline déniistiiriilmesi istenmektedir. Palabiyik ve Akkus-Ispir (2011), dgrencilerin
hem say1 oriintiilerini hem de sekil ortintiilerini tablo haline dontistiirmelerinin baz1 6grenciler igin Oriintiideki
iligkileri bulmay1 kolaylastirdigin1 belirtmektedir. Ancak Tanmish ve Ozdas (2009) ile Lan Ma (2007),
ogrencilerin gekil orlintiilerinde say1 oriintiilerine gore daha kolay genellemeye ulastiklarimi ortaya koymaktadir.
Benzer sekilde Kocamaz ve ikikardes (2021) 7. smif ogrencilerinin en c¢ok sekil oriintiilerinde basaril
olduklarini belirtmektedir. Ayrica Rivera ve Becker (2011) 6grencilerin sekilsel doniisiimler i¢eren oriintiilerde,
gorsel stratejiler bulabilmesi igin bu drneklere ihtiyag duyuldugunu belirtmektedir. Ote yandan Ozdemir vd.
(2014) orinti kurali bulmada 6grencilerin gorsel stratejilere yer vermeyi tercih etmedigini ve sayisal iligki
kurmaya odaklandiklarini ortaya koymaktadir. Bu anlamda 6grencilerin hem sekil oriintiileri iizerinde gorsel
stratejiler kullanmaya hem de sayisal iliskilere yer veren etkinliklere ihtiyag duydugu diisiiniilmektedir.
Dolayisiyla ders kitaplarinda 6riintii 6rneklerinin ¢esitlendirilmesi gerekmektedir.

7. siif ders kitabinda verilen 6rneklere bakildiginda genel olarak 6riintii kurali bulmanin ezber yaklagimla
birlikte gergeklestirildigi goriilmiistiir. Dolayisiyla bu kitapta igeriksel strateji olarak bahsedilen, icerige bagh
olarak olugturulan kural ile problem ¢6zmeye (Akkan vd., 2017; Akkan & Cakiroglu, 2012) agirlik
verilmektedir. Ancak bu strateji sebebiyle kitaptaki 6rneklerin, 6grencilerin fonksiyonel diisiinmesinden ziyade
bir takim islemsel adimlarin tekrar edilerek ezber yapilmasina sebep olabilecek yonde oldugu belirlenmistir.
Halbuki 6grencilerin, oriintiideki terim sayisi ile terimdeki deger arasindaki iliskiyi kurabilmeye (Ozdemir vd.,
2014) yénlendirilmesi gerektigi belirtilmektedir. Ozdemir vd. (2014), fonksiyonel strateji adi verilen bu
yontemde, fonksiyonel diisinmenin daha iist diizeyde gergeklestigini belirtmektedir. Kieran (2017), nicelikler
arasi iligkilerin incelenmesinin fonksiyonel diisiinmeyi gelistirerek cebirsel diistinmenin odak noktasi haline
geldiginden bahsetmektedir. Bununla birlikte Pang ve Sunwoo (2022), oriintiilerle birlikte fonksiyonel
diisiinmenin gelisimini; giinlik hayat 6rneklerinden iliskileri ele alma, farkli oriintii gesitlerine yer verme,
ortuntiideki iligkileri farkli sekillerde yorumlayabilme ve kurulan iliskileri sembolle temsil etme seklinde dort
basglikta toplamigtir. Bu dogrultuda ders kitaplarindaki ornekler diizenlendiginde 6grencilerin degisen nicelikler
arasinda iliskileri kurmada daha basarili olduklar1 belirlenmistir. Ayrica Akkan ve Cakiroglu (2012), cebire
gecis stirecinin temellerini saglamlastirmak agisindan 6gretmenlerin farkli 6rlintii genelleme stratejilerine 6nem
vermesi gerektigini, ozellikle de fonksiyonel (kesin) strateji mantiginin Ogrencilere kavratmalari gerektigini
Onermislerdir.

7. sinif ders kitaplar incelendiginde 6rnekler igerisinde en ¢ok yer verilen gostergenin oriintiiniin genel
kuralini fark ettirmek igin farkli temsiller kullanma oldugu belirlenmistir. Bu 6rnekler incelendiginde 5. smifta
oldugu gibi verilen sekil oriintiilerinin ya sayr Oriintiisiine ya da tablo haline donistirildigi (Sekil 2)
goriilmektedir. Yapilan aragtirmalara bakildiginda sekil oriintiilerinin say1 oriintiilerine doniistiiriildiigline siklikla
yer verilmektedir (Becker & Rivera, 2006). Literatiirde tablo kullanimmin 6grencilerin iliskileri gérmeyi
kolaylastirdig1 belirtilse de (Palabiyik & Akkus-Ispir, 2011), baz1 ¢alismalar sekil driintiileri iizerinde ¢alismanin
iliskileri bulmada daha faydali oldugunu belirtmektedir (Lan Ma, 2007; Tanisli & Ozdas, 2009). Ayrica Ozdemir
(2021), 6grencilerin tablo halinde verilen terim ve terim sayisi arasindaki iliskileri bulmada sekil oriintiisiine
gore daha c¢ok zorlandiklarini belirtmektedir. Dolayisiyla 7. sinif seviyesinde de sekil 6riintiilerine yer veren
etkinlikler tizerinde daha ¢ok tartigilmas: gerektigi 6nem kazanmaktadir. Setiawan, Purwanto, Parta ve Sisworo
(2020), yaptiklar1 caligmada 6grencilerin geometrik ve sekil oriintiilerini say1 oriintlisiine doniistiirdiigiinii ancak
ogrencilerin sekil oriintiileri iizerinde daha fazla galismasi gerektigini onermektedirler. Ozellikle geometrik
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orlintiilerin, aritmetikten cebirsel diisinmeye gegiste yardimecr oldugu yapilan ¢aligmalarda belirtilmektedir
(Apsari, Putri, Sariyasa, Abels & Prayitno, 2019). Ayrica 5. ve 7. simf ders kitaplarinda ortak olarak en az yer
verilen gostergenin terim sayisi ile terimin degeri arasindaki iliskiyi 6grencilerin kendi ciimleleriyle ifade
etmelerini saglama oldugu belirlenmigtir. Halbuki Ortintiilerin 6gretilmesi esnasinda 6grencilerin  kendi
diisiincelerini ortaya koymalarim, derinlemesine diigiinmelerini saglayacak ortamlar olusturmasi gerektigi
belirtilmektedir (Palabiyik & Akkus-Ispir, 2011).

Oriintiiniin genellestirilmesinde ayn1 soruda birden fazla yol/¢éziim yontemi sunulmasi (Akkan vd., 2017)
onerilmektedir ancak besinci ve yedinci simif ders kitaplarindaki 6rneklerde ortintiileri genellemede sadece bir
¢oziim yonteminin kullanildigi, genellemeye ulasirken farkli yollara bagvurmalart igin Ogrencilerin
yonlendirilmedigi goriilmektedir. Bazi sorular birden fazla strateji ile ¢6ziime uygun olsa da sorularda dogrudan
buna tesvik edecek yonde alt ifadelere yer verilmedigi goriilmiistiir. Bu sebeple ders kitaplarinda farkli
stratejilerle kurali bulunabilecek sayi oriintiilerine yer verilmesi gerekmektedir. Say:1 oriintiileri kadar sekil
ortintiileri de genelleme yapma siirecinde 6nem arz ettiginden (Lan Ma, 2007) farkli gorsel stratejilerin
kullanilabilecegi 6rneklerin arttirilmasi da 6nerilmektedir. Benzer sekilde Lawrence ve Hennessy (2002), verilen
bir sekil oOriintiisiinde li¢ farkli ¢oziim yoluyla ayni genel kuralin bulunabilecegini, dgrencilere farkli yollar
bulmalar i¢in firsat verilmesi gerektiginden bahsetmektedir.

Orneklerin, azalan oriintiileri igermesi agisindan eksik kaldigi gériilmektedir. Rivera ve Becker (2011),
verilen bir sekil oOriintiisiinde sadece sayisal iliskilere odaklanilmasinin ve sadece artiy miktarina
odaklanilmasinin, fark edilebilecek iligkilerin yiizeysel algilanmasina sebebiyet verebilecegini vurgulamaktadir.
Bundan dolay: sekil 6riintiisiinde yer alan sekillerin yapisi, rengi gibi 6zelliklerine gore gorsel iliskilere de 6nem
vermeye, azalan oriintiilere de yer vermeye dikkat edilmesi gerekmektedir.

NCTM’e (2000) gore 3-5. simf dgrencileri genel kurallar1 belirlemek i¢in kutu, harf veya bagka sembolleri
kullanabilmelidir. Ancak miifredata bakildiginda 6grenciler cebir ile ilk olarak 6. sinifta kargilasmaktadir (MEB,
2018) ve 5. sinif kitaplarinda sembol kullanarak genelleme yapmaya yer verilmemektedir. Dolayisiyla 5. sinifta
aritmetikten cebire gecis asamasinin bilesenlerinden biri olan genelleme yapmay1 6grenciye hissettirmek,
Orlintiiniin kuralin1 sézel olarak ifade etmelerini saglayarak bir sonraki asama olan sembolle ifade etmeye
hazirlamak 6nem kazanmaktadir. Topbas — Tat (2020) 6grencilerin oriintii kurali bulurken harfli sembol
kullaniminda zorlandiklarin1 ve 6nyargt olusturduklarini belirtmistir. Bu anlamda da 6. ve 7. simif kazanimlar
ierisinde, harfli sembollerin anlamma agirlik veren etkinliklerin igerilmesi 6nerilmektedir. Incelenen kitaplarda
dikkat geken bir diger kisim, say1 ve sekil orintiileri haricinde farkli oriinti gesitlerine yer verilmemesidir. Yurt
ici ve yurt dis1 caligmalarda say1 ve sekil oriintiilerinin yani sira lineer (birinci dereceden) ve lineer olmayan,
ortntiiler, resimli oriintiiler, geometrik oOriintiiler, genisleyen Oriintiiler gibi birgok ¢esidin yer aldig
goriilmektedir (Akkan, 2013; Feifei, 2005; Lannin, 2005; Rivera, 2007). Ancak iilkemizde ilkokul ve ortaokul
matematik 6gretim programinda say1 ve sekil oOriintiileriyle birlikte lineer ve kuadratik (ikinci dereceden)
ortintiilere agirlik verildigi goriilmektedir (Akkan & Cakiroglu, 2012; Yesildere & Akkog, 2011). Feifei (2005),
Ogrenme ortamlarinda farkl Oriintli gesitlerine deginilmediginde, 6grencilerin oriintii problemleri karsisinda
¢oziim stratejilerinin siirli kalacagini, bu durumun Ggrencileri ezber yapmaya yonlendirdigini ve cebire gecis
stireglerini zorlastirdigina vurgu yapmaktadir.

5. Sonuc ve Oneriler

Caligmanin sonuglari incelendiginde besinci ve yedinci siif ders kitaplarinin ikisinde de oriintii genellemede
sadece bir ¢oziim yontemine odaklanilmasina yer verildigi goriilmekte, 6grencilerin genel kurala ulasmalarini
saglarken verilen ifadelerin 6grencileri farkli yollar bulmaya tesvik etmedigi goriilmektedir. Ayrica 6rneklerin
azalan ortintiileri igermesi yoniinden eksik kaldigi belirlenmistir. Dolayisiyla 6grencilerin oriintiilerdeki iliskileri
daha iyi kavrayabilmeleri, fonksiyonel diisinme becerilerinin gelisimi ve cebire gecis siirecine katkisi
bakimindan ders kitaplarinda farkli tiirde Oriintii 6rneklerini icermesi gerektigi, 6grencileri farkli stratejilerle
kargilagtirmali 6rneklere yer verilmesi gerektigi 6nerilmektedir. Ayrica cebire gegis siirecinin saglikli bir sekilde
gerceklestirilebilmesi igin ders kitaplarinda sekil ortintiileri tizerinde ortintii kuralini farkl stratejilerle bulmaya
yonelik etkinliklere agirlik verilmesi gerektigi 6nerilmektedir. 5. sinif ders kitaplarinda farkli stratejiler igeren
ortintii genelleme etkinliklerinin arttirilmasmin ilerleyen yillarda 6grencilerin iliski kurma ve genelleme yapma
slirecini olumlu yonde etkileyecegi diisiiniilmektedir. Bu sebeple ders kitaplarinda farkli strateji igeren sekil
ortintiilerine yer verilmelidir. Ders kitaplarindaki oriintii genelleme konusuyla ilgili etkinliklerin cebire gecis
stirecine iliskin 6nemli gostergeler ve literatiirde yapilan calismalarda yer verilen fikirler géz oniinde
bulundurularak diizenlenmesi onerilmektedir. Bu ¢aligmada ders kitaplar aritmetikten cebire gegis siirecinin
genelleme yapma bileseniyle sinirlandirilmistir. Bu sebeple ders kitaplar1 aritmetikten cebire gegis siirecinin
farkli bilesenleri baglaminda incelenebilir.

Not: Bu makale 28-30 Ekim 2021 tarihinde TURKBILMAT-5 Sempozyumu’nda sunulan bildirinin
genigletilmis halidir.
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