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Abstract: In the present study, it was examined whether there was a significant relationship between teaching
with multiple representations and students' mathematical ability in the second grade primary school mathematics
course. The pre-test and post-test quasi-experimental design, which is one of the quantitative research methods,
was preferred in the study. The study group consisted of 23 second-grade students. The study was conducted
with the 24 learning outcomes that were envisaged by the sub-learning areas of the subject Natural Numbers and
Four Operations in Natural Numbers. The implementation period of the study lasted for 22 weeks and 110 lesson
hours. The data of the study were collected with the Readiness Test, the Revised Early Numeracy Test and the
Final Achievement Test and were analyzed with the Pearson Correlation Analysis. As a result of the study, it
was concluded that there was a positive, moderate and significant relationship between the Revised Early
Numeracy Test applied to the Study Group students and the Readiness Test success scores. It was also concluded
that there was a positive and highly significant relationship between the Revised Early Numeracy Test that was
applied to the students in the study group and the final achievement test scores.
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Oz: Bu arastirmada ilkokul 2. simf matematik dersinde ¢oklu temsillerle dgretim ile 6grencilerin matematik
yetenegi arasindaki anlamli bir iliskinin olup olmadig1 incelenmistir. Arastirmada nicel aragtirma ydntemlerinden
On-test ve son-test yari deneysel desen kullanilmigtir. Arastirmanin ¢alisma grubunu 23 ikinci siif 6grencisi
olusturmaktadir. Bu arastirma, Dogal Sayilar ve Dogal Sayilarda Dért Islemler konusunun alt dgrenme
alanlarmin 6ngoérdiigii 24 kazanim ile uygulanmigtir. Arastirmanin uygulama siiresi 22 hafta, 110 ders saati
stirmiistiir. Aragtirmanin verileri hazirbulunusgluk testi, Gozden Gegirilmis Erken Say1 Testi ve son basari testi ile
toplanmustir. Arastirmanin verileri pearson korelasyon analizi ile ¢oziimlenmistir. Aragtirmanin sonucunda deney
grubu Ogrencilerine uygulanan Gozden Gegirilmis Erken Sayi Testi ile hazirbulunusluk testi basari puanlart
arasinda pozitif yonlii orta diizeyde anlamli bir iligkinin oldugu sonucuna ulasilmistir. Arastirmada deney grubu
ogrencilerine uygulanan Gozden Gegirilmis Erken Say1 Testi ile son basari testi bagart puanlart arasinda pozitif
yonlii yiiksek diizeyde anlamli bir iligkinin oldugu sonucuna ulagilmistir.

Anahtar Kelimeler: Matematik 6gretimi, Coklu temsiller ile 6gretim, Matematik yetenegi

Tiirkge siiriim i¢in tiklayiniz

1. Introduction

While the concept of talent is defined in the literature, it is expressed with the terms aptitude, ability, superior
talent and potential, skill, being competent and being prone. The concept of talent is the result of individuals'
natural capacities for a job, based on their innate cognitive, affective and motor skills. Turkish Language
Assaociation dictionaries (TDK, 2023) define the concept of ability as “1) 4 person's quality of understanding or
being able to do something; talent, ability. 2) The innate power in the organism to adapt to a situation; capacity.
3) The limit that is based on a person's heredity and frames his learning. 4) The power to receive influence from
outside.” It is defined as . There are two types of abilities: physical and mental. Physical abilities are the abilities
of individuals that arise as a result of their endurance, skill, strength and similar characteristics. Mental ability
includes abilities that arise as a result of various mental activities of individuals, such as thinking, reasoning and
problem solving (Rumalean, Juniati & Budiarto, 2018). It also means the hidden power of individuals. They are
the latent powers that individuals bring with participation and are revealed through education (MEB, 2011).

Today, the greatest power of societies is qualified and trained human power. It is of great importance to
identify the children who have this power at an early age and to start their education at an early age (Coskun,
2018). Mathematics ability is relatively of two types. The first refers to the student's exceptional mathematical
performance and originality of mathematical thinking within a group. The second refers to the student's personal

Corresponding Author: Isa Boz email: kizilelma4646@hotmail.com

Citation Information: Boz, I. & Yetim Karaca, S. (2023). Examining the relationship between teaching with multiple representations and
students' mathematical ability in primary school 2nd grade mathematics class. Turkish Journal of Mathematics Education, 4(3), 50-75.


mailto:kizilelma4646@hotmail.com
mailto:kizilelma4646@hotmail.com
https://orcid.org/0000-0003-1354-4392
http://www.orcid.org/0000-0003-1354-4392
http://www.orcid.org/0000-0001-6140-1623

Examining the Relationship between Teaching with Multiple Representations and Students' Mathematical Ability in Primary School 2™...

experience, the ability to perform operations smoothly, solve complex problems, apply mathematical tools to
new situations, and discover new mathematical properties and facts (Pitta-Pantazi & Leikin, 2018). It is
considered important for students to identify their abilities from an early age, to receive education in line with
their abilities, and to choose a career in line with their abilities.

One of the most effective ways to provide individuals with suitable jobs and professions is to determine their
abilities. Ability tests are tests that collect information about individuals' physical and mental potential. It shows
what individuals can do, not what they do (Kiran, 2020). In society, talent refers to the potential of people to
complete their tasks in a business field quickly, accurately, effectively and effectively in line with a determined
method or standard (Rumalean, Juniati & Budiarto, 2018). Nowadays, in order for institutions to compete with
each other, it has become very important to recruit individuals suitable for the professions within the institutions
and to ensure that individuals have the potential to improve themselves in their profession (Giindiizalp & Boydak
Ozan, 2018).

Educational levels of individuals has increased over the years. As the concepts of exams, education, job
selection and performance enter deeply into the lives of individuals in society, the IQ scores of individuals also
increase (Sternberg, 2021). In order for individuals to achieve their current potential, not only their biological
potential but also their environmental factors must be ergonomic. Individuals' academic success in mathematics
courses is their skills that enable and facilitate the development of their natural talents (Meyer, 2021).
Intelligence emerges as a result of individuals' interactions with the tasks assigned to them. When individuals are
given different tasks or the same task is tested in different situations, the intelligence of individuals may differ or
be measured in different ways (Sternberg, 2021). Fuzzy theory states that the development of special abilities
depends on the interaction between individual tendencies and environmental conditions. However, the
interaction between the individual and the environment continues throughout life. According to this theory,
environmental interaction can develop a person's superior talent and help him continue his development (Kiris¢i
& Sak, 2021).

Today, 5% of the world's population is considered gifted in the cognitive field (Wai & Lovett, 2021). Gifted
intelligence is the natural talents of individuals from birth (Kirig¢i & Sak, 2021). In recent years, it has begun to
be thought that specially talented individuals play a role in the development and progress of humanity and
societies. For this reason, the concepts of acquisition, production, transformation and transmission of knowledge
rather than transferring it have come to the fore in the conduct of education and training activities. Thus, skills,
abilities and tendencies have begun to be redefined (MEB, 2021). In today's societies, there is a need for
individuals who can research and structure information, have critical thinking skills, can solve problems with
their own knowledge and experience, are creative, open to innovation, and also have the ability to communicate
and collaborate effectively (Ndiung & Nendi, 2018). Every individual comes to the world with some
characteristics. As a result of combining these characteristics of individuals with the characteristics of the
environment, individuals are expected to develop their potential and yield positive results (Cavusoglu &
Semerci, 2015).

It is known that students' academic success in mathematics courses is related to their mathematical abilities.
However, mathematical ability is the student's potential to do mathematics, and academic success is the success
obtained from mathematics tests. Students getting high scores in school mathematics is not sufficient evidence
that they are gifted in mathematics (Pitta-Pantazi & Leikin, 2018). Curriculum-based assessment of mathematics
ability is limited in determining actual abilities. Curriculum-based assessments ask students to repeat procedures
they learned in the classroom. The ability to think mathematically goes beyond everyday calculation skills. To
determine a student's mathematical ability, many different types of assessments need to be considered (Deal &
Wismer, 2010). It is understood that curriculum programs are inadequate in revealing students' mathematical
potential. However, it is thought that teaching with multiple representations in mathematics lessons reveals the
mathematical potential of students.

It is desirable for young children to solve problems using concrete representations. There is ample evidence
that these children understand and solve problems more easily when they are solved with manipulative materials,
pictures, diagrams, or other visual types (Silver & Thompson, 1984). It is stated that using a type of
representation extensively in mathematics teaching does not develop students' conceptual meanings and
representational thinking. It is stated that when multiple representations are used in teaching, students exchange
ideas using different representations, are more willing to learn, and learn by observing each other's solution
methods (Pape & Tchoshanov, 2001). Reading and understanding a mathematical context involves concretizing
various abstract entities such as symbols, graphs, and tasks that are symbolically encoded in a language that
students can understand (Sokolowski, 2018).

Multiple representations refer to the set of representations that a person is learning, consisting of various
forms and relationships, including spoken or written text, diagrams, graphs, and formulas. Learning with
representations requires understanding individual representations and integrating or synthesizing the
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representations into a connected whole (Van Meter et al., 2020). Lesh, Post & Behr (1987) classified multiple
representations in mathematics teaching in five different ways: real life situations, verbal symbols, concrete
objects, written symbols, pictures and diagrams (Act: Sarpkaya Aktas, 2020: p, 67). In this research, empty
number line, hundreds counting table, coins, calculator, block cubes and story representations were used in
mathematics teaching.

There is no set number for how many representations should be used in teaching a subject in mathematics
classes. While one representation can be used in teaching a subject, many representations can be used together.
Representations give meaning and facilitate the teaching of mathematics subjects (Cetin, 2016). Since there is no
single way to teach subjects in mathematics lessons, students should be provided with opportunities to use
different representations and make choices in order to understand mathematics (Mercan, 2020). In addition, it is
possible that students with different learning levels will be together in each class (Cicek, 2020). In a classroom
with students of different abilities, using only one representation may not be enough to present mathematical
ideas; instead, it may be necessary to use more than one representation at the same time (Minali, 2021). The best
way to achieve harmony between mathematics teaching and students' potentials may be teaching with multiple
representations. Therefore, this research sought answers to the following questions:

1. Is there a significant relationship between the pre-application readiness test scores and the Revised Early
Number Test scores of the students in the experimental group, where teaching with multiple representations was
applied in the 2nd grade primary school mathematics course?

2. Is there a significant relationship between the post-application final achievement test scores and the
Revised Early Numeracy Test scores of the students in the experimental group, where teaching with multiple
representations was applied in the 2nd grade primary school mathematics course?

2. Method
2.1. Model of the Research

The main purpose of interventional research is to determine whether the situation determined and
implemented affects a result or dependent variable. Here, variables other than the independent variable are taken
under control. It can be said that the independent variable affects the dependent variables (Hocaoglu & Akkas
Baysal, 2019). The main feature in experimental research is the random placement of subjects into groups
(Buiyiikoztiirk et al., 2020). Instead of abandoning real experimental designs when adequate controls cannot be
provided, quasi-experimental designs are used (Karasar, 2012: p, 96; Tutar & Erdem, 2020: p, 134).

2.2. Working group

In this research, a subject group was determined at the school where the first researcher was a teacher and the
research was implemented. In this respect, selective sampling method was used to determine the study group of
the research. The study group of the research consists of 23 second grade students. An application was made to
the Gazi University Rectorate Educational Research Ethics Committee for ethics committee permission, and
ethics committee research permission numbered E-77082166-302.08.01-333370 was obtained. Signed informed
consent forms were obtained from the subjects in the study group and their guardians.

2.3. Application of Research

In this research, "Examination of the Relationship Between Multiple Representations and Students'
Mathematical Ability in Primary School 2nd Grade Mathematics Course” was investigated. In this research,
second grade students were taught with multiple representations for 22 weeks. The implementation process of
the research started in September 2022 by giving the subjects the mathematics course "Readiness Test" and
"Revised Early Numeracy Test". At the end of the research, the application process was terminated by giving the
"Final Achievement Test" to the subjects in June 2023.

Table 1. Subjects, Gains and Lesson Hours

Number of  Lesson

Subjects Gains .
Gains Hours

M.2.1.1. Natural Numbers M.2.1.1.1.-M.2.1.1.8. 8 26
M.2.1.2. Adding with Natural Numbers M.2.1.2.1.-M.2.1.25 5 24
M.2.1.3.Subtraction with Natural Numbers M.2.1.3.1.-M.2.1.3.6 6 24
M.2.1.4. Multiplying with Natural Numbers M.2.1.4.1.-M.2.1.4.3 3 20
M.2.1.5. Dividing with Natural Numbers M.2.1.5.1.-M.2.1.5.2 2 16
Total 24 110

Table 1 contains information about the subjects of the research, achievements and numbers, and course
hours. This research includes 24 learning outcomes and 110 lesson hours on the subject of "Natural Numbers and
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Four Operations on Natural Numbers" in the Ministry of National Education Primary School 2nd Grade
Mathematics course.

In this research, teaching in the second grade primary school mathematics course was carried out with the use
of empty number line, hundreds counting table, coins, calculator, block cubes and story representations. The
structured number line shows the distance and location of each point from the starting point (Olkun & Toluk
Ugar, 2023). Unlike the structured number line, different strategies of flexibly separating and combining addition
and subtraction operations are used on the empty number line (Van De Walle, Karp & Bay-Williams, 2016). A
null number line is a computational strategy that can be drawn starting from a freely positioned point on a line,
focusing on the ordering directions of numbers, not necessarily equally spaced, but using a series of jumps to
visually represent the steps involved in performing a particular calculation (Teppo & Van den Heuvel-
Panhuizen, 2013). It can be said that it is a line of calculation that reveals flexible thinking and versatile thinking
skills in students.

For example; Let's collect the numbers 72 + 27 on the empty number line.

72 10 10 v

+ 27

- - o
99 72 82 92 99

Figure 1. Adding

Figure 1 shows the addition process using the traditional and empty number line method. In the addition
process on the empty number line, the first addition is taken as a constant, while the second addition is resolved
into tens and ones and added to the first number in the form of tens and ones.

A hundred counting table is a material divided into 100 equal squares of 10x10 dimensions, on which
numbers from 1 to 100 are written, and on which students can mark and paint (Pesen, 2019). The hundreds
counting table is a mental structure that develops the spatial pattern of forward, backward, down and up
movement in addition and subtraction, as well as a learning square that emphasizes that addition and subtraction
are reverse operations (Haylock & Cockburn, 2014). Rhythmic counting, addition and subtraction operations can
be performed on the hundreds counting table.

1 2 3 4 5 6 7 8 9 10
11 12 13 14 15 16 17 18 19 20
21 22 23 24 25 26 27 28 29 30
31 32 33 34 35 36 37 38 39 40
41 42 43 44 45 46 47 48 49 50
51 52 53 54 55 56 57 58 59 60
61 62 63 64 65 66 67 68 69 70
71 72 73 74 75 76 77 78 79 80
81 82 83 84 85 86 87 88 89 90
91 92 93 94 95 96 97 98 99 100

Figure 2. Counting Table for Hundreds

The hundreds counting table is given in Figure 2. Numbers increase by one towards the right, numbers
decrease by one towards the left. It can be seen that the numbers grow by tens in the downward direction and the
numbers decrease by tens in the upward direction.

Teaching without making an abstract concept concrete may not go beyond memorization (Altiparmak, 2021).
The best enriched learning activities occur with intense and multiple stimuli, real-life experiences, diversity of
experiences, learning materials that appeal to all senses, and real-life stimuli (Duman, 2015). The 1 Kurus, 5
Kurus, 10 Kurus, 25 Kurus and 50 Kurus coins used in daily shopping in the Republic of Turkey can be used as
concrete representations. Calculation activities with pennies increase students' motivation and also develop
versatile thinking, mathematical modeling and flexible calculation skills. Kurus especially for primary school
grades 1-4. It can be very useful to concretize mathematics course problems in classrooms.

In mathematics teaching, calculators are educational tools and equipment in number recognition and writing.
Every child should have a calculator. Teachers should teach students how to use a calculator (Van De Walle,
Karp, & Bay-Williams, 2016). Addition, subtraction, multiplication and division can be easily done in daily life
with calculators. In primary schools, students are taught rhythmic counting skills by heart, and many students
cannot discover the meanings of increase and decrease in rhythmic counting activities. Calculators can be an
important tool in exploring addition, subtraction, multiplication and division. Additionally, students can use
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calculators to check the accuracy of their transactions. That's why every individual should learn to use a
calculator from a young age.

Manipulative representations are concrete objects designed to support students' exploration of mathematics
and learning through manipulation (Goh et al., 2012). They are block cubes in the form of ones, tens, hundreds
and thousands (Baykul, 2022). 1 ten = 10 ones, 1 hundred = 10 tens or 100 ones, 1 thousand = 10 hundreds or
100 tens or 1000 ones. It can be said that while block cubes are functional in representing the concepts of ones
and tens, they are also insufficient in representing the concepts of hundreds and thousands. The reason for this is
that block cubes are useful in representing small numbers, but they are not as useful in representing large
numbers. It can be said that block cubes are especially useful in teaching two-digit numbers (up to 100).

Berke says that he receives 4 kurus from his father and 5 kurus from his mother every morning. When Berke
counted his money a week later, how many pennies did he have?

Father Mother
A+4+4+4+4+4+4 5+5+5+5+5+5+5
4 4 4 4 4 4 4 S S5 5 5 5 5 5
B 2T T2 20 T2" 2 T - AAT20 20 T2 "20 s
0 4 8 12 16 20 24 28 0 5 10 15 20 25 30 35
7
X 4
28

©Oaaa

The total amount of money Berke has

: %%%
435
63
oo

Figure 3. Problem Solving with Multiple Representations

In Figure 3, traditional calculation skills, empty number line, coins and block cube representations have been
used together in solving a mathematical problem.

Narrative texts are texts that take us from our current environment to other environments and develop and
enrich our dream world (Giines, 2017). Such texts are a means of transferring one's feelings, thoughts,
knowledge and experiences to another. Stories are about events and situations that actually happened or could
happen (Karatay, 2018). Stories are tools that convey mathematical understanding to children without them
noticing and take young readers on an imaginary journey. It can show the connections between numbers and
geometric shapes in daily life and mathematical objects (Farlow, 2018).

Turkish Ruler Metehan divided his
soldiers into groups of ten in order to
manage them more easily and organize | Numbers

Unity Decimal Numbers

them. Nasrettin Hodja, who liked

Metehan's decimal system very much, | £ bt S S b0 b b b b0 S0 4
would put the fruits in his orchard into , N ey oy oy o S S S Sy

tens and ones baskets so that it would be

easier for them to count.
Figure 4. Representation of Decimals

In Figure 4, teaching the concept of ten is expressed with a story representation.
2.4. Data Adding Tools

In order to be applied before the research, a Readiness Test consisting of 37 questions was developed by the
researchers in accordance with the objectives foreseen by the subject of "Numbers and Operations”. The
preliminary application of the questions to calculate the item analysis and reliability coefficient (KR-20 value)
was made to 150 students, and the final version of the test was given.
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In order to be applied after this research, a Final Achievement Test consisting of 37 questions was developed
by the researchers in accordance with the achievements foreseen by the "Numbers and Operations™ subject. The
preliminary application of the questions to calculate the item analysis and reliability coefficient (KR-20 value)
was made to 150 students, and the final version of the test was given.

Van Luit & Van de Rijt (2009) Early Numeracy Test was developed in 2001. This test aims to measure the
mathematical skills of kindergarten and primary school children between the ages of 48-90 months. Early
Number Test consists of A and B forms. This test was revised in 2009 and developed as the Revised Early
Numeracy Test. It was also adapted into Turkish by Menevse (2016). In scoring the test, correct answers (1
point) and incorrect answers (0 points) are given. In the study, the maximum score that the subjects could receive
was determined as (35) and the minimum score was determined as (0).

2.5. Reliability

Reliability is about presenting data in the same way when the data obtained in the measurement tool is
applied again. It's about consistency, determination and responsiveness. In the measurement process, reliability
increases if the data is free from errors, provides similar data after a certain period of time, and the unit is
sensitive enough to detect the behavior to be measured (Sengiil, 2018). Reliability is about consistency and
robustness. It is the degree to which the same measurement gives the same result when repeated under similar
conditions. It is the degree to which a scale consistently measures what it intends to measure. It gives similar
results when applied again under similar conditions (Tutar & Erdem, 2020). When a test is applied, what is
important is how accurately the score determined by the test actually predicts the level of the student having that
feature (Basokeu, 2021).

The smallest unit of measurement tools (tests) that can be scored on their own is called an item (Atilgan,
2019). A measurement tool should be as reliable and valid as possible. In order to ensure these features, item
analysis is performed using the results of the pre-administration of the test and it is investigated whether each
item in the test has the desired features (Giiler, 2019). Developing a measurement tool that meets the desired
characteristics requires item analysis (Turgut & Baykul, 2019).

When selecting items, item difficulty and discrimination values are taken into consideration (Turgut &
Baykul, 2019). Item difficulty index can be defined as the ratio of the number of students who answered an item
correctly to the number of all students to whom it was applied (Giiler, 2019). Item difficulty level gives
information about the difficulty level of the item. It is denoted by pj. Item difficulty level (pj) becomes easier as
it approaches 1.00, and becomes harder as it approaches 0.00 (Basol, 2019).

Students answering correct
Matter Strength (P)= .oeeeeueeieieiiiieenne
Total number of students

If the difficulty value of a mine is between (1.00) and (0.85), it should be excluded from the test because it is
too easy. When the difficulty value of an item is between (0.85)-(0.61), it is an easy item, when it is between
(0.60)-(0.40), it is a medium difficulty item, and when it is between (0.39)-(0.16), it is a difficult item and can be
used in the test. In addition, questions between (0.15) and (0.00) should be removed from the test because they
are very difficult items (Basol, 2019). The median value of item difficulty is 0.50. This value indicates that the
item is of medium difficulty. As the difficulty of the item decreases and approaches 0 (as the number of those
who cannot understand it increases), the item becomes more difficult. As the difficulty of the item (1)
approaches (as the number of knowledge increases), the item becomes easier (Giiler, 2019). In tests where
knowledge and skills are measured, such as achievement tests, item difficulty is expected to be around 0.50. A
test can include relatively easy or difficult items (Biiylikoztiirk et al., 2020).

Item discrimination is a feature that directly increases reliability. Therefore, high item discrimination is a
desired feature (Giiler, 2019). Item difficulty level alone is not sufficient to make a decision about an item
(Basol, 2019). For an item to be included in the test, item discrimination must be high (Giiler, 2019).

Item discrimination index is based on the relationship between total scores from a test and item scores.
Individuals with high test scores are expected to answer the item correctly, and individuals with low test scores
are expected to receive no points from the item (Uyar, 2021). For this, individuals who answer the test are
ranked from the highest score to the lowest score (Turgut & Baykul, 2019). Lower and upper groups are created
by taking 27% of the group with the highest test score and 27% of the group with the lowest test score (Giiler,
2019).

Dii: Number of Upper Group Those Who Answered the Item Correctly (27%)
Da: Number of Those Who Answered the Sub-Group Item Correctly (27%)
N/2: Half of the Total Number of Students (50%)
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Discrimination Index (rjx)= (Du - Da): (N/2)

It is undesirable for the distinctiveness of an item to have a negative value. If an item takes a value between
(-1.00) and (0.00), it indicates that a mistake was made in the answer key and the question. An item (0.00)-(0.19)
should not be used because it cannot distinguish between those who know and those who do not know, (0.20)-
(0.29) should be corrected because it cannot distinguish between those who know and those who do not know at
a good level, (0.30)-(0.39) should be included in the test because it is a good discriminator, (0.40 and above). It
should be used because it is very discriminatory (Giiler, 2019). The minimum acceptable discrimination level of
an item must be 0.30. When item discrimination reaches a value between 0.20-0.29, corrections should be made
for distractors or the item stem (Basol, 2019). When selecting items, item difficulty and discrimination values are
taken into consideration. When choosing between items that test the same behavior, priority is given to the item
with a high discrimination value (Turgut & Baykul, 2019). In selecting the item to be taken for the final test, the
item with high discrimination power should be taken as basis, taking into account content validity (Uyar, 2021).

Table 2. Item Difficulty and Discrimination of the Readiness Test

Questions Matter Matter Questions Matter Matter
Strength Distinctiveness Strength Distinctiveness
1 0.74 0.41 24 0.67 0.78
2 0.43 0.71 25** 0.32* 0.80
3 0.73 0.46 26 0.63 0.76
4** 0.87* 0.27* 27 0.57 0.93
5 0.82 0.34 28** 0.33* 0.78
6 0.82 0.46 29 0.63 0.80
7 0.71 0.59 30** 0.27* 0.56
8 0.81 0.46 31 0.77 0.56
9 0.87 0.39 32 0.53 0.90
10 0.79 0.46 33 0.43 0.90
11 0.71 0.59 34 0.64 0.63
12 0.53 0.83 35 0.54 0.93
13 0.20* 0.39 36** 0.39* 0.85
14 0.58 0.78 37** 0.27* 0.37
15 0.59 0.80 38 0.46 0.95
16 0.73 0.59 39 0.43 0.93
17 0.73 0.63 40 0.56 0.88
18 0.74 0.68 41 0.53 0.85
19 0.47 0.85 42 0.57 0.88
20 0.69 0.73 43 0.46 0.95
21** 0.35* 0.61 44 0.49 0.76
22 0.59 0.76 45 0.51 0.85
23 0.72 0.61 KR-20/21 0.95 0.95

Table 2 shows the item difficulty and item discrimination of the questions that make up the Readiness Test.
Questions pji3 = 0.20, pja1 = 0.35, pjas = 0.32, pjas = 0.33, pjao = 0.27, pjzs = 0.39 and pjs; = 0.27 in the readiness
test were excluded from the test because they were difficult. In addition, the questions p;,=0.87 and rj,=0.27 were
removed from the test because they were both too easy and could not distinguish between those who knew and
those who did not know.

Table 3. Item Difficulty and Discrimination of the Final Achievement Test

Questions Matter Matter Questions Matter Matter
Strength Distinctiveness Strength Distinctiveness
1 0.79 0.39 24 0.75 0.68
2 0.51 0.68 25 0.41 0.85
3** 0.77 0.07* 26 0.77 0.49
4** 0.89* 0.29* 27 0.74 0.66
5** 0.90* 0.22* 28** 0.31* 0.51
6** 0.88* 0.29* 29 0.66 0.73
T** 0.78 0.44* 30 0.48 0.73
8 0.83 0.32 31 0.77 0.63
g** 0.93* 0.05* 32 0.70 0.85
10 0.79 0.41 33 0.55 0.83
11 0.72 0.39 34 0.65 0.56
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Table 3 continued

Questions Matter M_at'ger _ Questions Matter M_at'ger _
Strength Distinctiveness Strength Distinctiveness
12 0.63 0.61 35 0.62 0.78
13 0.24* 0.22* 36 0.59 0.66
14 0.58 0.78 37 0.41 0.46
15 0.71 0.68 38 0.55 0.85
16 0.75 0.68 39 0.47 0.76
17 0.77 0.59 40 0.57 0.93
18 0.79 0.54 41 0.63 0.71
19 0.57 0.88 42 0.57 0.88
20 0.65 0.73 43 0.53 0.73
21 0.53 0.41 44 0.52 0.49
22 0.61 0.78 45 0.51 0.88
23 0.64 0.37 KR-20/21 0.94 0.93

Table 3 shows the item difficulty and item discrimination of the questions that make up the Final
Achievement Test. The question rj; = 0.07 in the Final Achievement Test was excluded from the test because it
could not distinguish between students who knew and those who did not know, and the question pj,s = 0.31 was
excluded from the test because it was difficult. In addition, the questions p;,=0.89 and rj,=0.29, p;z=0.90 and
rs=0.22, p;s=0.88 and r;g=0.29, p;y=0.93 and rjg=0.05 were removed from the test because they were both too
easy and could not distinguish those who knew from those who did not know. In addition, the questions
Pj13=0.24 and r;;3=0.22 were removed by the researcher because they were both difficult and could not
distinguish those who knew from those who did not know well, and although the questions p;;=0.78 and r;;=0.44
were easy and had very good discrimination, they were removed by the researcher in order to equalize the
readiness and final achievement test.

Internal consistency reliability aims to determine the relationship between test items and the test total score.
The feature measured by a test item is the same as the feature measured by the test (Basok¢u, 2021). KR-20 and
KR-21 reliability coefficients are used to calculate the internal consistency reliability coefficient in tests where
correctly answered questions are given a score of (1) and questions answered incorrectly and left blank are given
a score of (0) (Akbas, 2019). KR-20 reliability coefficient is a correlation coefficient calculated based on the
assumption that each item is similar to each other. It is used if the difficulty levels of the items are known or can
be calculated (Giiler, 2019). KR-20 reliability coefficients of the Readiness and Final Achievement Test
developed by the researcher were calculated. The KR-20 value for the Readiness Test was calculated as 0.95 and
the KR-20 value for the Final Achievement Test was calculated as 0.94.

In quantitative research, the reliability of the measurement tool is determined by calculating the reliability
coefficient. Reliability is measured by the correlation coefficient. The correlation coefficient (Cronbach Alpha
Coefficient) takes values between 0.00 and 1.00. When this value approaches "1.00", its reliability is considered
high (Tutar & Erdem, 2020). Cronbach's reliability coefficient is one of the internal consistency coefficients
based on a single application and is used in graded scales and in cases where weighted scoring is made. These
are data obtained with scales that can be scored from more options instead of scoring (1) and (0) (Akbas, 2019).
Cronbach-Alpha Reliability is a survey with two categories of responses (1 or 0) and without, attitude, interest,
alienation, self-confidence, stress, self-efficacy, etc. It can be used to calculate the reliability of rated scales such
as (Sonmez & Alacapinar, 2019). If the Cronbach-Alpha Coefficient is 0.70 and above, it is considered to be at a
sufficient level (Nunally, 1978; Bastiirk, 2014: p, 43). The Cronbach Alpha internal consistency coefficient of
the Revised Early Number Test by Menevse (2016) for Turkish children aged 48-84 months was found to be
0.92. High Cronbach Alpha values of the scales indicate that the internal consistency of the scales is high.
Therefore, it can be said that the reliability level of the Revised Early Numeracy Test is high.

2.6. Validity

Validity is the measure of the objectivity of the collected data and the accuracy of the results of the measured
event. Validity is also the degree to which the measurement tool serves the purpose (Tutar & Erdem, 2020).
Content validity shows which behavior, skill and achievement the feature that is intended to be measured by the
test is represented and to what extent it is measured by the test items (Basokcu, 2021). Content validity is the
extent to which the measurement tool covers the behaviors intended to be measured (Turgut & Baykul, 2019).
Regardless of the purpose, in order to ensure or examine the content validity of a test, it must first be known
which behaviors the test should contain questions to measure (Akbasg, 2019). There are two ways to determine
content validity. The first is to prepare a table of specifications, in which achievements (topics) are included in
one dimension and mental behaviors are included in the other dimension. Secondly, an opinion regarding its
validity is reached by taking the opinions of experts (Giiler, 2019). A specification table was prepared for the
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Readiness Test and Final Achievement Test developed by the researcher. Additionally, the opinions of 3
classroom teachers and 1 doctoral student were taken.

2.7. Analysis of Data

The scores of the pre-test, post-test and ability test measurement tools from which the data of this research
were collected were coded, the names of the students and entered into the SPSS.21 program. Skewness and
kurtosis coefficients were examined to determine the suitability of the research data for normal distribution.
Since these coefficients were between -1.00 and +100, it was decided that the data showed normal distribution.
Parametric analysis techniques were used in the research. In the study, whether there was a significant
relationship between the students' Readiness and Final Achievement Test scores and the Revised Early
Numeracy Test scores was examined using Pearson correlation analysis.

Correlation coefficient is a statistic that provides information about the degree of relationship between
variables (Korkmaz, 2020). It is a type of research in which the existence and degree of change between two or
more variables are determined together (Karasar, 2020). Correlation is a numerical value varying between (-
1.00) and (+1.00), and as the resulting value approaches (+1.00), there is a higher positive relationship between
two variables. This value (-1.00) indicates that there is a higher negative relationship as it approaches. As it
approaches the same value (00.00), it indicates that there is no relationship (the relationship is neutral) between
the two variables (Kiilahoglu, 2020). The correlation coefficient between 0.00-0.30 indicates a weak correlation,
0.30-0.70 indicates a moderate correlation, and 0.70-1.00 indicates a high level of correlation (Koklii,
Bityuikoztiirk & Cokluk, 2007; Biiyiikoztiirk et al., 2020: p, 192).

3. Findings
In this section, the findings and comments of the research are included.

The first aim of the research is "Is there a significant relationship between the Readiness Test and the
Revised Early Number Test scores of the students in the experimental group where Teaching with Multiple
Representations was applied?" It is in the form. To achieve this purpose, Pearson correlation analysis was
conducted between the Revised Early Numeracy Test averages and the Readiness Test averages of the
experimental group students, and the results and averages are given in the tables below.

Table 4. Findings Regarding the First Sub-Purpose

Pearson Correlation Coefficient Readiness Test Aptitude Test
. r 526
Readiness Test 0 1 010
. r .526
Aptitude Test 0 010 1

Note. p<0.05*

In Table 4, Pearson correlation analysis was used to determine whether there was a significant relationship
between the readiness test academic achievement scores of the experimental group students and the Revised
Early Number Test ability scores. There is a positive, moderately significant relationship at the level of 0.526
between the readiness test academic achievement scores and mathematical ability test scores of the experimental
group students (p<0.05).

The second aim of the research is "Is there a significant relationship between the Post-application Final
Achievement Test and the Revised Early Number Test scores of the students in the experimental group where
Teaching with Multiple Representations was applied?" It is in the form. To achieve this purpose, Pearson
correlation analysis was conducted between the Revised Early Numeracy Test averages and the Final
Achievement Test averages of the experimental group students, and the results and averages are given in the
tables below.

Table 5. Findings Regarding the Second Sub-Purpose

Pearson Correlation Coefficient Final Achievement Test Aptitude Test
i ; r T4T**
Final Achievement Test 0 1 000
. r 47
Aptitude Test 0 000 1

Note. p<0.05*

In Table 5, Pearson correlation analysis was used to determine whether there was a significant relationship
between the final achievement test scores of the experimental group students and the Revised Early Numeracy
Test scores. There is a positive, highly significant relationship at the level of 0.747 between the post-test
academic achievement scores and mathematical ability scores of the experimental group students (p<0.05). As a
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result of the research, it is seen that after teaching with multiple representations, there is a highly significant
relationship between the students' final achievement test mean scores and their mathematical ability score
averages.

4, Conclusion and Discussion

This research was conducted with students in the second grade of primary school. The research examined
whether there is a significant relationship between teaching with multiple representations and mathematical
ability in the second grade primary school mathematics course.

As a result of this research, it was concluded that there was a statistically positive, moderately significant
relationship between the academic achievement scores of the students in the experimental group in the readiness
test conducted before the application and the Revised Early Numeracy Test scores. As a result of the research, it
was concluded that there was a statistically positive and highly significant relationship between the average
academic achievement scores of the students in the experimental group in the final achievement test conducted
after the application and the average scores of the Revised Early Numeracy Test. As a result of the research, it
was found that after teaching with multiple representations, there was a higher level of significant relationship
between the students' academic achievement average scores and their mathematical ability average scores.
Milinkovic, Mihajlovic & Dejic (2019) examined the types of representations used by 11-year-old students with
high academic achievement when solving mathematical problems. The study stated that talented students use
creative, symbolic and numerical representations in the reasoning process and frequently combine these types of
representations. Kusumaningsih et al. (2018) aimed to improve the algebraic thinking skills of eighth grade
students with multiple representation strategies. As a result of the research, it was found that there was an
interaction between multiple representation strategies using the realistic approach on algebraic thinking ability.
He found that students with multiple representation strategies were more successful in algebraic thinking skills
than students with existing scientific learning. Hwang et al. (2007) aimed to explore sixth grade students'
multiple representation skills and creativity in solving mathematical problems when supported by a multimedia
whiteboard system. He stated that students' multiple representation skills are the key to successful mathematical
problem solving. He stated that students with high elaboration skills can better benefit from peer interactions and
teacher guidance to produce more diverse ideas and solutions in mathematical problem solving, while students
with low elaboration skills experience great difficulties in representation skills. From the results of the research,
it can be concluded that regardless of the age group of the students, individuals with mathematical talent perform
better than their peers in mathematics lessons and have higher skills in using different representations.

When research conducted in the field of mathematics at different levels of formal education is examined, it is
revealed that there is a positive effect between students' mathematical ability and their skills in associating
mathematics, verbal reasoning and calculating mathematics. Ndiung & Nendi (2018) examined the effect of fifth
grade students' mathematics association skills on their mathematics learning success. As a result of the research,
it was concluded that there was a significant effect between students' ability to relate mathematics and their
success in learning mathematics. Koyuncu & Yabas (2017) examined the relationship between preschool
children's verbal reasoning abilities and mathematics (counting, operations, patterns and money) calculation
skills. The study concluded that there is a high level of relationship between students' verbal reasoning ability
and mathematical calculation skills. He concluded that students' ability to make inferences from verbal texts is
related to their ability to know counting numbers and perform operations with numbers. Gagatsis & Shiakalli
(2004) examined the relationship between college students' mathematics performance and their ability to switch
between representations. He stated that many factors affect students' problem solving skills. However, it was
determined that the ability to switch between representations affected students' problem-solving skills at a level
of 0.47.

In the Turkish education system, identifying students who are talented in mathematics from an early age and
educating them in line with their abilities are among the main problems of the country in the field of education.
When research conducted in this direction is examined, it is revealed that students with high mathematical ability
are more successful in mathematics courses. Dahiana et al. (2023) examined ninth grade students'
representational transformation skills in mathematical problem solving activities. As a result of the research, it
was concluded that the students in the high and medium ability groups had sufficient algebraic operations and
algebra to geometry conversion skills. On the other hand, he concluded that students in the low ability group lack
representation skills in problem solving activities. It also states that students' representational skills vary
significantly depending on the type and complexity of the representation concerned. Odiri & Onoshakpokaiye
(2023) examined some strategies on how to improve early childhood mathematics. The research stated that a
comprehensive mathematics curriculum and teaching that meets the needs of all children should be supported.
He stated that young children need from an early age to develop the mathematical concepts and skills necessary
to be successful in school, various professions and daily life. Pitta-Pantazi & Leikin (2018) compared the
strategies used by mathematically gifted students and non-talented students in problem solving. Research shows
that students with higher abilities solve complex mathematical problems more successfully and that their
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intuition in solving mathematical problems leads to success. Utoyo & Ismaniar (2017) aimed to develop young
children's mathematical skills with a problem-solving approach. It was stated that the application of the problem-
solving approach in kindergarten children's mathematics learning activities significantly increased the average
mathematical ability of the children.

The sub-dimensions and items of the Revised Early Number Test, which is used to determine students'
mathematical abilities in this research, consist of comparing, classifying, matching, sorting, counting, structural
counting, counting the result, general number knowledge and estimation skills. Guhl (2019) examined in the
literature the effects of learning mathematics and arithmetic skills at an early age on later academic success. He
stated that counting, comparison, classification, geometry and thinking skills acquired at an early age form the
basis for future proficiency levels in mathematics skills and children's school success. He stated that students
should learn basic skills before learning advanced skills. Sutama, Novitasari & Sabar Narimo (2020) aimed to
develop mathematics teaching materials based on 21st century skills in primary school and describe the digital
literacy skills of their students. The research examined the digital literacy ability profiles of primary school
students in terms of problem solving, analyzing information and interpreting the results. As a result of the
research, it is described as formulating problems, developing strategies, thinking logically and analyzing the
information given by reasoning, examining sources and developing them using various methods, analyzing and
interpreting the results, and interacting. Therefore, learning mathematics for primary school students should start
by collecting information from real life and continue by analyzing, classifying, interpreting and using
representations of this information.

Working memory (short-term memory) can be defined as the ability to keep information in our minds for a
short time. The stimuli that individuals receive from the outside world through the senses of sight, hearing, taste,
smell and touch come to short-term memory through sensory recording. Information in short-term memory is
transferred to long-term memory by repeating, grouping and giving meaning. Short-term memory is a type of
memory in which information such as problem solving and logical thinking is processed for a short time. That's
why research shows that students' working memory and mathematics performance are related. Zhang, Tolmie &
Gordon (2023) examined the meta-analysis of the relationship between working memory and arithmetic skills.
He found that there was a moderately significant relationship between working memory and arithmetic skills.

In the study, it was determined that the working memory performance of students with low mathematics
achievement was lower than their peers with medium and high levels of achievement. Berkowitz, Edelsbrunner
& Stern (2022) examined the relationship between working memory and mathematics performance of students
who entered science, technology, engineering and mathematics programs. He concluded that working memory
mediates and increases students' mathematics performance in mathematics-intensive courses. Tiirkoglu et al.
(2019) emphasized in the literature that working memory is a predictor of basic academic skills such as
language, reading, writing and mathematics. Friso-van den Bos et al. (2013) examined a meta-analysis of the
components of working memory and factors that are thought to play a central role in the development of
mathematical skills. As a result of the research, it was concluded that all working memory components are
related to mathematical performance. The use of multiple representations in mathematics teaching engages
students in the process of constantly thinking with different representations. The important thing here is that
individuals' latent powers or skills they are prone to are thought to be related to the perception levels of their
sensory organs. Therefore, conducting tests on how well individuals' sensory perceptions work or perceive in
short periods of time starting from their birth may lead individuals to increase their potential in society.

4.1. Suggestions

This research was conducted with students in the second grade of primary school. The research examined
whether there is a significant relationship between teaching with multiple representations and mathematical
ability in the second grade primary school mathematics course. The results and features of the research are given
below:

«+ In this study, it was concluded that there was a positive, moderately significant relationship between the
Revised Early Numeracy Test applied to the experimental group students and the readiness test success
scores.

< In this study, it was concluded that there was a positive, highly significant relationship between the
Revised Early Numeracy Test applied to the experimental group students and the final achievement test
achievement scores.

+¢+ The study group of this research consisted of 23 second grade students.

% Blank number line, coins, hundreds counting table, calculator, block cubes and story representations were
used in the teaching of this research.

¢ A quasi-experimental method was used in this research.
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Considering the results of this research; It is recommended that studies in this field should be conducted
with larger subject groups, the scope of learning subjects should be expanded, different research methods should
be used, and the level of relationship between mathematical ability should be examined by conducting separate
studies with each of the representations.
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flkokul 2. Simf Matematik Dersinde Coklu Temsillerle Ogretim Ile Ogrencilerin
Matematik Yetenegi Arasindaki Iliskinin Incelenmesi

1. Giris

Yetenek kavramu literatiirde tanimlanirken istidat, kabiliyet, {istiin yetenek ve potansiyel, beceri, yetkin olma
ve yatkin olma terimleri ile ifade edilmektedir. Yetenek kavrami bireylerin bir ise yonelik dogustan getirdikleri
bilissel, duyussal ve motor becerilerine dayanan dogal kapasitelerinin sonucudur. Tiirk Dil Kurumu sézliikleri
(TDK, 2023) yetenek kavrami “1) Bir kimsenin bir seyi anlama veya yapabilme niteligi; istidat, kabiliyet. 2) Bir
duruma uyma konusunda organizmada bulunan ve dogustan gelen gii¢,; kapasite. 3) Kisinin kalitima dayanan ve
ogrenmesini ¢ergeveleyen sinir. 4) Disaridan gelen etkiyi alabilme giicii.” olarak tanimlanmaktadir. Fiziksel ve
zihinsel olmak iizere iki tiir yetenek vardir. Fiziksel yetenek bireylerin dayaniklilik, beceri, glic ve benzeri
ozelliklerinin sonucu ortaya ¢ikan yetenekleridir. Zihinsel yetenek diigiinme, akil yiiriitme ve problem ¢6zme
gibi bireylerin c¢esitli zihinsel aktiviteleri sonucu ortaya ¢ikan yeteneklerini icermektedir (Rumalean, Juniati &
Budiarto, 2018). Bireylerin sakli olan giicii anlamma da gelmektedir. Bireylerin katilimla getirdigi ve egitim
yoluyla ortaya ¢ikarilan gizil giigleridir (MEB, 2011).

Giiniimiizde toplumlarin en biiyiik giicii nitelikli yetismis insan giictidiir. Bu giicli olusturan ¢ocuklarin erken
yaglarda tanilanmasi ve erken yaglarda egitimine baslanmasi biiylik 6nem tasimaktadir (Coskun, 2018).
Matematik yetenegi goreceli olarak iki tiirdiir. Birincisi bir grup icerisinde 6grencinin istisnai matematiksel
performans1 ve matematiksel diisiincenin 6zgiinliigiinii referans almaktadir. ikincisi ise &grencinin kisisel
deneyimine, sorunsuz islem yapma, karmasik problemleri ¢ézme, matematiksel araglari yeni durumlara
uygulama, yeni matematiksel Ozellikleri ve gergekleri kesfetme yetenegini ifade etmektedir (Pitta-Pantazi &
Leikin, 2018). Ogrencilerin kii¢iik yaslardan itibaren yeteneklerinin tamlanmasi, yetenekleri dogrultusunda
egitim almalar1 ve yetenekleri dogrultusunda meslek tercihinde bulunmalart 6nemli goriilmektedir.

Bireylere uygun is ve meslek kazandirmanin en etkili yollarindan biri kisilerin yeteneklerini belirlemektir.
Yetenek, bireylerin fiziksel ve zihinsel potansiyelleri hakkinda bilgi toplayan testlerdir. Bireylerin ne yaptigini
degil, neleri yapabilecegini gostermektedir (Kiran, 2020). Toplumda yetenek, kisilerin bir is alanindaki
gorevlerini hizli, dogru, etkili ve efektif bir gsekilde belirlenen bir yontem veya standart dogrultusunda
tamamlamak icin sahip oldugu potansiyellerini belirtmektedir (Rumalean, Juniati & Budiarto, 2018).
Gliniimiizde kurumlarin birbiri ile rekabet edebilmesi i¢in kurumlarin biinyesinde yer alan mesleklere uygun
bireylerin ise alinmasi ve bireylerin mesleginde kendini gelistirebilme potansiyeline sahip olmalar1 ¢ok onemli
hale gelmistir (Giindiizalp ve Boydak Ozan, 2018).

Yillar gectikge bireylerin egitim seviyeleri yiikselmektedir. Toplumda bireylerin hayatina sinav, egitim, is
se¢imi ve performans kavramlari derinlemesine girdikge bireylerin IQ puanlar1 da artmaktadir (Sternberg, 2021).
Bireylerin mevcut potansiyellerini kazanmalari i¢in sadece biyolojik potansiyelleri degil, ayn1 zamanda ¢evresel
faktorlerinde ergonomik olmasi gerekir. Bireylerin matematik derslerindeki akademik basarilar1 dogal
yeteneklerinin gelistirilmesini miimkiin kilan ve kolaylastiran becerileridir (Meyer, 2021). Bireylerin kendilerine
verilen gorevler ile etkilesimleri sonucunda zeka ortaya ¢ikmaktadir. Bireylere farkli gorevler verildiginde veya
aym gorev farkli durumlarda test edildiginde bireylerin zekas: farkli olabilir veya farkli sekillerde oSlgiilebilir
(Sternberg, 2021). Bulanik kuram, 6zel yetenegin gelisiminin bireysel egilimler ve gevresel sartlar arasindaki
etkilesime bagli oldugunu belirtmektedir. Oysaki birey ve cevre arasindaki etkilesim hayat boyu devam
etmektedir. Bu kurama gdre c¢evresel etkilesim bir kisinin iistiin yetenegini gelistirebilir ve gelisimini
stirdirmesine yardimci olabilir (Kirisci ve Sak, 2021).

Giliniimiizde diinya niifusunun % 5’1 bilissel alanda iistiin yetenekli kabul edilmektedir (Wai & Lovett, 2021).
Ustiin zeka bireylerin dogustan var olan dogal yetenekleridir (Kiris¢i ve Sak, 2021). Son yillarda insanhgin ve
toplumlarin gelismesinde ve ilerlemesinde 6zel yetenekli bireylerin roliiniin oldugu diigiiniillmeye baslamistir. Bu
ylizden egitim-6gretim faaliyetlerinin yiiriitilmesinde bilginin aktarilmasi yerine edinilmesi, iretilmesi,
dontistiiriilmesi ve iletilmesi kavramlar1 6n plana ¢ikmistir. Bdylelikle beceri, yetenek ve egilimler yeniden
tanimlanmaya baslamistir (MEB, 2021). Bugiiniin toplumlarinda bilgiyi arastirabilen, yapilandirabilen, elestirel
diistinme becerilerine sahip, kendi bilgi ve deneyimleriyle sorunlari1 ¢dzebilen, yaratici, yeniliklere agik ve aym
zamanda etkili iletisim kurabilme ve isbirligi yapabilme yeteneklerine sahip bireylere ihtiya¢ vardir (Ndiung &
Nendi, 2018). Her birey diinyaya bazi 6zellikleri ile beraber gelmektedir. Bireylerin bu &zellikleri ile ¢evrenin
ozelliklerinin birlestirilmesi sonucu bireylerin potansiyellerini gelistirmesi ve olumlu sonuglar vermesi beklenir
(Cavusoglu ve Semerci, 2015).

Ogrencilerin matematik derslerindeki akademik basarilar1 ile matematik yeteneklerinin iligkili oldugu
bilinmektedir. Ancak matematik yetenegi Ggrencinin matematik yapma potansiyeline, akademik basar1 ise
matematik testlerinden elde edilen basaridir. Ogrencilerin okul matematiginden yiiksek puan almas1 matematik
alaninda ustiin yetenekli olduguna dair yeterli kamit degildir (Pitta-Pantazi & Leikin, 2018). Matematik
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yetenegini miifredat temelli degerlendirmek gergek yetenekleri belirlemede simirlidir. Miifredat temelli
degerlendirmeler 6grencilerden sinifta 6grendikleri prosediirleri tekrarlamalarini ister. Matematiksel diisiinme
yetenegi giinliik hesaplama becerilerinden 6teye gider. Bir 6grencinin matematiksel yetenegini belirlemek igin,
cok farkli tiirde degerlendirmelerin goz Oniine alinmasi gerekmektedir (Deal & Wismer, 2010). Miifredat
programlarinin dgrencilerin matematik potansiyellerini ortaya ¢ikarmada yetersiz kaldiklari anlasilmaktadir.
Ancak matematik derslerinde ¢oklu temsiller ile yapilan 6gretimin 6grencilerin matematik potansiyellerini ortaya
cikardig1 distiniilmektedir.

Kiiciik ¢cocuklarin somut temsilleri kullanarak problem ¢dzmeleri arzu edilen bir durumdur. Bu ¢ocuklarin
manipiilatif materyaller, resimler, diyagramlar veya diger gorsel tiirler ile problemleri ¢oziildiiklerinde
problemleri daha kolay anladiklarina ve ¢6zdiiklerine dair ¢ok sayida kamit vardir (Silver & Thompson, 1984).
Matematik 6gretiminde bir temsil tiiriinii yogun olarak kullanmak 6grencilerin kavramsal anlamlarini ve temsili
diisiinmelerini gelistirmedigini dile getirmektedir. Ogretimde goklu temsiller kullanildiginda dgrencilerin farkli
temsiller kullanarak fikir alis verisinde bulunduklarini, 6grenmeye daha istekli olduklarini ve birbirinin ¢dzim
yontemlerini  gozlemleyerek ogrendiklerini belirtmektedir (Pape & Tchoshanov, 2001). Matematiksel bir
baglami okumanin ve anlamanin, dgrencilerin anlayabilecegi bir dilde sembolik olarak kodlanmis semboller,
grafikler ve gorevler gibi ¢esitli soyut varliklari somutlagtirmay1 icermektedir (Sokolowski, 2018).

Coklu temsiller bir kisinin 6grenmekte oldugu sozlii veya yazili metin, diyagramlar, grafikler ve formiiller
dahil olmak iizere c¢esitli bicimlerden ve iliskilerden olusan temsiller kiimesini ifade etmektedir. Temsiller ile
o0grenmek bireysel temsilleri anlamayi ve temsilleri baglantili bir biitiin halinde biitiinlestirmeyi veya
sentezlemeyi gerektirmektedir (Van Meter et al. 2020). Lesh, Post & Behr (1987) matematik 6gretiminde ¢oklu
temsilleri gergek yasam durumlari, sézlii semboller, somut nesneler, yazili semboller, resim ve diyagramlar
olmak iizere bes farkli bigimde simiflandirmistir (Akt: Sarpkaya Aktas, 2020: s, 67). Bu arastirmada bos say1
dogrusu, yiizliik sayma tablosu, paralar, hesap makinesi, blok kiipler ve hikdye temsilleri matematik dgretiminde
kullanilmustir.

Matematik derslerinde bir konunun &gretiminde kag¢ tane temsil kullanilmasi gerektigine dair bir say1
bulunmamaktadir. Bir konunun 6gretiminde bir tane temsil kullanilabilecegi gibi ¢cok sayida temsillerde bir arada
kullanilabilir. Temsiller matematik konularinin &gretimini anlamlandirmakta ve kolaylastirmaktadir (Cetin,
2016). Matematik derslerinde konularin 6gretiminin tek bir yolu olmadigindan ogrencilere matematigi
anlamalar icin farkli temsiller kullanma ve secimler yapabilme firsatlart sunulmalidir (Mercan, 2020). Ayrica,
her smifta farkli 6grenme seviyelerine sahip olan 6grencilerin bir arada olmas1 muhtemel bir durumdur (Cigek,
2020). Farkli yetenekli 6grencilerin bulundugu bir sinifta matematiksel fikirleri sunmak i¢in yalnizca bir temsil
kullanmak yeterli olmayabilir, bunun yerine ayni anda birden fazla temsil kullanmak gerekebilir (Minali, 2021).
Matematik 6gretimi ile 6grencilerin potansiyelleri arasinda uyumu yakalamanin en iyi yolu ¢oklu temsiller ile
yapilan 6gretim olabilir. Bu yiizden bu arastirmada asagidaki sorulara cevap aranmuistir:

1. Tlkokul 2. Simf matematik dersinde goklu temsillerle &gretimin uygulandigi deney grubunda yer alan
Ogrencilerin uygulama 6ncesi hazirbulunugluk testi puanlart ile Gézden Gegirilmis Erken Say1 Testi puanlari
arasinda anlamli bir iligki var midir?

2. llkokul 2. Smif matematik dersinde goklu temsillerle dgretimin uygulandigi deney grubunda yer alan
Ogrencilerin uygulama sonrasi son basari testi puanlari ile Gozden Gegirilmis Erken Say1 Testi puanlari arasinda
anlaml bir iligki var midir?

2.Yontem
2.1. Arastirmanin Modeli

Miidahaleli arastirmalarda belirlenen ve uygulanan durumu, bir sonucu veya bagimli degiskeni etkileyip
etkilemedigini belirlemek en temel amagtir. Burada bagimsiz degisken disindaki degiskenler kontrol altina
almmaktadir. Bagimsiz degiskenin bagimli degiskenleri etkiledigi sdylenebilir (Hocaoglu ve Akkas Baysal,
2019). Deneysel arastirmalarda temel 6zellik deneklerin gruplara rastgele yerlestirilmesidir (Biiylkoztiirk ve
digerleri, 2020). Gergek deneysel desenlerin yeterli kontroller saglanamadiginda vazgegmek yerine yart deneysel
desenlerden yararlanilmaktadir (Karasar, 2012: s, 96; Tutar ve Erdem, 2020: s, 134).

2.2. Calisma Grubu

Bu arastirmada birinci aragtirmacinin 6gretmen oldugu okulda bir denek grubu belirlemistir ve aragtirmanin
uygulamasini yapilmigtir. Bu yoniiyle aragtirmanin ¢alisma grubunun belirlenmesinde seckili 6rnekleme yontemi
kullanilmugtir. Arasgtirmanin ¢alisma grubunu 23 ikinci smifta dgrenci olusturmaktadir. Gazi Universitesi
Rektorliigii Egitim Arastirmalar1 Etik Kurulu’na etik kurul izni almak i¢in bagvurulmus ve E-77082166-
302.08.01-333370 sayili etik kurul arastirma izni alimmstir. Calisma grubunu olusturan denekler ve vasilerinden
imzali bilgilendirilmis goniillii olur/onam formu alinmustir.
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2.3. Arastirmanin Uygulamasi

Bu arastirma ile “ilkokul 2. Sinif Matematik Dersinde Coklu Temsiller ile Ogrencilerin Matematik Yetenegi
Arasindaki iliskinin Incelenmesi” arastirilmistir. Bu arastirmada ikinci siif 6grencilere 22 hafta coklu temsiller
ile 6gretim uygulanmstir. Arastirmanin uygulama siireci 2022 yilinin Eyliil ayinda deneklere matematik dersi
“Hazirbulunugluk Testi” ve “Gozden Gegirilmis Erken Sayr Testi” verilerek uygulama siireci baslamistir.
Arastirmanin sonunda 2023 Haziran ayinda deneklere “Son Basari Testi” verilerek uygulama silirecine son
verilmigtir.

Tablo 1. Konular, Kazanimlar ve Ders Saati

Konular Kazanimlar Kazamim Ders
Sayisi Saati
M.2.1.1. Dogal Sayilar M.2.1.1.1.-M.2.1.1.8. 8 26
M.2.1.2. Dogal Sayilarla Toplama Islemi M.2.1.2.1.-M.2.1.2.5 5 24
M.2.1.3. Dogal Sayilarla Cikarma Islemi M.2.1.3.1.-M.2.1.3.6 6 24
M.2.1.4. Dogal Sayilarla Carpma Islemi M.2.14.1.-M.2.1.4.3 3 20
M.2.1.5. Dogal Sayilarla Bolme islemi M.2.1.5.1.-M.2.1.5.2 2 16
Toplam 24 110

Tablo 1’de arastirmanin konulari, kazanimlar1 ve sayilari, ders saatleri hakkinda bilgiler yer almaktadir. Bu
arastirma Milli Egitim Bakanlig ilkokul 2. Simif Matematik dersinde “Dogal Sayilar ve Dogal Sayilarda Déort
Islemler” konusunda 24 kazanim ve 110 ders saati yer almaktadir.

Bu aragtirmada ilkokul ikinci sinif matematik dersinde &gretim bos say1 dogrusu, yiizlik sayma tablosu,
paralar, hesap makinesi, blok kiipler ve hikaye temsilleri ile islenmistir. Yapilandirilmis say1 dogrusu her
noktanin baglangi¢ noktasina olan uzakligini ve yerini gostermektedir (Olkun ve Toluk Ugar, 2023).
Yapilandirilmig say1 dogrusunun aksine bos say1 dogrusunda toplama, ¢ikarma islemlerinin esnek olarak ayrilip
birlesmenin farkli stratejileri kullanilmaktadir (Van De Walle, Karp ve Bay-Williams, 2016). Bos say1 dogrusu,
bir ¢izgi lizerinde serbest¢e konumlandirilmis bir noktadan baslayarak, sayilarin siralama yonlerine odaklayan,
esit aralikli olmasi gerekmeyen, belirli bir hesaplamanin gergeklestirilmesinde yer alan adimlar1 gorsel olarak
temsil etmek icin bir dizi atlama yontemi ile ¢izebilen hesaplama stratejisidir (Teppo & Van den Heuvel-
Panhuizen, 2013). Ogrencilerde esnek diisiinme ve ¢ok yonlii diisiinme becerilerini ortaya ¢ikaran hesaplama
cizgisi oldugu sdylenebilir.

Ornegin; 72+ 27 sayilarini bos say1 dogrusu iizerinde toplayalim.
72 10 10 7

+ 27

_— - —
99 72 82 92 99

Sekil 1. Toplama Islemi

Sekil 1’de geleneksel ve bos say1 dogrusu yontemi ile toplama iglemi verilmistir. Bos say1 dogrusu iizerinde
toplama iglemi 1. toplanan sabit alinirken, 2. toplanan onluklarima ve birliklerine ¢oziimlenerek 1. toplanan
saymnin tizerine onluklar ve birlikler seklinde eklenmektedir.

Yizlik sayma tablo, 10x10 boyutlarinda 100 es kareye boliinmiis ve iizerlerinde 1’den 100°e kadar
sayilarin yazildigi, 6grencilerin {izerinde isaretlemeler ve boyama yapabildigi bir materyaldir (Pesen, 2019).
Yiizlik sayma tablosu toplama ve ¢ikarma isleminde ileri, geri, asag1 ve yukari hareketin uzamsal 6riintiistini
gelistiren zihinsel bir yap1 olmasinin yaninda toplama ve ¢ikarma islemlerinin ters islemler oldugunu vurgulayan
6grenme karesidir (Haylock ve Cockburn, 2014). Yiizlikk sayma tablosu tizerinde ritmik saymalar, toplama ve
cikarma iglemleri yapilabilir.

1 2 3 4 5 6 7 8 9 10
11 12 13 14 15 16 17 18 19 20
21 22 23 24 25 26 27 28 29 30
31 32 33 34 35 36 37 38 39 40
41 42 43 44 45 46 47 48 49 50
51 52 53 54 55 56 57 58 59 60
61 62 63 64 65 66 67 68 69 70
71 72 73 74 75 76 77 78 79 80
81 82 83 84 85 86 87 88 89 90
91 92 93 94 95 96 97 98 99 100

Sekil 2. Yiizlik Sayma Tablosu
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Sekil 2’de yiizliilk sayma tablosu verilmistir. Sag yone dogru sayilar birer biiyiimektedir, sol yone dogru
sayilar birer kiiglilmektedir. Asag1 yone dogru sayilarin onar biiylidigii ve yukar1 yone dogru sayilar onar
kiigtildiigt sekilde gortilmektedir.

Ogretimde soyut bir kavrami somut bir hale getirmeden yapilan 6gretim ezberden &teye gitmeyebilir
(Altiparmak, 2021). En iyi zenginlestirilmis 6grenme etkinlikleri yogun ve ¢oklu uyaricilar ile gercek yasam
deneyimlerinin, yasanti gesitliliginin, biitin duyulara hitap eden 6grenme materyallerinin ve gercek yasam
uyaricilariin oldugu etkinlikler ile gergeklesir (Duman, 2015). Tiirkiye Cumhuriyeti’nde giinliik yasamda
aligveriste kullanilan 1 Kurus, 5 Kurug, 10 Kurus, 25 Kurus ve 50 Kurus metal paralar1 somut temsiller olarak
kullanilabilir. Kuruslar ile yapilan hesaplama etkinlikleri 6grencilerin motivasyonlarini artirmakla birlikte ¢ok
yonlii diistinme, matematigi modelleme ve esnek hesaplama becerilerini de gelistirmektedir. Kuruslar 6zellikle
ilkokul 1-4. simiflarinda matematik dersi problemlerini somutlastirmak i¢in ¢ok faydali olabilmektedir.

Matematik 6gretiminde hesap makineleri say1 tanimada ve yazmada egitsel bir ara¢ ve geregtir. Her cocugun
elinde bir hesap makinesi olmalidir. Ogretmenler 6grencilere hesap makinesinin nasil kullanildigini grencilere
ogretmelidir (Van De Walle, Karp ve Bay-Williams, 2016). Hesap makineleri ile giinliik yasamda toplama,
cikarma, carpma ve bdlme islemi kolayca yapilabilmektedir. flkokullarda dgrencilere ritmik sayma becerileri
ezbere Ogretilmektedir ve c¢ok sayida Ogrenci ritmik sayma etkinliklerinin artma ve azalma anlamlarini
kesfedememektedir. Hesap makineleri toplama, ¢ikarma, carpma ve bdlme islemlerinin kesfedilmesinde dnemli
bir ara¢ olabilir. Ayrica hesap makinelerini &grenciler yaptigi islemlerin dogrulugunu kontrol etmekte
kullanabilir. Bu ylizden her birey kiiciik yastan itibaren hesap makinesi kullanmay1 6grenmelidir.

Manipiilatif temsiller 6grencilerin matematigi kesfetmesi ve manipiilasyon yoluyla 6grenmeyi desteklemek
icin tasarlanmis somut nesnelerdir (Goh et al., 2012). Birlik, onluk, yiizliik ve binlik seklinde olan blok kiiplerdir
(Baykul, 2022). 1 onluk = 10 tane birlik, 1 yiizliik = 10 tane onluk veya 100 tane birlik, 1 binlik= 10 tane yiizliik
veya 100 tane onluk veya 1000 tane birlikten olugur. Blok kiiplerin birlik ve onluk kavramlarini temsil etmede
islevsel oldugu kadar ytizliik ve binlik kavramlarin temsil etmede de yetersiz kaldig1 sdylenebilir. Bunun nedeni
ise blok kiiplerin kiigiik sayilari temsil etmede kullanisl oldugu kadar biiyiik sayilart da temsil etme de kullanislt
olmadiginin sonucudur. Blok kiiplerin 6zellikle iki basamakli (100°e kadar) sayilarin dgretiminde kullanish
oldugu soylenebilir.

Berke her sabah babasindan 4 kurus, annesinden 5 kurus para aldigini séylemektedir. Bir hafta sonra
Berke parasini saydiginda kag kurus parasi olmustur?

Babam Annem
4+4+4+4+4+4+4 5+5+5+5+5+5+5

4 4 4 4 4 4 4 5 5 5 55 5 5
¥ W W W ¥ ¥\, ¥ % Y W ¥ ¥\
0 4 8 12 16 20 24 28 0 5 10 15 20 25 30 35

7 4

X 4 X5

28

E)atats

Berke’nin Toplam Parasi

28
+ 35 % %
63 ‘Sl el s

Sekil 3. Coklu Temsiller ile Problem Cézme
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Sekil 3’te bir matematik probleminin ¢oziimiinde geleneksel olarak alt alta islem becerileri, bos say1
dogrusu, paralar ve blok kiip temsilleri bir arada kullanilmistir.

Hikaye edici metinler bizi bulundugumuz ortamdan bagka ortamlara gotiiren ve diis diinyamiz1 gelistirip
zenginlestiren metinlerdir (Giines, 2017). Bu tiir metinler birinin duygu, diisiince, bilgi ve deneyimlerini bir
bagkasina aktarma aracidir. Hikayeler gergekte yasanmis ya da yasanabilecek olay ve durumlari konu
edinmektedir (Karatay, 2018). Hikayeler ¢ocuklara fark ettirmeden matematiksel anlayisin aktarildigi ve geng
okuyucular1 hayali bir yolculuga cikaran araglardir. Giinliik yasamin icerisindeki sayilar ve geometrik sekillerin
matematiksel nesneler arasindaki baglantilarini gosterebilir (Farlow, 2018).

Tiurk Hilkiimdar1 Metehan askerlerini

daha kolay yonetmek ve diizenli hale Birlik Onluk

getirmek icin onluk gruplara ayirirdi.

Metehan’in onlu sistemini ok begenen b % ’b % ’b % ’b % ’% % ’b
: A y Agaccigaccigaes

Nasrettin  Hoca meyve bahgesindeki
meyveleri de saymasi kolay olsun diye

Sekil 4. Onluk Kavraminin Temsili

Sekil 4’te onluk kavraminin 6gretimi hikaye temsili ile ifade edilmistir.
2.4. Veri Toplama Araclari

Aragtirmanin dncesinde uygulanmak amaci ile arastirmacilar tarafindan “Sayilar ve Islemler” konusunun
ongordiigli kazanimlara uygun 37 sorudan olusan Hazirbulunusluk Testi gelistirilmistir. Sorularin madde
analizleri ve giivenirlik katsayisini (KR-20 degerini) hesaplamak i¢in 6n uygulamasi 150 6grenciye yapilmis
olup, testin son hali verilmistir.

Bu arastirmanin sonrasinda uygulanmak amaci ile arastirmacilar tarafindan “Sayilar ve Islemler” konusunun
Oongordigl kazanimlara uygun 37 sorudan olugsan Son Basar1 Testi gelistirilmistir. Sorularin madde analizleri ve
giivenirlik katsayisini (KR-20 degerini) hesaplamak i¢cin 6n uygulamasi 150 6grenciye yapilmis olup, testin son
hali verilmistir.

Van Luit & Van de Rijt (2009) Erken Say1 Testi (Early Numeracy Test) 2001 yilinda gelistirilmistir. Bu test
48-90 ay araliginda yer alan anaokulu ve ilkokul ¢ocuklarmin matematik becerilerini 6lgmeyi amaglamaktadir.
Erken Say1 Testi A ve B formlarindan olusmaktadir. Bu test 2009 yilinda gbézden gegirilerek Gozden Gegirilmis
Erken Sayi Testi olarak gelistirilmistir. Menevse (2016) tarafindan da Tiirkge’ye uyarlanmistir. Testin
puanlanmasinda dogru cevaplar (1 puan), yanlis cevap (0 puan) verilmektedir. Arastirmada dencklerin
alabilecegi maksimum puan (35), minimum puan ise (0) olarak belirlenmistir.

2.5. Giivenirlik

Giivenirlik, 6lgme aracinda elde edilen verilerin tekrar uygulanmasi durumunda ayn sekilde veri sunmas ile
ilgilidir. Tutarlilik, kararlilik ve duyarlilik ile ilgilidir. Olgme isleminde verilerin hatalardan armik olmasi, belli
bir siireden sonra da benzer verileri sunmasi ve birimin Ol¢lilmek istenen davranisi tespit etmeye yeterli
duyarlilikta olmasi giivenirligi artirrr  (Sengiil, 2018). Giivenirlilik tutarlilik ve saglamlikla ilgilidir. Ayni
6l¢iimiin benzer kosullar altinda yinelendiginde ayni sonucu verme derecesidir. Bir 6lgegin 6lgmek istedigi seyi
tutarli 6lgme derecesidir. Benzer sartlar altinda tekrar uygulandiginda benzer sonuglar verir (Tutar ve Erdem,
2020). Bir test uygulandiginda 6nemli olan testin belirledigi puanin gergekte 6grencinin o 6zellige sahip olma
diizeyini ne kadar dogru kestirdigidir (Basok¢u, 2021).

Olgme araglarmin (testlerin) kendi basina puanlanabilen en kiigiik birimine madde denir (Atilgan, 2019). Bir
6l¢me aracinin olabildigince giivenilir ve gegerli olmasi gerekmektedir. Bu 6zelliklerin saglanabilmesi igin testin
6n uygulamasinin sonuglarindan yararlanilarak madde analizi yapilir ve testteki her bir maddenin istenilen
ozelliklere sahip olup olmadiklari arastirilir (Giiler, 2019). istenen 6zelliklere uygun bir dlgme araci gelistirme
madde analizini gerektirir (Turgut ve Baykul, 2019).

Madde secimi yapilirken madde giighigii ve ayurt edicilik degerleri dikkate alinarak yapilir (Turgut ve
Baykul, 2019). Madde giicliilk indeksi bir maddeyi dogru cevaplayan Ogrenci sayisinin uygulandigi tiim
Ogrencilerin sayisina orani olarak tanimlanabilir (Giiler, 2019). Madde giicliik derecesi maddenin zorluk derecesi
hakkinda bilgi verir. p; ile gosterilir. Madde giicliik diizeyi (p;) 1.00 yaklastik¢a kolaylasir, 0.00 yaklastikca
zorlasir (Basol, 2019).
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Bir Maddeyi Dogru Cevaplayan Ogrenci Sayisi
Madde GUEIIZH (Pj)= coeeeeeeeiiiiiiiiiieiiiiiieeeeeiii,
Toplam Ogrenci Sayist

Bir madenin giicliik degeri (1.00)-(0.85) arasinda ise ¢ok kolay oldugundan testten atilmalidir. Bir maddenin
giicliik degeri (0.85)-(0.61) arasinda oldugunda kolay, (0.60)-(0.40) arasinda oldugunda orta giicliikte ve (0.39)-
(0.16) arasinda oldugunda zor maddedir ve testte kullanilabilir. Ayrica (0.15)-(0.00) arasinda olan sorular ¢ok
zor bir madde oldugu i¢in testten ¢ikarilmalidir (Basol, 2019). Madde gii¢liigliniin orta degeri 0.50’dir. Bu deger
maddenin orta gii¢liikkte (zorlukta) oldugunun gostergesidir. Madde giigliigii azaldik¢a (0) yaklastik¢a (bilemeyen
sayisi arttikga) madde zorlagir. Madde giigliigii (1) yaklastikga (bilen sayisi arttik¢a) madde kolaylasir (Giiler,
2019). Basar1 testleri gibi bilgi ve becerilerin 6l¢iildiigii testlerde madde giigliigiiniin 0.50 civarinda olmasi
beklenir. Bir testte goreceli olarak kolay ya da zor olan maddelere yer verilebilir (Biiyiikoztiirk ve digerleri,
2020).

Madde ayirt ediciligi dogrudan giivenirligi artiran bir 6zelliktir. Bu yiizden madde ayirt ediciliginin yiiksek
olmasi istenilen bir dzelliktir (Giiler, 2019). Madde giigliik derecesi tek basina bir madde hakkinda karar vermek
icin yeterli degildir (Basol, 2019). Bir maddenin testte alinmasi i¢in madde ayirt ediciliginin yiiksek olmasi
gerekir (Gtiler, 2019).

Madde ayrt edicilik indeksi bir testten alinan toplam puanlar ile madde puanlari arasindaki iligkiye dayanir.
Test puani yiiksek olan bireylerin maddeyi dogru cevaplamalar1 ve diisiik olan bireylerin maddeden puan
almamasi beklenir (Uyar, 2021). Bunun i¢in testi cevaplayan bireyler en yiiksek puandan, en diisiik puan alana
dogru siralanir (Turgut ve Baykul, 2019). Test puani en yiiksek olan grubun % 27’si ile en diisiik puani olan
grubun % 27’si alinarak alt ve list grup olusturulur (Giiler, 2019).

D;: Ust Grup Maddeyi Dogru Cevaplayanlarin Sayist (% 27)
D,: Alt Grup Maddeyi Dogru Cevaplayanlarin Sayisi (% 27)
N/2: Toplam Ogrenci Sayismin Yaris1 (% 50)
Ayrt Edicilik Indeksi (rj,)= (Dii - Da) : (N/2)

Bir maddenin ayirt ediciliginin negatif deger almas1 istenmeyen bir durumdur. Bir maddenin (-1.00)-(0.00)
arasinda bir deger almasi cevap anahtarinda ve soruda hata yapildiginin gostergesidir. Bir maddenin (0.00)-
(0.19) bilenle bilmeyeni ayiramadigi i¢in kullanilmamali, (0.20)-(0.29) bilenle bilmeyeni iyi diizeyde
ayrramadig i¢in diizeltilmeli, (0.30)-(0.39) iyi diizeyde ayirici oldugu igin teste alinmali, (0.40 ve {istii) ¢ok iyi
derecede ayirt edici oldugu i¢in kullanilmalidir (Giiler, 2019). Bir maddenin en az kabul edilebilir ayirt edicilik
diizeyi 0,30 olmasi gerekir. Madde ayirt ediciligi 0,20-0,29 arasinda deger aldiginda geldiriciler ya da madde
kokiinde diizeltme yapilmalidir (Basol, 2019). Madde se¢imi yapilirken madde giigliigii ve ayirt edicilik degerleri
dikkate alinarak yapilir. Ayn1 davranist yoklayan maddeler arasinda se¢im yapilirken ayirt edicilik degeri yiiksek
olan maddeye oncelik verilir (Turgut ve Baykul, 2019). Son teste alinacak madde se¢ciminde kapsam gegerliligi
g0z Oniine alinarak ayirt edicilik giicii yiikksek olan madde esas alinmalidir (Uyar, 2021).

Tablo 2. Hazirbulunugluk Testinin Madde Giigliigii ve Ayirt Ediciligi

Sorular Madde Giigliigii M;‘:Sfﬁg” Sorular Madde Giigliigii M;‘é?ceiﬁgyi‘”
1 0,74 041 24 0,67 0,78
2 0,43 0,71 25%* 0,32* 0,80
3 0,73 0,46 26 0,63 0,76

- 0,87* 0,27* 27 0,57 0,93
5 0,82 0,34 28%* 0,33* 0,78
6 0,82 0,46 29 0,63 0,80
7 0,71 0,59 30%* 0,27* 0,56
8 0,81 0,46 31 0,77 0,56
9 0,87 0,39 32 0,53 0,90
10 0,79 0,46 33 0,43 0,90
11 0,71 0,59 34 0,64 0,63
12 0,53 0,83 35 0,54 0,93
13 0,20* 0,39 36** 0,39* 0,85
14 0,58 0,78 37%* 0,27* 0,37
15 0,59 0,80 38 0,46 0,95
16 0,73 0,59 39 0,43 0,93
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Tablo 2’nin devami

17 0,73 0,63 40 0,56 0,88
18 0,74 0,68 41 0,53 0,85
19 0,47 0,85 42 0,57 0,88
20 0,69 0,73 43 0,46 0,95
21** 0,35* 0,61 44 0,49 0,76
22 0,59 0,76 45 0,51 0,85
23 0,72 0,61 KR-20/21 0.95 0.95

Tablo 2°de Hazirbulunusluk Testi’ni olusturan sorularin madde giigliigii ve madde ayirt ediciligi verilmistir.
Hazirbulunusluk testinde yer alan pjz =0.20, pj»1=0.35, pj5=0.32, pj2s=0.33, Pj30=0.27, pj3s=0.39 ve pjs;=0.27
sorular1 zor oldugundan testten atilmigtir. Ayrica pjs=0.87 ve rj4=0.27 sorusu hem ¢ok kolay hem de bilenle
bilmeyeni iyi diizeyde ayirt edemedigin testten ¢ikarilmistir.

Tablo 3. Son Bagar1 Testinin Madde Giigliigii ve Ayirt Ediciligi

Sorular Madde Guglugii ME%?;{? g};m Sorular Madde Gliglugii Mﬁi(ii:ﬂ? gyilrt
1 0,79 0,39 24 0,75 0,68
2 0,51 0,68 25 0,41 0,85
3** 0,77 0,07* 26 0,77 0,49
4% 0,89* 0,29* 27 0,74 0,66
5** 0,90* 0,22* 28** 0,31* 0,51
6** 0,88* 0,29* 29 0,66 0,73
7** 0,78 0,44* 30 0,48 0,73
8 0,83 0,32 31 0,77 0,63
g** 0,93* 0,05* 32 0,70 0,85
10 0,79 0,41 33 0,55 0,83
11 0,72 0,39 34 0,65 0,56
12 0,63 0,61 35 0,62 0,78
13 0,24* 0,22* 36 0,59 0,66
14 0,58 0,78 37 0,41 0,46
15 0,71 0,68 38 0,55 0,85
16 0,75 0,68 39 0,47 0,76
17 0,77 0,59 40 0,57 0,93
18 0,79 0,54 41 0,63 0,71
19 0,57 0,88 42 0,57 0,88
20 0,65 0,73 43 0,53 0,73
21 0,53 0,41 44 0,52 0,49
22 0,61 0,78 45 0,51 0,88
23 0,64 0,37 KR-20/21 0.94 0.93

Tablo 3°te Son Basari Testi’ni olusturan sorularin madde gii¢liigii ve madde ayirt ediciligi verilmistir. Son
Basar1 Testi’nde yer alan rj; =0.07 sorusu bilen ile bilmeyen 6grenciyi iyi ayirt edemedigi igin, pjs=0.31 sorusu
zor oldugundan testten atilmistir. Bunun yaninda p;,=0.89 ve rj,=0.29, p;z=0.90 ve r;s=0.22, p;s=0.88 ve r;g=0.29,
Pjo=0.93 ve rjg=0.05 sorular1 hem ¢ok kolay hem de bilenle bilmeyeni iyi diizeyde ayirt edemediklerinden dolay1
testten ¢ikarilmistir. Ayrica pj13=0.24 ve rj13=0.22 sorusu hem zor hem de bilenle bilmeyeni iyi diizeyde ayirt
edemedigi i¢in ve p;7=0.78 ve r;;=0.44 sorusu kolay ve ¢ok iyi aymt edici bir madde olmasma ragmen
hazirbulunugluk ve son bagari testini esitlemek amaciyla arastirmaci tarafindan ¢ikarilmstir.

I¢ tutarlilik giivenirligi test maddeleri ve test toplam puani arasindaki iliskiyi belirlemeyi amaglamaktadur.
Bir test maddesinin dl¢tiigii 6zelligin testin dl¢tiigii 6zellik ile ayni olmasidir (Basokeu, 2021). KR-20 ve KR-21
giivenirlik katsayilar1 dogru cevaplanan sorulara (1), yanlis cevaplanan ve bos birakilan sorulara (0) puanin
verildigi testlerde i¢ tutarlik giivenirlik katsayinin hesaplanmasinda kullanilir (Akbas, 2019). KR-20 giivenirlik
katsayis1 her maddenin birbirine benzer oldugu varsayimina dayali olarak hesaplanan bir korelasyon katsayisidir.
Maddelerin giigliik diizeyleri biliniyorsa ya da hesaplanabiliyorsa kullanilir (Giiler, 2019). Arastirmaci tarafindan
gelistirilen Hazirbulunusluk ve Son Bagart Testi’nin  KR-20 giivenirlilik katsayilart hesaplanmustir.
Hazirbulunusluk Testi i¢cin KR-20 degeri 0.95 ve Son Basart Testi igin KR-20 degeri 0.94 olarak hesaplanmistir.

Nicel aragtirmalarda 6lgme aracinin giivenirligi, giivenirlik katsayisinin hesaplanmasi ile saptanir. Giivenirlik
korelasyon katsayisi ile dlgiiliir. Korelasyon katsayis1 (Cronbach Alpha Katsayisi) 0.00 ile 1.00 arasinda degisen
deger alir. Bu deger “1.00” e yakinlastiginda giivenirligi yiiksek kabul edilir (Tutar ve Erdem, 2020). Cronbach
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a giivenirlik katsayisi tek uygulamaya dayali i¢ tutarlilik katsayilarindan dereceli olgeklerde ve agirlikh
puanlamanin yapildig1 durumlarda kullanilir. Puanlamanin (1) ve (0) yerine daha ¢ok segenek arasindan puan
verilebilen dlgeklerle elde edilen verilerdir (Akbag, 2019). Cronbach-Alfa Giivenirligi, yanitlarin iki kategorili (1
ya da 0) ve olmadig1 anket, tutum, ilgi, yabancilagsma, ozgiiven, stres, 0z yeterlilik vb. gibi derecelenmis
6lceklerin giivenirligini hesaplamada kullanilabilir (Sonmez ve Alacapinar, 2019). Cronbach-Alfa Katsayist 0,70
ve lizeri ise yeterli diizeyde oldugu kabul edilmektedir (Nunally, 1978; Bastiirk, 2014: s, 43). Menevse (2016)
tarafindan G6zden Gegirilmis Erken Say1 Testi“nin 48-84 aylik Tiirk ¢ocuklari i¢in Cronbach Alpha i¢ tutarlilik
katsayist 0.92 olarak bulunmustur. Olgceklerin Cronbach Alpha degerlerinin yiiksek ¢ikmasi, dlgeklerin ic
tutarliliginin yiiksek oldugunu gostermektedir. O halde Go6zden Gegirilmis Erken Sayi Testi“nin giivenirlik
diizeyinin yiiksek oldugu sdylenebilir.

2.6. Gegerlilik

Gegerlilik toplanan verilerin tarafsizliginin ve Olgiilen olayin sonuglarinin dogrulugunun o&lgiisiidiir.
Gegerlilik ayni zamanda Olgme aracinin amaca hizmet etme diizeyidir (Tutar ve Erdem, 2020). Kapsam
gecerliligi test ile Olgiilmek istenen 6zelligin hangi davranig, beceri ve kazanim ile temsil edildigi ve test
maddeleri tarafindan ne diizeyde olgiildiiglinii gostermektedir (Basokgu, 2021). Kapsam gecerliligi dlgme
aracinin 6l¢iilmek istenen davranislari ne derecede kapsadigidir (Turgut ve Baykul, 2019). Amag ne olursa olsun
bir testin kapsam gecerliliginin saglanabilmesi veya incelenebilmesi i¢in Oncelikle testin hangi davranislart
6l¢meye yonelik sorular icermesi gerektigi bilinmelidir (Akbasg, 2019). Kapsam gecerliligin belirlenmesinde iki
yol izlenebilir. Birincisi bir boyutunda kazanimlarin (konularin) yer aldig1 diger boyutunda zihinsel davranislarin
yer aldig1 belirtke tablosunu hazirlamaktir. Ikincisi ise uzman kisilerin goriisleri alinarak gegerliligine iliskin bir
kaniya varilir (Giiler, 2019). Arastirmaci tarafindan gelistirilen Hazirbulunusluk Testi ve Son Basar1 Testi i¢in
belirtke tablosu hazirlanmistir. Ayrica 3 siif 6gretmeni ve 1 doktora dgrencisinin goriisli alinmustir.

2.7. Verilerin Analizi

Bu arastirmanin verilerinin toplandigi On-test, son-test ve yetenek testi Olgme araglarinin puanlarn
ogrencilerin isimleri kodlanmis ve SPSS.21 programina girilmistir. Arastirmanin verilerinin normal dagilima
uygunlugunu belirlemek i¢in carpiklik ve basiklik katsayilart incelenmistir. Bu katsayilarm -1,00 ve +100
arasinda oldugundan verilerin normal dagilim gdsterdigine karar verilmigtir. Arastirmada parametrik analiz
teknikleri kullanilmigtir. Arastirmada dgrencilerinin Hazirbulunusluk ve Son Basari Testi puanlart ile Gézden
Gegirilmis Erken Say1 Testi puanlari arasindaki anlamli iliskinin olup olmadigia pearson korelasyon analizine
ile bakilmustir.

Korelasyon katsayis1 degiskenler arasindaki iliskinin derecesi hakkinda bilgi saglayan bir istatistiktir
(Korkmaz, 2020). iki ya da daha ¢ok sayidaki degisken arasindaki degisimin birlikte degisimin varhigim ve
derecesinin belirlendigi arastirma tiiriidiir (Karasar, 2020). Korelasyon (-1.00) ve (+1.00) arasinda degisen bir
sayisal degerdir ve elde edilen deger (+1.00) yaklastik¢a iki degisken arasinda pozitif yonlii yiiksek bir iligki
vardir. Bu deger (-1.00) yaklastik¢ca negatif yonlii yiiksek bir iligkinin oldugunu gosterir. Ayni deger (00.00)
yaklagstik¢a iki degisken arasinda iligkisizligi (iligkinin nétr) oldugunu belirtir (Kiilahoglu, 2020). Korelasyon
katsayis1 0.00-0.30 zayif, 0.30-0.70 orta ve 0.70-1.00 arasinda yiiksek diizeyde iligkili oldugunu gdstermektedir
(Koklii, Biiyiikoztiirk ve Cokluk, 2007; Biiyiikoztiirk ve digerleri, 2020: s, 192).

3. Bulgular
Bu bdliimde, arastirmanin bulgularina ve yorumlarina yer verilmistir.

Aragtirmanin birinci amaci1 “Coklu Temsillerle Ogretimin uygulandig1 deney grubunda yer alan &grencilerin
uygulama oncesi Hazirbulunusluk Testi ile Gozden Gegirilmis Erken Sayi Testi puanlart arasinda anlamli bir
iliski var midir?” seklindedir. Bu amaci gergeklestirmek igin deney grubu dgrencilerinin Gézden Gegirilmis
Erken Say1 Testi ortalamalar1 ile Hazirbulunusluk Testi ortalamalari arasinda pearson korelasyon analizi
yapilmig olup, sonuglar1 ve ortalamalari asagidaki tablolarda verilmistir.

Tablo 4. Birinci Alt Amaca Iligkin Bulgular

Pearson Korelasyon Katsayisi Hazirbulunusgluk Testi Yetenek Testi
. r ,526*
Hazirbulunusluk Testi 0 1 010
. r ,526*
Yetenek Testi 0 010 1
Not. p<0,05*

Tablo 4’te deney grubu 6grencilerinin hazirbulunusluk testi akademik basar1 puanlari ile Gézden Gegirilmis
Erken Say1 Testi yetenek puanlari arasinda anlamli bir iligkinin olup olmadigini tespiti etmek igin pearson
korelasyon analizi kullanilmistir. Deney grubu 6grencilerinin hazirbulunusluk testi akademik basar1 puanlari ile
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matematik yetenegi testi puanlari arasinda 0.526 diizeyinde pozitif yonlii orta diizeyde anlamli bir iligki
bulunmaktadir (p<0,05).

Aragtirmanin ikinci amaci “Coklu Temsillerle Ogretimin uygulandig: deney grubunda yer alan 6grencilerin
uygulama sonras1 Son Basar1 Testi ile Gozden Gegirilmig Erken Say1 Testi puanlar1 arasinda anlamli bir iligki
var midir?” geklindedir. Bu amaci gerceklestirmek icin deney grubu 6grencilerinin Gézden Gegirilmis Erken
Say1 Testi ortalamalar1 ile Son Basar1 Testi ortalamalar1 arasinda pearson korelasyon analizi yapilmis olup,
sonuglar1 ve ortalamalar1 agagidaki tablolarda verilmistir.

Tablo 5. ikinci Alt Amaca iliskin Bulgular

Pearson Korelasyon Katsayisi Hazirbulunusluk Testi Yetenek Testi
i r AT+
Son Bagar1 Testi 0 1 000
. r JTAT**
Yetenek Testi 0 000 1
Not. p<0,05*

Tablo 5°te deney grubu o&grencilerinin son basari testi puanlari ile Gézden Gegirilmis Erken Sayi Testi
puanlari arasinda anlamli bir iligkinin olup olmadigini tespiti etmek igin pearson korelasyon analizi
kullanilmistir. Deney grubu 6grencilerinin son-test akademik basart puanlart ile matematik yetenegi puanlar
arasinda 0.747 diizeyinde pozitif yonlii yiiksek diizeyde anlamli bir iligki bulunmaktadir (p<0,05). Arastirmanin
sonucunda ¢oklu temsillerle 6gretim yapildiktan sonra Ogrencilerin son basari testi puan ortalamalari ile
matematik yetenegi puan ortalamalari arasinda yiiksek diizeyde anlamli bir iligkinin oldugu goriilmektedir.

4. Sonuc ve Tartisma

Bu arastirma ilkokul ikinci sinifta 6grenim goren Ogrenciler ile yiiriitilmiistiir. Arastirmada ilkokul ikinci
smif matematik dersinde coklu temsillerle 6gretimin ile matematik yetenegi arasindaki anlamli diizeyde bir
iligkinin olup olmadig1 incelenmistir.

Bu arastirmanin sonucunda deney grubunda yer alan O6grencilerin uygulama Oncesi gergeklestirilen
hazirbulunusluk testi akademik basari puanlarinin ortalamalart ile Gozden Gegirilmis Erken Say1 Testi puan
ortalamalar1 arasinda istatistiksel olarak pozitif yonlii orta diizeyde anlamli bir iligkinin oldugu sonucuna
ulasilmigtir. Arastirmanin sonucunda deney grubunda yer alan 6grencilerin uygulama sonrasi gergeklestirilen son
basar1 testi akademik basari puanlarinin ortalamalari ile Gozden Gegirilmis Erken Say1 Testi puan ortalamalart
arasinda istatistiksel olarak pozitif yonlii yiiksek diizeyde anlamli bir iligkinin oldugu sonucuna ulagilmstir.
Arastirmanin sonucunda coklu temsillerle 6gretim yapildiktan sonra 6grencilerin akademik basarilari puan
ortalamalar ile matematik yetenegi puan ortalamalari arasinda daha yiiksek diizeyde anlamli bir iliskinin oldugu
bulunmustur. Milinkovic, Mihajlovic & Dejic (2019) 11 yasinda akademik basaris1 yiiksek olan &grencilerin
matematik problemlerini ¢ozerken kullandiklari temsil tiirlerini incelemistir. Arastirmada yetenekli 6grencilerin
muhakeme yapma siirecinde yaratici, simgesel ve sayisal temsilleri kullandiklarini ve bu temsil tiirlerini siklikla
birlestirdiklerini belirtmistir. Kusumaningsih et al. (2018) sekizinci simif &grencilerinin cebirsel diisiinme
becerilerini ¢oklu temsil stratejileriyle gelistirmeyi amaglamigtir. Arastirmanin sonucunda cebirsel diisiinme
yetenegi iizerinde gergekei yaklasimi kullanan ¢oklu temsil stratejileri arasinda bir etkilesimin oldugunu
bulmustur. Coklu temsil stratejilerine sahip Ogrencilerin cebirsel diisiinme becerilerinde mevcut bilimsel
Ogrenime sahip olan ogrencilerden daha basarili olduklarini bulmustur. Hwang et al. (2007) altinci simf
ogrencilerinin multimedya beyaz tahta sistemi ile desteklendiginde 6grencilerin ¢oklu temsil becerilerini ve
matematik problemlerini ¢dzmedeki yaraticihgmi  kesfetmeyi amaglamistir.  Ogrencilerin  ¢oklu temsil
becerilerinin bagarili matematiksel problem ¢dzmenin anahtari oldugunu belirtmistir. Yiiksek detaylandirma
becerisine sahip 6grencilerin matematiksel problem ¢6zmede daha ¢esitli fikirler ve ¢dziimler iiretmek i¢in akran
etkilesimlerinden ve Ogretmen rehberliginden daha iyi yararlanabildiklerini, diisiik detaylandirma becerisine
sahip 6grencilerin temsil becerilerinde biiyiik zorluklar yasadiklarini ifade etmistir. Arastirmalarin sonucundan
ogrenciler hangi yas grubunda olursa olsun matematik yetenegine sahip olan bireylerin matematik derslerinde
akranlarindan daha iyi performans sergiledikleri ve farkli temsiller kullanma becerilerinin daha yiiksek oldugu
sonucu ¢ikarilabilir.

Orgiin egitimin farkli kademelerinde matematik alaninda yapilan arastirmalar incelendiginde grencilerin
matematik yetenegi ile matematigi iliskilendirme, s6zel muhakeme ve matematigi hesaplama becerileri arasinda
olumlu yonde bir etkinin oldugunu ortaya koymaktadir. Ndiung & Nendi (2018) besinci simif 6grencilerinin
matematigi iligkilendirme becerilerinin matematik 6grenme bagarilarina etkisini incelemistir. Arastirmanin
sonucunda Ogrencilerin matematigi iliskilendirme becerileri ile matematik 6grenme basarilar1 arasinda anlaml
bir etkinin oldugu sonucuna ulagmistir. Koyuncu ve Yabas (2017) okul 6ncesi donem c¢ocuklarin sozel
muhakeme yetenekleri ile matematigi (sayma, iglem, Oriintii ve para) hesaplama becerileri arasindaki iliski
durumunu incelemistir. Arastirmada dgrencilerin s6zel muhakeme yetenegi ile matematigi hesaplama becerileri
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arasinda yiiksek diizeyde iliskinin oldugu sonucuna ulasmustir. Ogrencilerin sozel metinlerden ¢ikarimda
bulunabilme becerileri ile sayma sayilarini bilme ve sayilarla islem yapabilme becerilerinin iliskili oldugunu
sonucuna ulagsmistir. Gagatsis & Shiakalli (2004) iiniversite 6grencilerinin matematik performanslari ile temsiller
arasinda gecis yapma becerileri arasindaki iliskiyi incelemistir. Ogrencilerin problem ¢ézme becerilerini bircok
faktoriin etkiledigini belirtmistir. Ancak temsiller arasinda gecis yapma becerileri 6grencilerin problem ¢ézme
becerilerini 0.47 diizeyinde etkiledigini belirlemistir.

Tirk egitim sisteminde matematikte yetenekli Ogrencilerin erken yaslardan itibaren tanilanmasi ve
yetenekleri dogrultusunda egitilmesi iilkenin egitim alanindaki temel problemleri arasinda yer almaktadir. Bu
dogrultuda yapilan aragtirmalar incelendiginde yiiksek matematik yetenegine sahip olan 6grencilerin matematik
derslerinde daha basarili olduklarini ortaya koymaktadir. Dahiana et al. (2023) dokuzuncu simif &grencilerinin
matematik problemlerini ¢ozme etkinliklerinde temsili donilisiim becerilerini incelemistir. Arastirmanin
sonucunda yiiksek ve orta yetenek grubundaki 6grencilerin cebirsel islemlerde ve cebirden geometriye doniisiim
becerilerinin yeterli diizeyde oldugu sonucuna ulagmistir. Buna karsilik, diisiik yetenek grubundaki 6grencilerin
problem ¢6zme etkinliklerinde temsil becerilerinin eksik oldugu sonucuna varmistir. Ayrica dgrencilerin temsil
becerilerinin ilgili temsilin tiiriine ve karmagikligina bagli olarak énemli dlciide degistigini belirtmektedir. Odiri
& Onoshakpokaiye (2023) erken g¢ocukluk matematiginin nasil gelistirilebilecegine dair bazi stratejileri
incelemistir. Arastirmada tiim cocuklarin ihtiyaclarmi karsilayan kapsamli bir matematik miifredatinin ve
ogretimin desteklenmesi gerektigini dile getirmistir. Kiiciik ¢ocuklarin okulda, cesitli mesleklerde ve giinliik
yasamda basarilt olmalart i¢in gerekli olan matematiksel kavramlar1 ve becerileri gelistirmeye erken yaslardan
itibaren ihtiya¢ duyduklarini belirtmistir. Pitta-Pantazi & Leikin (2018) matematiksel olarak yetenekli 6grenciler
ile yetenekli olmayan &grencilerin problem ¢dzmede kullandiklar stratejileri karsilagtirmistir. Aragtirmada daha
yiiksek yeteneklere sahip 6grencilerin karmagik matematiksel problemleri daha basarili bir sekilde ¢ozdiiklerini
ve matematiksel problemleri ¢ozme sezgilerinin basariya yol agtigin1 géstermektedir. Utoyo & Ismaniar (2017)
kiigiik gocuklarin matematik becerilerini problem ¢dzme yaklasimi ile gelistirmeyi amaglamigtir. Anaokulu
¢ocuklarinin matematik 6grenme etkinliklerinde problem ¢6zme yaklasiminin uygulanmasi ¢ocuklarin ortalama
matematik yetenegini 6nemli 6l¢iide artirdigini belirtmistir.

Bu arastirmada 6grencilerin matematik yeteneklerinin belirlenmesinde kullanilan Goézden Gegirilmis Erken
Say1 Testi’nin alt boyutlar1 ve maddeleri karsilastirma, siniflandirma, eslestirme, siralama, say1 sayma, yapisal
sayma, sonucu sayma, genel say1 bilgisi ve tahmin etme becerilerinden olugmaktadir. Guhl (2019) erken yaslarda
matematik ve aritmetik becerilerini 6grenmenin daha sonraki akademik basarilar1 tizerindeki etkilerini literatiirde
incelemistir. Erken yaslarda kazanilan sayma, karsilagtirma, smiflandirma, geometri ve diisiinme becerileri
gelecekteki matematik becerilerindeki yeterlilik diizeyleri ve ¢ocuklarin okul basarisi i¢in temel olusturdugunu
belirtmistir. Ogrencilerin ileri diizey beceriler 6grenmeden 6nce temel becerileri dgrenmeleri gerektigini ifade
etmistir. Sutama, Novitasari & Sabar Narimo (2020) ilkokulda 21. yiizyil becerilerine dayali matematik dgretim
materyalleri gelistirmeyi ve Ogrencilerinin sayisal okuryazarlik becerilerini betimlemeyi amaglamustir.
Aragtirmada ilkokul 6grencilerinin sayisal okuryazarlik yetenek profillerini problem ¢ézme, bilgiyi analiz etme
ve sonuglarint yorumlama olarak incelemistir. Arastirmanin sonucunda problemleri formiile etme, strateji
gelistirme, mantikli diisiinme ve verilen bilgileri muhakeme ederek analiz etme, kaynaklart inceleme ve ¢esitli
yontemler kullanarak gelistirme, sonucu analiz etmek ve yorumlamak, etkilesimde bulunmak olarak
betimlemistir. O halde ilkokul 6grencileri ig¢in matematik 0grenmeye gergek hayattan bilgi toplamak ile
baglamali, bu bilgileri analiz etme, siniflandirma, yorumlama ve temsiller kullanma seklinde devam etmelidir.

Caligma bellegi (kisa siireli bellek) bilgiyi zihnimizde kisa siireli tutma yetenegi olarak tanimlanabilir.
Bireylerin goérme, isitme, tatma, koklama ve dokunma duyular1 ile dis diinyadan aldig1 uyaricilar duyusal kayit
yoluyla kisa siireli bellege gelmektedir. Kisa siireli bellekte bilgiler tekrar etme, gruplandirma ve anlamlandirma
yapilarak uzun siireli bellege aktarilmaktadir. Kisa siireli bellek problem ¢6zme, mantiksal diisiinme gibi bilginin
kisa siireli isleme tabii tutuldugu bellek tiiriidiir. Bu yiizden olmali ki aragtirmalar 6grencilerin ¢aligma bellegi ile
matematik performanslarinin iligkili oldugunu ortaya koymaktadir. Zhang, Tolmie & Gordon (2023) caligma
bellegi ile aritmetik beceriler arasindaki baglantilarin iliski diizeyinin meta-analizini incelemistir. Calisma
bellegi ile aritmetik beceriler arasinda orta diizeyde anlamli bir iligkinin oldugunu bulmustur. Arastirmada
toplama, ¢ikarma, garpma ve bdlme islemleri ile galisma belleginin belirgin bir sekilde iliskili oldugu
belirtilmistir. van Bueren et al. (2022) isleyen bellek ile matematik yetenegi arasindaki iligki olup olmadigini
aragtirmistir. Aragtirmanin sonucunda isleyen bellek gorevlerindeki yiiksek performans ile yiiksek matematik
yeteneginin iligkili oldugu sonucuna ulagilmistir. Cakir ve Ergiil (2022) erken yaslarda diisiik matematik bagarisi
gosteren c¢ocuklarin calisma bellegi performanslarini akranlari ile karsilagtirmali olarak incelemistir.
Arastirmanin sonucunda 6grencilerin matematik basarilari ¢alisma bellegi performanslarinin 6nemli diizeyde
farklilastigt sonucuna ulasmustir. Arastirmada matematik basarisi diisiik olan Ogrencilerin calisma bellegi
performanslari orta ve yiiksek diizeyde basar1 gosteren akranlarina gore diisiik oldugu belirlenmistir. Berkowitz,
Edelsbrunner & Stern (2022) bilim, teknoloji, mithendislik ve matematik programlarini kazanan 6grencilerin
calisma bellegi ile matematik performansinin iligki durumunu incelemistir. Matematigin yogun oldugu derslerde
calisma belleginin aracilik ettigini ve Ogrencilerin matematik performansini artirdigi sonucuna varmustir.
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Tiirkoglu ve digerleri (2019) literatiirde ¢alisma belleginin dil, okuma, yazma ve matematik gibi temel akademik
becerilerin yordayicisi oldugunu vurgulamistir. Friso-van den Bos et al. (2013) ¢alisma belleginin bilesenleri ile
matematiksel becerilerin gelisiminde merkezi rol oynadig1 diisiiniilen faktorlerin meta-analizini incelemistir.
Arastirmanin sonucunda tiim ¢alisan bellek bilesenlerinin matematiksel performans iliskili oldugunu sonucuna
varmistir. Matematik 6gretiminde c¢oklu temsillerin kullanilmasi 6grencileri farkli temsiller ile siirekli olarak
diisinme siireci igerisine girmektedir. Burada 6nemli olan sey bireylerin gizil giigleri veya yatkin olduklar
becerilerin duyu organlarmin algilama diizeyleri ile iliskili oldugu disiiniilmektedir. Bu yiizden bireylerin
dogumundan itibaren kisa zaman araliklarinda duyu algilarmin ne kadar iyi ¢alistig1 ya da algiladig ile ilgili
testlerin yapilmasi toplumda bireylerin potansiyellerini yiikkseltmelerine sebep olabilir.

4.1. Oneriler

Bu arastirma ilkokul ikinci sinifta 6grenim goren 6grenciler ile yiriitiilmiistiir. Arastirmada ilkokul ikinci
sinif matematik dersinde ¢oklu temsillerle 6gretimin ile matematik yetenegi arasindaki anlamli diizeyde bir
iligkinin olup olmadig1 incelenmistir. Arastirmanin sonuglart ve 6zellikleri agagida maddeler halinde verilmistir:

% Bu aragtirmada deney grubu 6grencilerine uygulanan G6zden Gegirilmis Erken Say1 Testi ile
hazirbulunugluk testi bagart puanlar1 arasinda pozitif yonlii orta diizeyde anlamli bir iligkinin oldugu
sonucuna ulagilmistir.

« Bu aragtirmada deney grubu 6grencilerine uygulanan Goézden Gegirilmis Erken Say1 Testi ile
son basar1 testi basar1 puanlar1 arasinda pozitif yonlii yiiksek diizeyde anlamli bir iliskinin oldugu
sonucuna ulagilmistir.

«  Bu arastirmanin ¢alisma grubunu 23 ikinci sinif 6grencisi olusturmustur.

« Bu arastirmanin Ogretiminde bos sayisi dogrusu, paralar, yiizliik sayma tablosu, hesap
makinesi, blok kiipler ve hikaye temsilleri kullanilmistir.

% Buaragtirmada yar1 deneysel bir yontem kullanilmustr.

Bu aragtirmanin sonuglari dikkate alindiginda; bu alanda yapilacak ¢alismalarin daha biiyiik denek gruplar
ile yapilmasi, 6grenme konularinin kapsaminin genisletilmesi, farkli arastirma yontemleri kullanilarak yapilmasi
ve temsillerin her biri ile ayri ayri caligmalarin yapilarak matematik yetenegi arasinda iliski diizeyinin
incelenmesi onerilmektedir.

Kaynaklar/References

Akbas, U. (2019). Ol¢me ara¢ ve sonuclarinda bulunmasi gereken nitelikler “Egitimde dl¢me ve
degerlendirme”. Bayram Cetin (Ed.). Ankara: An1 Yayincilik.

Altiparmak, K. (2021). Erken ¢ocukluk doneminde kavramsal ve etkinlik temelli matematik ogretimi. Ankara:
Egiten Kitap Yayincilik.

Atilgan, H. (2019). Madde ve test istatistikleri. Hakan Atilgan (Ed.). Egitimde 6l¢me ve degerlendirme (12.
Baski). Ankara: An1 Yaymncilik.

Basol, G. (2019). Egitimde ol¢gme ve degerlendirme (6. Baski). Ankara: Pegem A Akademi.

Basokcu, T. O. (2021). Ol¢me siire¢ ve sonuglarimin nitelikleri: Ol¢me hatasi, giivenirlik, gegerlilik ve
kullamghik “Egitimde olgme ve degerlendirme”. Nuri Dogan (Ed.) (3. Baski). Ankara: Pegem A Akademi.

Bastiirk, S. (2014). Ol¢me araclarimin tasimas: gereken nitelikler “Egitimde dl¢me ve degerlendirme”. Ankara:
Nobel Akademik Yayncilik.

Baykul, Y. (2022). llkokulda matematik ogretimi (Yeni programa uygun gelistirilmis). (17. Baski). Ankara:
Pegem A Akademi Yayinlari.

Berkowitz, M., Edelsbrunner, P. & Stern, E. (2022). the relation between working memory and mathematics
performance among students in math-intensive STEM programs. Intelligence, 92, 1-12.
https://doi.org/10.1016/j.intell.2022.101649.

Biiyiikoztiirk, S., Kilig Cakmak, E., Akgiin, O. E., Karadeniz, S. ve Demirel, F. (2020). Egitimde bilimsel
arastirma yontemleri (Gelistirilmis 29. Baski). Ankara: Pegem Akademi A Yayincilik.

Cakir, R. ve Ergil, C. (2022). Diisiik erken matematik basarisi gosteren cocuklarin g¢alisma bellegi
performanslarinin incelenmesi. Egitim ve Bilim, 47(209), 133-153.

Cavusoglu, M. ve Semerci, N. (2015). anne babalarin BILSEM’e devam eden 6zel yetenekli ¢ocuklaria iliskin
goriisleri (Bartin ili &megi). Bartin Universitesi Egitim Fakiiltesi Dergisi, Ozel Sayisi, 325 — 335. XIV.
Uluslararast Katilimli Simif Ogretmenligi Egitimi Sempozyumu (21-23 May1s 2015).

Cetin, H. (2016). Sorgulayici dgrenme yaklasimiyla ¢oklu temsil destekli tam sayi ogretiminin 6. sinif
ogrencilerinin basarilarima, model tercihlerine ve temsiller arasi gegis becerilerine etkisi. (Doktora Tezi),
Konya: Necmettin Erbakan Universitesi.

Cicek, M. 1. (2020). Matematik ogretmenlerinin fonksiyon Ogretiminde ders imecesi ve ¢oklu temsillleri
kullanabilme diizeylerinin arastirilmasi. (Doktora Tezi), Erzurum: Atatiirk Universitesi.

72



Tlkokul 2. Sinif Matematik Dersinde Coklu Temsillerle Ogretim Ile Ogrencilerin Matematik Yetenegi Arasindaki Iliskinin Incelenmesi

Coskun, T. (2018). Ustiin zekali ¢ocuklarda zeka boliimiine (IQ) olas1 etkili faktdrlerin incelenmesi. nsan ve
Sosyal Bilimler Dergisi, 1(1), 1-9.

Dahiana, W. O., Herman, T., Nurlaelah, E. & Pereira, J. (2023). Student semiotic representation skills in solving
mathematics problems. Jurnal Didaktik Matematika, 10(1), 34-47. DOI: 10.24815/jdm.v10i1.30770.

Deal, L. J. & Wismer, M. G. (2010). NCTM Principles and standards for mathematically talented students.
Gifted Child Today, 33(3), 55-65. https://doi.org/10.1177/107621751003300313

Duman, B. (2015). Neden beyin temelli ogrenme (4. Baski). Ankara: Pegem A Akademi.

Farlow, S. J. (2018). Writing and story telling as an aid in learning math. (EURASIA) Journal of Mathematics,
Science and Technology Education, 14(2), 579-584.

Friso-van den Bos, 1., Van der Ven, S. H. G., Kroesbergen, E. H., & Van Luit, J. E. H. (2013). Working memory
and mathematics in primary school children: A meta-analysis. Educational Research Review, 10, 29-44. doi:
10.1016/j.edurev.2013.05.003.

Gagatsis, A. & Shiakalli, M. (2004). Ability to translate from one representation of the concept of function to
another and  mathematical problem solving. Educational Psychology, 24(5), 644-657.
https://doi.org/10.1080/0144341042000262953.

Goh, W. B., Kasun, L. L. C., Fitriani, Tan, J., & Shou, W. (2012). The i-Cube: Design considerations for block-
based digital manipulatives and their applications. Proceedings of the Designing Interactive Systems
Conference on - DIS '12. https://hdl.handle.net/10356/98717.

Guhl, P. (2019). The umpact of early math and numeracy skills on academic achievement in elementary school.
(Master's Theses & Capstone Projects Education). https://nwcommons.nwciowa.edu/education_masters.

Giiler, N. (2019). Egitimde 6l¢me ve degerlendirme (14. Baski). Ankara: Pegem A Akademi.

Giindiizalp, S. ve Boydak Ozan, M. (2018). Yetenek savaslarindan yetenek yénetimine. Journal of Anatolian
Education Research (JAER), 2, 11-46. https://www.janaeduc.com.

Giines, F. (2017). Tiirk¢e ogretimi yaklasimlar ve modeller (5. Baski). Ankara: Pegem A Akademi.

Hwang, W. Y., Chen, N. S., Dung, J. J. & Yang, Y. L. (2007). Multiple representation skills and creativity
effects on mathematical problem solving using a multimedia whiteboard system. Educational Technology &
Society, 10 (2), 191-212.

Haylock, D. ve Cockburn, A. D. (2014). Kii¢iik ¢ocuklar i¢in matematigi anlama (4. Basimdan Ceviri). (Ceviri
Editorii: Zuhal YILMAZ). Ankara: Nobel Akademik Yaymcilik.

Hocaoglu, N. ve Akkas Baysal, E. (2019). Nicel arastirma modelleri-desenleri “egitimde bilimsel arastirma
yontemleri”. Giirbliz Ocak (Ed). Ankara: Pegem A Akademi.

Karasar, N. (2012). Bilimsel arastirma yontemi: Kavramlar, ilkeler, teknikler. (21. Basim). Ankara: Nobel Yayin
Dagitim.

Karasar, N. (2020). Bilimsel arastirma yéntemi: Kavramlar, ilkeler, teknikler. (Ikinci Yazim 36. Basim).
Ankara: Nobel Yaym Dagitim.

Karatay, H. (2018). Okuma egitimi kuram ve uygulama (3. Baski). Ankara: Pegem A Akademi.

Kiran, B. (2020). Yetenek Testleri. Cengiz Sahin (Ed.). Bireyi tanima teknikleri (4. Baski). Ankara: Pegem A
Akademi.

Kirisci, N. ve Sak, U. (2021). Ozel yetenek tammi simiflamalart ve kuramlari. Macid Ayhan Melekoglu- Ugur
Sak (Ed.). Ogrenme giicliigii ve ozel yetenek (5. Bask1). Ankara: Pegem A Akademi.

Korkmaz, 1. (2020). Nicel arastirmalarda evren, drneklem, érnekleme teknikleri. Behget Oral- Ahmet Coban
(Ed.), Kuramdan uygulamaya egitimde bilimsel arastirma yontemleri. Ankara: Pegem A Akademi.

Koyuncu, B. ve Yabas, D. (2017). Okul 6ncesi dénem g¢ocuklarin sdzel muhakeme yetenekleri ile matematik
islem becerileri arasindaki iliski. Ahi Evran Universitesi Kirsehir Egitim Fakiiltesi Dergisi (KEFAD), 18(3),
722-739.

Koklii, N. Biiyiikoztiirk, N. ve Cokluk, O. (2007). Sosyal bilimler icin istatistik (2. Baski). Ankara: Pegem
Akademi Yayinlari,

Kusumaningsih, W., Darhim, D., Herman, T., & Turmudi, T. (2018). Improvement algebraic thinking ability
using multiple representation strategy on realistic mathematics education. Journal on Mathematics
Education, 9 (2), 281-290. https://doi.org/10.22342/jme.9.2.5404.281-290.

Kiilahoglu, §. (2020). Gelisim ve Ogrenme Psikolojisine Giris (Editér: Prof. Dr. Binnur YESILYAPRAK),
Egitim Psikolojisi Gelisim-Ogrenme-Ogretim (Gozden Gegirilmis 23. Baski1). Pegem A Akademi, Ankara.
Mainali, B. (2021). Representation in teaching and learning mathematics. International Journal of Education in

Mathematics, Science and Technology (IJEMST), 9(1), 1-21. https://doi.org/10.46328/ijemst.1111.

Menevse, E. B. (2016). 48-84 aylik ¢ocuklar icin gozden gegirilmis erken sayi testinin gecerlilik ve giivenirlik
calismasi. (Yiiksek Lisans Tezi), Konya: Necmettin Erbakan Universitesi.

Mercan, S. (2020). 9. Sinif ogrencilerinin ¢oklu temsil transfer becerilerinin incelenmesi: Denklem ve
esitsizlikler. (Yiiksek Lisans Tezi). Karaman: Karamanoglu Mehmetbey Universitesi.

Meyer, K. (2021). Talents, abilities and educational justice, Educational Philosophy and Theory, 53 (8), 799-
809, DOI: 10.1080/00131857.2020.1742696.

73


https://doi.org/10.1177/107621751003300313
https://doi.org/10.22342/jme.9.2.5404.281-290
https://doi.org/10.46328/ijemst.1111

I. Boz, S. Yetim Karaca

Milinkovic, J., Mihajlovic, A. & Dejic, M. (2019). Effective choices of representations in problem solving.
Eleventh congress of the european society for research in mathematics education, Utrecht University,
Utrecht, Netherlands. hal-02435289.

Milli Egitim Bakanligi (MEB, 2011). Cocuk gelisimi ve egitimi bilissel gelisim. Ankara: Milli Egitim Bakanlig.

Milli Egitim Bakanlig1 (MEB, 2021). Ozel yetenek ve BILSEM 'ler. Ankara: Ozel Egitim ve Rehberlik Hizmetleri
Genel Midiirliigi.

Ndiung, S. & Nendi, F. (2018). Mathematics connection ability and students mathematics learning achievement
at elementary school. SHS Web of Conferences 42, 00009(2018), 1-
5.https://doi.org/10.1051/shsconf/20184200009GC-TALE 2017

Nunnally, J. C. (1978). Psychometric theory. (2. Baski). New York: McGraw-Hill.

Odiri, Onoshakpokaiye, E.. (2023). Early childhood mathematics: an insight into strategies for developing young
children mathematical skills. Mathematics Education Journal, 7(1), 16-30. DOI: 10.22219/mej.v7i1.24534.
Olkun, S. ve Toluk Ucar, Z. (2023). [lkogretimde etkinlik temelli matematik o6gretimi (11. Baski). Ankara:

Vizetek Yayincilik.

Pape, S. J. & Tchoshanov, M. A. (2001). The role of representation(s) in developing mathematical
understanding. Theory Into Practice, 40 (2), 118-127, DOI: 10.1207/s15430421tip4002_6.
https://doi.org/10.1207/s15430421tip4002_6.

Pesen, C. (2019). llkokullarda matematik ogretimi (1.-4. Siif) (7. Baski). Ankara: Pegem A Akademi.

Pitta-Pantazi, D. & Leikin, R. (2018). Mathematical potential, creativity and talent (Editor: S. Lerman),
Encyclopedia of Mathematics Education. Developing Research in Mathematics Education: Twenty Years of
Communication, Cooperation and Collaboration in EuropePublisher: Routledge.
https://www.researchgate.net/publication/326380547.

Rumalean, M. S., Juniati, D. & Budiarto, M. T. (2018). Analysis of mathematical ability of mathematics students
as candidate of teachers in solving mathematical problem. 5th ICRIEMS Proceedings Published by Faculty
Of Mathematics And Natural Sciences Yogyakarta State University, ISBN 978-602-74529-3-0.

Sarpkaya Aktas, G. (2020). Etkili matematik ogretimi ile olusturulan beceriler “Uygulama oOrnekleriyle
matematik 6gretiminde yeni yaklagimlar”. Melihan Unlii (Ed.). Ankara: Pegem A Akademi.

Silver, E. A. & Thompson, A. G. (1984). Research perspectives on problem solving in elementary school
mathematics. The Elementary School Journal, 84 (5), 529-545.https://doi.org/10.1086/461382.

Sokolowski, A. (2018). The effects of using representations in elementary mathematics: Meta-Analysis of
research. (IAFOR) Journal of Education, 6(3), 129-152.

Sénmez, V. ve Alacapmar, F. G. (2019). Orneklendirilmis bilimsel arastirma yontemleri (Gézden Gegirilmis 7.
Bask1). Ankara: An1 Yayincilik.

Sternberg, R. J. (2021). Adaptive mtelligence: Intelligence 1s not a personal trait but rather a person X task X
situation mteraction. Journal of Intelligence, 9 (58). https:// doi.org/10.3390/jintelligence9040058.

Sutama, Novitasari, M. & Sabar Narimo, D. (2020). Numerical literacy ability in learning mathematics based on
21st century skills in primary school. llkogretim Online - Elementary Education Online, 19 (4), 194-
201.http://ilkogretim-online.org.

Sengiil, K. (2018). Okuma egitiminde élgme ve degerlendirme “Okuma egitimi”. Semra Alyilmaz - Berna Uriin
Karahan (Ed.). An1 Yayincilik, Ankara.

TDK (2023). Tiirk Dil Kurumu. https://sozluk.gov.tr/13.10.2023 tarihinde alinmustir.

Teppo, A. & Van den Heuvel-Panhuizen, M. (2014). Visual representations as objects of analysis: The number
line as an example (ZDM), 46 (1), 45-58. DOI: 10.1007/s11858-013-0518-2.

Turgut, M. F. ve Baykul, Y. (2019). Egitimde 6l¢me ve degerlendirme (8. Baski). Ankara: Pegem A Akademi.

Tutar, H. ve Erdem, A. T. (2020). Ornekleriyle bilimsel arastirma yontemleri ve SPSS uygulamalari. AnKara:
Seckin Yayincilik.

Tiirkoglu, S., Cetin, F. H., Tanir, Y. & Karatoprak, S. (2020). Calisma bellegi ve norogelisimsel hastaliklar. Turk
J Child Adolesc Ment Health, 26 (2), 52-62.

Utoyo, S. & Ismaniar (2017). Improving beginning mathematical skills through problem solving approach.
Advances in Social Science, Education and Humanities Research (ASSEHR), 169, 249-254. International
Conference of Early Childhood Education (ICECE 2017).

Uyar, S. (2021). Madde puanlart iizerinde istatistiksel iglemler “egitimde olgme ve degerlendirme”. Nuri Dogan
(Ed.) (3. Baski). Ankara: Pegem A Akademi.

Wai, J. & Benjamin J. Lovett, B. J. (2021). Improving gifted talent development can help solve multiple
consequential real-world Problems. Journal of Intelligence 9 (2),
https://doi.org/10.3390/jintelligence9020031.

van Bueren, N.E.R. van der, Ven, S.H.G., Roelofs, K., Cohen, Kadosh, R., Kroesbergen, E.H. (2022). Predicting
math ability using working memory, number sense, and neurophysiology in children and adults. Brain Sci.,
12, 550. https://doi.org/10.3390/brainsci12050550.

Van De Walle, J.A., Karp, K. S. ve Bay-Williams, J. M. (2016). Ilkokul ve ortaokul matematigi. Soner Durmus).
(Cev. Ed.) (7. Basim). Ankara: Nobel Akademik Yaymcilik.

74


https://doi.org/10.3390/jintelligence9020031
https://doi.org/10.3390/brainsci12050550

Tlkokul 2. Sinif Matematik Dersinde Coklu Temsillerle Ogretim Ile Ogrencilerin Matematik Yetenegi Arasindaki Iliskinin Incelenmesi

Van Luit, J. E. H. ve Van De Rijt, B. A. M. (2009). De utrechtse getalbegrip toets-revised; Het belang van
vroegtijdige signalering. Tijdschrift Voor Orthopedagogiek, 48, 255-270.

Van Meter, P. V., List, A., Lombardi, D., & Kendeou, P. (Eds.). (2020). Handbook of learning from multiple
representations and perspectives. Routledge. https://doi.org/10.4324/9780429443961.

Zhang, Y. Tolmie, A. & Gordon, R. (2023). The relationship between working memory and arithmetic in
primary school children: A Meta-Analysis. Brain Sci. 13, 22.https://doi.org/10.3390/brainsci13010022.

75


https://doi.org/10.4324/9780429443961

