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ABSTRACT

This study examined the effects of mathematical modeling activities on fourth-grade students' number sense and
attitudes toward mathematics. The study, which was designed with a quasi-experimental pretest-posttest control
group design from quantitative research methods, was conducted with fourth-grade students studying in a public
primary school in the city center of Van. The Number Sense Test (NST), developed by Cekirdekci (2015), and the
short form of the Attitude Towards Mathematics Scale (ATMS), adapted by Haciomeroglu (2017), were used as
pretests and posttests of the study. Before the application, pretests were applied to both groups, and the
experimental process started. The experimental group taught mathematics lessons with mathematical modeling
activities designed according to the 4th-grade level of primary school, based on the learning outcomes. In
contrast, in the control group, the lesson was continued with the activities in the curriculum and textbook. In the
study, posttests were administered after 10 weeks of activities. Mann-Whitney U and t-tests were used to analyze
the data. According to the findings obtained from the research, there was a significant difference in the
experimental group's NST pretest and posttest scores. In the control group, no significant difference was found
for NST. A significant difference was found between the experimental group's ATMS pretest and posttest scores,
but no significant difference was found in the control group. When the NST scores between the groups were
examined, a significant difference was found between the experimental and control groups, which favored the
experimental group. According to the ATMS scores, a significant difference was found between the experimental
and control groups. This difference was in favor of the experimental group. From the data obtained, it was
concluded that mathematical modeling activities positively affected students' number sense and attitudes toward
mathematics.
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Introduction

Mathematics is vital in education due to its significant role across numerous disciplines.
Although mathematics curricula around the world recommend that teachers incorporate real-
life contexts during learning activities, international assessments such as PISA and TIMSS
indicate that a large percentage of students fail to reach the minimum standard of mathematical
literacy necessary to apply these concepts in complex situations (Almuna, 2020; Mufioz-Rubke
etal,, 2022). Problem-solving is one of the most crucial elements supporting real-world contexts
in mathematics teaching and learning processes. Among the types of problems that students
most frequently encounter in mathematics classes are word problems (Verschaffel et al., 2020).
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A key argument for including word problems in school curricula is their potential to foster
students' ability to determine when and how to use their mathematical knowledge when
approaching and solving problems in practical situations (De Corte et al., 2000). However, it is
well known that word problems are extensively used in mathematics education. Nevertheless,
it can be argued that their contribution to helping students relate mathematical topics or
concepts to real life by providing real-world contexts is often insufficient. On the contrary, the
National Council of Teachers of Mathematics (NCTM) (2000) emphasizes that school
mathematics at all levels should offer learning opportunities that center on problem situations
emerging from contexts outside of mathematics—that is, from real life.

When relating mathematics to real life through problem-solving, one of the first areas that
comes to mind is mathematical modeling (Gainsburg, 2008). In such applications, mathematics
is connected to real-life situations, combining theoretical arguments and practical
implementations aimed at improving mathematics teaching and learning (Lesh & Doerr, 2003;
Kaiser & Sriraman,2006). To better explain the concept of mathematical modeling, it may be
helpful to provide an example from everyday life. For instance, consider the situation where
someone wants a desk built for a study room according to their needs. This represents a real-
life problem. To solve it, the individual must identify and communicate their needs to a carpenter.
This involves measuring the size of the room, determining the desired dimensions of the desk,
and specifying any additional features. After conveying all these requirements to the carpenter,
a design is proposed based on those needs. By adding precise measurements to this design,
the mental image of the desk is transformed into a concrete model. The carpenter's calculation
of the necessary materials based on measurements, estimating the material cost, and
considering the labor and time required to build the desk constitutes a mathematical model.
Thus, the entire process—from identifying the need for a desk to its construction—can be
described as a mathematical modeling process (Glindogdu Alayli, 2023).

As this example illustrates, mathematical modeling can generally be defined as expressing a
real-life problem in mathematical terms, solving it through mathematical processes, and
adapting the solution to the real-world context (Borromeo-Ferri, 2006; Blum & Leiss, 2007).
According to Blum and Leiss (2007), modeling involves understanding and analyzing a real-
world situation within the mathematical realm, making assumptions, and interpreting the results
in the real world. In the mathematical modeling approach, real-world problems often take the
form of interdisciplinary problems. Furthermore, many researchers emphasize that
mathematical modeling practices are crucial in developing students' analytical thinking skills,
problem-solving abilities, and competencies needed in a technology-driven information age
(e.g., Niss et al.,2007; Lesh & Zawojewski, 2007). The process also encompasses essential skills
such as interpreting complex systems, quantifying data, coordinating and organizing
information, and constructing, explaining, validating, and predicting outcomes (English &
Watters, 2004).

These processes typically involve the following stages: understanding the problem situation,
constructing a mathematical model that defines the structure of the problem and the
relationships between its elements, revising the model, applying it, interpreting the results of the
original problem and the model, and finally evaluating and presenting the findings (Verschaffel
& DeCorte, 1997). In actively engaging in the mathematical modeling process, students may
perform actions such as interpreting complex problems, internalizing situations, reasoning
through establishing contextual connections between mathematics and real life, and
communicating their thinking to others (NGA Center & CCSSO, 2010, as cited in Tarim &
Canbazoglu, 2021). Therefore, incorporating mathematical modeling activities into
mathematics instruction from the early years of schooling is considered important, as it allows
students to encounter such tasks and participate in a process that leads to developing their
mathematical models (Carlson et al., 2016; English & Watson, 2018). Students who engage in
mathematical modeling activities during primary school can acquire key skills such as
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interpreting and understanding the mathematical structure of a problem, forming solution
assumptions, developing and solving mathematical models, and sharing their solutions with
peers (English, 2004).

According to Oberholzer (1992), modeling begins with a student engaging in a problem for which
there is no ready-made method or precise algorithm to apply. The student then integrates the
problem context with mathematical processes to construct a pathway toward a reasonable
solution. Therefore, mathematical modeling plays a significant role in developing students'
creative and flexible thinking skills, especially in their efforts to solve real-world problems in
unfamiliar situations (Doerr & English, 2003; Govender, 2020). Similar to mathematical
modeling, number sense is another mathematical competence closely associated with the
ability to think creatively and flexibly within mathematical processes.

Cognitive psychologists, neuroscientists, and mathematics educators have conceptualized the
notion of number sense in various ways (Dehaene, 2011). For instance, Dehaene (2001) defined
number sense as the ability to quickly interpret numbers, understand their magnitudes, and carry
out operations fluently. Berch (2005) described it as an advanced skill encompassing
understanding mathematical rules and their interrelationships and flexible and fluent use of
operations. Sengul and Gulbagci Dede (2014) defined number sense not only as the flexible use
of numbers and operations but also as involving estimation and rounding skills. Olkun and Toluk
Ugar (2020) described number sense as the ability to interpret numerical relationships such as
few-many, part-whole, quantity, and perimeter measurements. Although these definitions offer
different perspectives, the core features of number sense generally include the use of different
numerical representations, understanding relative and absolute magnitudes, selecting and
using reference points, decomposing and recomposing numbers, grasping the relational impact
of operations on numbers, and making flexible and accurate mental calculations (Reys & Yang,
1998).

According to NCTM (2000), individuals with strong number sense tend to decompose numbers,
identify reference points, solve problems using their knowledge of operations and the base-ten
system, make reasonable estimations, and evaluate and interpret numbers, problems, and
results. Number sense is a critical component of mathematics teaching and curriculum design.
Research indicates that number sense forms a fundamental basis for understanding more
advanced mathematical concepts needed in later life (Ghazali et al., 2020). Thus, number sense,
which enables students to connect mathematics with real life, plays a key role in primary
education (Cetin & Oztiirk, 2020; Purnomo et al., 2014; Yang et al.,, 2004).

Yang and Wu (2010) highlight number sense as a way of thinking encompassing flexibility,
creativity, efficiency, and logical reasoning. They illustrate its importance through the following
example: when students are asked to solve 24 x 65 + (6 x 13), they often follow the standard
written algorithm—computing 24 x 65 = 1560, 6 x 13 = 78, and then 1560 + 78 = 20. However,
using the more effective and efficient strategy of calculating 24+ 6 =4,65+ 13 =5,and 4 x 5=
20 reflects flexible thinking and number sense. Fixed rules do not bind students employing this
strategy, but shift flexibly among numbers. Those who rely solely on rules perform operations
in sequence, adhering to the conventional order of operations. In contrast, students with strong
number sense can mentally break down numbers and solve problems fluidly without needing
paper and pencil. Mental computation supports quick decision-making and estimation when
faced with problems, whereas dependence on written algorithms can hinder such development
(Olkun & Toluk Ugar, 2020).

Although number sense is essential for understanding and succeeding in mathematics, it often
remains underdeveloped in primary students, with a focus instead on rule-based problem-
solving. However, mathematics is not solely about representing numbers or teaching rules but
also about instilling an understanding of its relevance to real life. Number sense supports
mathematical success, making mathematics more meaningful and functional (Cekirdekci,
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2020). Alongside academic success, this understanding can also positively influence students'
affective experiences.

Affective factors are as important as cognitive ones in shaping students’ learning. Particularly
in mathematics, which is often perceived as abstract and complex, students may experience
cognitive challenges that subsequently trigger affective barriers (Serin, 2022). One such
effective factor is attitude. Attitudes refer to individuals' evaluations of people, objects, or ideas
(Petty &Krosnick, 2014) and are recognized as a core concept in modern social psychology.
Attitude involves mental and emotional dispositions that influence one’s ability to perform a task
(Perloff, 2016). For the past four decades, research has explored variables influencing students'
attitudes toward STEM (Science, Technology, Engineering, and Mathematics) fields (Wakhata
et al,2023). Accordingly, studies focusing on students' attitudes toward mathematics trace
back to the 1960s and often examine related constructs such as motivation, self-regulation, self-
esteem, and self-efficacy (Nicolaidou & Philippou, 2003). Gémez Chacon (2024) points out that
studies on attitudes involve various conceptual approaches, and three primary frameworks are
often used to describe attitudes toward mathematics: (a) a simple definition focusing on the
degree of positive or negative affect, (b) a two-dimensional approach encompassing emotions
and beliefs but not behavior, (c) a three-component definition involving emotional responses,
beliefs about mathematics, and related behaviors.

Neale (1969) defined attitude toward mathematics as "enjoyment of mathematics activities,
participation or avoidance of such activities, beliefs about one's competence in doing
mathematics, and beliefs regarding the usefulness of mathematics." The influence of attitudes
on human behavior makes them a significant variable affecting mathematics performance. In
Turkey, mathematics curricula across all education levels emphasize the acquisition of
mathematical knowledge and skills and the development of positive attitudes toward
mathematics (Tarim & Ding Artut, 2016). More recent studies have shifted from measuring
general attitudes toward understanding the underlying reasons behind them. Students across
different academic levels may develop positive or negative attitudes toward mathematics for
various reasons. According to Cantlrk Ginhan (2006), it is essential to provide appropriate
conditions and learning environments to eliminate adverse affective conditions such as poor
attitudes or low achievement (Kurt, 2019). Duru et al. (2005) noted that personality traits, gender,
grade level, school background, and family environment affect attitudes toward mathematics.
They also emphasized the importance of teacher-related factors, such as teaching methods,
materials used, and teachers' responses to student answers (Kiguk et al., 2013). These findings
suggest that various variables—from demographic characteristics to classroom practices—can
influence students' attitudes toward learning mathematics.

To foster positive attitudes toward mathematics, moving away from rote instruction and
creating meaningful and realistic learning environments is essential. In this context, positive
attitudes toward mathematics are seen to interact with conceptual learning through number
sense and with realistic learning environments through mathematical modeling (Cilingir et al.,
2015). Likewise, flexible and creative thinking, which underpins number sense, is also a key skill
required in modeling activities that aim to solve real-world problems, suggesting a close
relationship between these two constructs. A lack of number sense, considered critical for
mathematical thinking and reasoning, may lead to the perception that mathematics is complex
or even unmanageable (Cekirdekci, 2015). Therefore, mathematical modeling activities are
expected to influence number sense and attitudes toward mathematics by promoting
reasoning, strategic problem-solving, and engagement with real-life contexts.

In recent years, there has been a growing body of research on mathematical modeling (Doruk,
2010; Tekin, 2012; Hidiroglu et al., 2014; Aydin-Gug, 2015; Tekin-Dede, 2015; Bakirci, 2016;
Cinislioglu, 2017; Cavus Erdem & Gurbiiz, 2018; Demirci, 2018; inan, 2018; Kaya, 2018; Kurt,
2019; Delikanli, 2019; Kaygisiz,2021; Uz, 2022; Canbazoglu-Albayrak & Tarim, 2023; Akbar Akay,
2024). However, most of these studies have been conducted at the secondary school level or
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higher. The limited development of modeling in educational practice may be attributed to
various factors, including teachers, students, instructional materials, and physical limitations.
One significant barrier is the lack of professional development (Ural, 2018). Teachers'
unfamiliarity with modeling concepts, difficulty knowing where to start, and uncertainty about
how to guide students effectively hinder the successful integration of modeling in the
classroom. Student-related issues include insufficient readiness, lack of mathematical skills,
and limited social competencies required for group work. Additional barriers stem from large
class sizes, classroom management challenges, time constraints, overloaded curricula, and
textbooks that do not incorporate modeling activities (Obay et al., 2021; Glindogdu Alayl, 2023;
Eraslan & Sahin, 2023). The scarcity of grade-appropriate tasks and implementation challenges
also contributes to the limited number of empirical studies. Similar challenges also apply to the
development of number sense.

Both mathematical modeling and number sense move students away from rule-based
mathematics instruction and instead promote valuing students’ approaches to learning
processes. This shift is expected to improve academic achievement and foster positive
attitudes toward mathematics, thereby influencing the affective dimension of learning. Thus, the
present study is considered a rich and multifaceted investigation addressing students’ cognitive
and affective development through mathematical modeling and number sense. All these
assumptions suggest that the study has the potential to contribute meaningfully to the
literature.

This study investigates the effects of mathematical modeling activities implemented at the 4th-
grade primary level on students' number sense and attitudes toward mathematics. In line with
this primary objective, the following research questions were posed:

1. Do the pretest and posttest scores of the experimental group regarding number sense and
attitudes toward mathematics differ significantly?

2. Do the pretest and posttest scores of the control group regarding number sense and
attitudes toward mathematics differ significantly?

3. Do the posttest scores of the experimental and control groups regarding number sense and
attitudes toward mathematics differ significantly?

Method

Research design

In this study, which aimed to investigate the effects of mathematical modeling activities
implemented at the 4th-grade primary level on students' number sense and attitudes toward
mathematics, a quasi-experimental pre-test—post-test control group design—a quasi-
experimental research design—was employed. In experimental designs, the impact of a
particular intervention is examined under controlled conditions using a sample selected
randomly or non-randomly from the population (Rizgar et al., 2023). In the pre-test—post-test
control group design, participants in the study group are intended to be randomly assigned to
two or more intervention conditions. Initially, a pre-test is administered, followed by the
implementation of the planned intervention, and finally, a post-test is conducted (Christensen et
al, 2014).

In this study, two groups at the same grade level—one experimental and one control—were
randomly assigned. The Number Sense Test and the Mathematics Attitude Scale were first
administered to both groups. While the experimental group engaged in mathematical modeling
activities, the control group continued instruction based on the standard curriculum. Upon
completion of the intervention, the same instruments were administered as post-tests to both
groups. The experimental design implemented in the study is presented in Table 1.
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Table 1 Experimental design

Group Pre-test Intervention Post-test
Experimental - Number'sense test Mathemati‘cz'al‘ modeling - Number‘sense test
— Math attitude scale activities — Math attitude scale
Control - Number'sense test Activities aligngd with the - Number‘sense test
— Math attitude scale current curriculum — Math attitude scale
Study group

The study group of this research consists of 40 fourth-grade students enrolled at a public
primary school in the city center of Van during the 2022-2023 academic year. The school where
the implementation took place was selected through a convenience sampling method, with the
researcher choosing the school where they were currently working. Convenience sampling
enables the researcher to save time, money, and effort by accessing data more easily through
a readily available sample (BlyUkoztirk, 2020).

At the selected school, there were four fourth-grade classrooms. Among these, two classes
were chosen to form the experimental and control groups, with particular attention to ensuring
equivalence between the groups. The opinions of classroom teachers were taken into
consideration when identifying equivalent groups. Additionally, first-semester report card
grades for mathematics and results from in-school practice exams were examined to identify
the two classes with the most similar averages. One of these classes was randomly assigned
to the experimental group and the other to the control group. Each group consisted of 20
students.

Data collection instruments

In this study, data were collected using two instruments: The Number Sense Test and the
Mathematics Attitude Scale.

Number sense test (NST)

In order to determine the number sense skill levels of 4th-grade primary students, the Number
Sense Test (NST) developed by Cekirdekci (2015) was used in this study. The test consists of
11 items designed explicitly for the 4th-grade level. The items are structured to reflect three
main factors: knowing equivalent expressions of numbers, making judgments and inferences
about numerical quantities, calculating the effect of the operations using reference points,
knowing the meanings of numbers, and flexible thinking. The first component— knowing
equivalent expressions of numbers and making judgments and inferences about numerical
quantities —requires using equivalent forms of numbers to solve problems. For example: "428
students will be transported. Each bus accommodates 32 students. How many buses are
needed to transport all students?" The second component involves estimating using reference
points. It includes using nonstandard units or estimating measurements based on known
references, such as predicting an object’s length based on another's size. The third component
concerns knowing the magnitudes that numbers represent and engaging in flexible thinking—
for instance, comparing the fractions 2/5 and 1/2 without finding a common denominator
(Cekirdekci et al., 2016). In the reliability analysis conducted during the development of the test,
Cronbach’s Alpha coefficient was reported as .728 (Cekirdekci, 2015). In the context of this
study, the reliability was recalculated and found to be .769, indicating that the NST is a reliable
measurement instrument. The test was administered by the classroom teachers of the students
in the study groups. Before the pre-test and post-test administrations, the researcher met with
the teachers to explain the procedures. Students were given two class periods to complete the
test. The NST was distributed to 22 students in the experimental group and 21 in the control
group. However, the results of students receiving inclusive education were excluded from the
analysis. Consequently, the final analysis included 20 students in each group, totaling 40.
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Mathematics attitude scale (MAS)

To determine the mathematics attitude levels of 4th-grade primary school students, the
Mathematics Attitude Scale (MAS), adapted into Turkish by Haciomeroglu (2017), was
employed. The scale consists of 17 items and is structured as a 5-point Likert-type instrument.
During the adaptation process, Haciomeroglu (2017) reported a Cronbach's alpha reliability
coefficient of .84. In the current study, the internal consistency of the scale was re-evaluated,
and a similar Cronbach's alpha value of .84 was obtained. These findings suggest that the MAS
is a reliable data collection tool. Within the scope of the study, the MAS was administered by the
classroom teachers of the students in the sample. Before administering the pre-test and post-
test, the researcher conducted meetings with the teachers to guide them on how to implement
the scale. Students were given one class period to complete the test. The MAS was distributed
to 22 students in the experimental group and 21 in the control group. However, the results of
students receiving inclusive education were excluded from the data analysis. As a result, the
responses of 20 students from the experimental group and 20 students from the control group—
40 students in total—were included in the final analysis.

Experimental procedure and data collection

Before implementing the study at the designated school, official permissions were obtained
along with authorization to use the data collection instruments from the relevant individuals.
After securing the necessary approvals, the intervention was carried out during the second
semester of the 2022-2023 academic year. No identifying information was collected from the
participants throughout the research process. The implementation phase of the study was
conducted in three stages: administration of pre-tests, implementation of the experimental
process, and administration of post-tests. Both the pre-tests and post-tests were administered
by the classroom teachers. While the researcher conducted the lessons in the experimental
group involving mathematical modeling activities, the control group's lessons continued as
usual under the guidance of their classroom teacher. In the experimental group, mathematical
modeling activities were implemented for two class periods each week. In contrast, the control
group continued with instruction and problem-solving activities aligned with the existing
curriculum.

In the first week, students in the experimental group were divided into heterogeneous groups of
four, with attention paid to maintaining a balanced distribution in gender and mathematics
achievement levels. Each group was asked to choose a team name to foster a sense of
ownership and collaboration. The selected names were Shooting Stars, Lions, Hard Workers,
Stars, and Tigers. After forming the groups, the details of the modeling project were shared with
the experimental group during the first lesson. It was explained that the project would last for
ten weeks, be facilitated by the researcher, and that students would be expected to
collaboratively solve modeling problems, construct models, and present their group reports to
the class. Each lesson began with the distribution of activity sheets prepared by the researcher.
To introduce the activity, a 5—10-minute informal discussion was held to engage students in the
topic.

Students were given 30—45 minutes to solve and model the problem and prepare their reports,
followed by 15-20 minutes for presentations. During lessons, the researcher circulated among
the groups or facilitated whole-class discussions by posing questions such as: "What is this
problem about?’, "Could this situation happen in real life?", "How would you deal with this
problem in daily life?", "What is the connection between the problem and mathematics?", and
"What kind of models do you need to use?". These guiding questions encouraged deeper
thinking and engagement with the modeling tasks. In the final week of the study, both the
Number Sense Test (NST) and the Mathematics Attitude Scale (MAS) were administered to the
experimental and control groups as post-tests. The study concluded at the end of the 11th week,
involving 20 students in the experimental group and 20 in the control group.
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Mathematical modeling activities

The researchers developed the mathematical modeling activities used during the experimental
process based on a review of existing modeling tasks from various grade levels in the literature.
The activities were designed in alignment with the learning objectives of the 4th-grade
Mathematics Curriculum, ensuring their appropriateness for the targeted grade level. The

modeling activities implemented every week are presented in Table 2.

Table 2 Specifications of the modeling activities designed for the intervention

Week Modeling activities

Learning outcomes

1

What Should Be Done
with These Numbers?

M.4.1.1.1. Reads and writes 4, 5, and 6-digit natural numbers

M.4.1.2.1. Performs addition with natural numbers up to four digits

2 Whatis in the Kitchen? M.4.1.3.1. Performs subtraction with natural numbers up to four digits.
M.4.1.1.5. Compares and orders up to six-digit numbers using inequality
Which Is the Best symbols . . )
3 Phone? M.4.1.2.4. Solves problems that require addition with natural numbers.
) M.4.1.3.4. Solves problems that require addition and subtraction with natural
numbers.
From Concert to M.4.4.1.4. Solves real—life problems usmg information presented in bar graphs,
4 Donation tables, and other graph|ca| representations. S o
M.4.1.5.5. Recognizes the relationship between multiplication and division.
5 From Charity Sale to M.4.4.1.3. Uses different representations to present the data obtained.
Library M.4.1.4.6. Solves problems that require multiplication with natural numbers.
M.4.1.4.6. Solves problems that require multiplication with natural numbers.
6 A Trip to Van Museum  M.4.1.5.6. Solves problems that require at least one division operation with
natural numbers.
M.4.1.6.1. Recognizes simple, compound, and mixed fractions and represents
: them using models.
/ Class 1/A1s Reading M.4.1.6.3. Determines a specified simple fraction of a given quantity.
M.4.1.6.4. Compares up to three fractions with equal denominators.
M.4.3.1.3. Estimates a directly measurable length using the most appropriate
unit of measurement and verifies the estimate by measuring.
8 A New Library M.4.3.1.4. SolvesAprobIems involving up to three operations using length
measurement units.
M.4.3.2.1. Explains the relationship between the side lengths and the
perimeter of squares and rectangles.
9 What Color Are the M.4.3.3.2. Associates the area of squares and rectangles with addition and
Apples? multiplication operations.

Healthier and Fitter

M.4.3.5.2. Uses kilograms and grams together when measuring mass.

10 Davs M.4.4.1.4. Solves real-life problems using information presented in bar graphs,
Y tables, and other graphical representations (MEB, 2018).

When Table 2 is examined, it is seen that 10 mathematical modeling activities were designed to
be implemented, one per week. In line with the nature of mathematical modeling, these activities
were developed by considering real-life problems that students may encounter in their daily lives
or immediate surroundings. The activities were purposefully structured to allow for multiple
solution strategies so students would not be limited to a single problem-solving method. The
designed activities were submitted to two expert faculty members for evaluation. Based on their
feedback, necessary revisions were made to address missing or incorrect elements. The revised
activities were then presented to classroom teachers at the school, whose reviews confirmed
that the tasks were appropriate for the level of their students.

Additionally, the content was revised in collaboration with the teachers to ensure the accuracy
of numerical values, spelling, and punctuation. The solutions to each week's modeling activity
were reviewed weekly. At the end of each activity, general feedback was provided to the class if
student responses contained errors or omissions. Each week, students were encouraged to
construct mathematical models and generate solutions based on the activity.
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Data analysis

The data obtained in the study were analyzed using the SPSS software. First, a normality test
was conducted to determine whether the data met the assumptions for parametric tests. The
decision regarding normal distribution was based on the skewness and kurtosis values, which
are indicators of descriptive statistics. While a skewness and kurtosis coefficient of zero
indicates a perfectly normal distribution, these values often differ from zero in practice.
Therefore, acceptable ranges are defined for interpretation. This study concluded that the data
showed normal distribution if the skewness and kurtosis values were between -1.5 and +1.5
(Tabachnick & Fidell, 2013, as cited in Demir, 2022). A p-value greater than 0.05 (p > .05) in the
normality test was also taken as an indication of normal distribution. For data analysis that met
the assumptions of parametric statistics, the type of comparison determined the test used:
Paired Samples t-test was employed for within-group comparisons, and Independent Samples
t-test was used for between-group comparisons. For the datasets that did not meet the
assumption of normality, the Mann—Whitney U test was applied.

Findings

As a first step in the research, the normality distributions of the data were examined, and the
findings are presented in Table 3.

Table 3 Analysis results regarding normality distributions

Groups Skewness Kurtosis Shapiro-Wilk
NST Prectest A B - 2%
ST Post est e 2 L 14
MAS Pretest e o o 5
MAS Post-test (Ezé%?;grrental 1(1% S%? 83

Upon examining Table 3, it was found that the NST pre-test, NST post-test, and MAS pre-test
met the acceptable range for skewness and kurtosis (between -1.5 and +1.5), indicating a
normal distribution. However, the MAS post-test did not meet this condition and was determined
not to follow a normal distribution. The Shapiro—Wilk normality test was also conducted to
obtain more precise results. Based on the findings, it was concluded that the NST pre-test, NST
post-test, and MAS pre-test data met the condition of p > .05, indicating a normal distribution.
On the other hand, since the MAS post-test had a p-value below .05, it was determined not to be
normally distributed. In cases where even one group fails to meet the assumption of normality,
nonparametric tests are preferred (Deniz, 2020). Accordingly, for the NST pre and post-test and
the MAS pre-test, parametric tests (t-tests) were used. For the MAS post-test, which was found
to violate the assumption of normality, the Mann—Whitney U test was applied. Secondly, the
study examined whether there was a statistically significant difference between the
experimental and control groups regarding their NST and MAS pre-test total scores. The
findings are presented in Table 4.

Table 4 Comparison of NST and MAS Pre-test total scores by groups

- Mean
Group n X Sx difference t sd p
NST Experimental 20 12.95 312 1.40 1.33 38 19
(Pre-test) Control 20 11.55 3.53
MAS Experimental 20 60.45 11.97 2.90 84 38 41
(Pre-test) Control 20 55.57 9.82

According to the findings presented in Table 4, there was no statistically significant difference
between the pre-test scores of the experimental and control groups for both the Number Sense
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Test (NST) (t(38) = 1.33, p >.05) and the Mathematics Attitude Scale (MAS) (t(38) = .84, p > .05).
Based on this result, it can be stated that the students in the experimental and control groups
had similar levels of number sense and attitudes toward mathematics before the experimental
intervention. In the next phase of the study, it was examined whether there was a significant
difference between the pre-test and post-test scores of the experimental group for both the NST
and the MAS. The findings are presented in Table 5.

Table 5 Comparison of the experimental group’s NST and MAS pre-test and post-test total scores

_ Mean
Tests n X Sx difference t sd )
o NST Pretest 20 12.95 3.12 3.72 -5.53 19 .00
%' 2 Posttest 20 17.55 2.33
w5 MAS Pretest 20 60.45 11.97 14.52 -2.39 19 .03
Posttest 20 68.20 11.91

Upon examining Table 5, it was found that the pre-test and post-test mean scores of the
experimental group differed significantly for both the Number Sense Test (NST) (t(19) = —=5.53,
p < .05) and the Mathematics Attitude Scale (MAS) (t(19) = —2.39, p < .05). When the mean
scores are analyzed, it is evident that the difference favors the post-test for both the NST (M =
17.55) and the MAS (M = 68.20). Based on these findings, it can be concluded that the
mathematical modeling activities implemented in the experimental group positively affected
students’' number sense competencies and their attitudes toward mathematics. Regarding the
effect size of the difference in NST scores, a Cohen's d value of 1.53 was calculated. Since this
value exceeds 0.80, the effect of the mathematical modeling activities on number sense can be
considered significant (BUyukoztlrk, 2020). Similarly, the effect size for the difference in MAS
scores was found to be Cohen's d = 0.29, indicating a small effect, as it exceeds the 0.20
threshold (Buyukoztirk, 2020). In addition to the experimental group, the study also examined
whether there was a statistically significant difference between the pre-test and post-test scores
of the control group for both NST and MAS. The findings related to this comparison are
presented in Table 6.

Table 6 Comparison of the control group’s NST and MAS pre-test and post-test total scores

Mean

Tests n X Sx . t sd p
difference
5 a NST Pre-test 20 11.55 3.53 3.56 .63 19 .54
*E 3 Post-test 20 11.05 2.16
S 5 MAS Pre-test 20 57.55 9.82 7.66 1.75 19 10

Post-test 20 54.55 10.67

According to the findings presented in Table 6, there was no statistically significant difference
between the pre-test and post-test mean scores of the control group for either the Number
Sense Test (NST) (t(19) = 0.63, p > .05) or the Mathematics Attitude Scale (MAS) (t(19) = 1.75,
p > .05). Based on these results, it can be concluded that the teaching and learning activities
carried out within the scope of the existing curriculum did not have a positive effect on students'
number sense or their attitudes toward mathematics. In the final phase of the study, it was
examined whether there was a significant difference in the post-test total scores of the
experimental and control groups for both the NST and MAS. The Independent Samples t-test
results for NST post-test scores are presented in Table 7, while the Mann—Whitney U test results
for the MAS post-test scores—which did not follow a normal distribution—are provided in Table
8.

Table 7 Comparison of NST post-test total scores by groups

- Mean
Group n X Sx difference t sd p
NST Exp. 20 17.55 2.33 6.50 9.15 38 .00

(Post-test)  Control 20 11.05 217




1501 ODUSOBIAD

Upon examining Table 7, the post-test mean scores of the Number Sense Test (NST) for the
experimental and control groups were M = 17.55 and M = 11.05, respectively. According to the
results of the Independent Samples t-test, a statistically significant difference was found
between the two groups in favor of the experimental group (t(38) = 9.15, p < .05). The effect size
of the difference in NST scores was calculated as Cohen's d = 8.37. Since this value is well above
the threshold of 0.80, it indicates a considerable effect of the mathematical modeling activities
on number sense (BuyUkoztirk, 2020). Based on these findings, the mathematical modeling
activities implemented in the experimental group yielded more effective results in developing
students' number sense compared to the learning and teaching activities carried out in the
control group.

Table 8 Comparison of MAS post-test total scores by groups

Group n Mean rank Sum of ranks Z p
MAS Exp. 20 26.28 525.50 -3.13 .002
(Post-test) Control 20 14.73 294.50

Upon examining the findings in Table 8, the mean ranks of the Mathematics Attitude Scale
(MAS) post-test scores were 26.28 for the experimental group and 14.73 for the control group.
The results of the Mann—Whitney U test revealed a statistically significant difference between
the two groups in favor of the experimental group (z = =3.13, p < .05). Since the Mann—-Whitney
U test was used, the effect size was calculated using r, as suggested by Blyukoztirk (2020).
The r-effect size was found to be .24, which indicates a small effect. Based on these findings, it
can be stated that the mathematical modeling activities implemented in the experimental group
had a greater impact on students' attitudes toward mathematics than the learning and teaching
activities conducted in the control group.

Conclusions and recommendations

Following the implementation of the mathematical modeling activities in the experimental
group, a statistically significant difference was found between the pre-test and post-test scores
on the Number Sense Test (NST) in favor of the post-test. Additionally, in comparing groups, a
significant difference in post-test scores was observed in favor of the experimental group. These
findings indicate that the number of sensory skills of students in the experimental group was
significantly higher than that of students in the control group. Therefore, when used as an
instructional approach, mathematical modeling activities have a meaningful impact on
enhancing students' number sense skills.

Although few studies directly examine number sense and mathematical modeling together,
various studies focusing on real-life problem contexts support the results of this research (Alkas
Ulusoy, 2020; Akyar, 2023; Can, 2017; Irwin, 2001; Isik & Kar, 2011; Kart, 2024; Yang & Wu, 2010).
For example, Can (2017) investigated whether students' performance using number sense-
based strategies differed significantly between contextual and non-contextual problems. The
study concluded that students performed significantly better in context-based problem
situations, supporting that mathematical modeling activities positively influence number sense.
Similarly, Akyar (2023) examined the effects of number sense development activities on the
academic achievement and number sense skills of 4th-grade students. The results showed
significant differences between the experimental and control groups in all components of
number sense and mathematics achievement post-test scores. Isik and Kar (2011) investigated
the relationship between number sense and non-routine problem-solving abilities. They
administered a test of seven open-ended number sense items and five non-routine problems to
sixth-, seventh-, and 8th-grade students. The results indicated that both number sense and
problem-solving skills were insufficient overall. However, students with stronger number sense
also performed better in solving non-routine problems. Similarly, Irwin (2007) examined whether
working with contextual versus non-contextual problems influenced students' understanding of
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decimal numbers. The findings revealed that students who engaged with contextual problems
developed a better conceptual understanding of decimals than their peers. Since a strong
conceptual understanding of decimals and the ability to avoid misconceptions are indicators of
number sense, this result can be interpreted as further support for the effectiveness of real-life-
based learning contexts. Observations of student interactions in Irwin's study also revealed that
students working on contextual problems were more likely to draw on real-life experiences to
make sense of decimal representations. Likewise, Yang and Wu (2070) investigated the impact
of real-life—based mathematical activities on developing number sense. In their study, the
control group worked with textbook activities, while the experimental group engaged in activities
grounded in real-life contexts. A comparison of pre-test and post-test scores indicated that
students in the experimental group demonstrated significantly higher improvements in number
sense levels than those in the control group.

In a study conducted by Kart (2024), the effects of real-life-based mathematics learning
activities on the number sense performance of gifted students were investigated. The results
indicated that such real-life—based practices positively impacted the number sense
performance of gifted students. Therefore, it can be said that the findings of Kart's study are
consistent with the present research results. In another study, Alkas Ulusoy (2020) approached
number sense not as a dependent but as an independent variable and examined the impact of
a number sense—based instructional process on students' awareness of mathematics in daily
life, problem-solving performance, and mathematics achievement. The findings revealed that a
learning—teaching process designed around number sense contributed positively to students'
ability to recognize mathematics in real-life contexts and to solve problems effectively. In
mathematical modeling and number sense, the emphasis is not on the direct transmission or
acquisition of mathematical knowledge but rather on students taking control of the learning
process through flexible and creative thinking. Moreover, both modeling and number sense are
nurtured by the idea of preparing students for real-life situations. Therefore, presenting
mathematical topics and concepts in the classroom through real-life examples and applications
is critical in helping students progress by developing flexible thinking skills rather than relying
solely on procedural rules.

When examining the theoretical foundations of the mathematical modeling approach, it
becomes evident that although there are variations in implementation in the literature, the
process fundamentally involves a context-based teaching and learning framework (Carlson et
al., 2016; Canbazoglu & Tarim, 2021). Therefore, the core expectation from students during
modeling processes is to interpret real-life situations and subsequently translate them into
mathematical representations (Lesh & Doerr, 2003). This is particularly important at the primary
level, where students need more concrete representations. Exposing them to mathematical
modeling activities can facilitate meaningful learning of mathematical concepts, enhancing
success in mathematics and contributing to positive attitudes while reducing negative
experiences such as mathematics anxiety. Indeed, the findings of this study revealed a
statistically significant difference between the pre-test and post-test scores on the Mathematics
Attitude Scale (MAS) in favor of the experimental group following the implementation of
mathematical modeling activities. These results align with previous studies that have
investigated the effects of modeling on students' attitudes toward mathematics (Cinislioglu,
2017; Delikanli, 2019; Disbudak, 2014; Isik, 2018; Kog, 2021; Kurt, 2019; Muslu, 2016; Uz, 2022,
Unli, 2023). For example, Aktas (2019) found that instructional methods incorporating modeling
activities led to statistically significant differences in favor of the experimental group compared
to traditional methods in terms of both academic achievement and attitudes toward
mathematics. Muslu (2016) also noted that students working on modeling problems did not
experience difficulty; instead, they reported enjoying the process. Similarly, in experimental
studies by Digbudak (2014) and Kurt (2019), positive changes were observed in students'
attitudes toward mathematics when modeling activities were integrated into instruction.
Moreover, the literature includes findings suggesting that mathematical modeling not only
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fosters positive attitudes toward mathematics itself but also toward related disciplines. For
instance, Glder and Gurbiz (2018) found that interdisciplinary modeling activities with 7th-
grade students contributed positively to interdisciplinary connection skills and students'
attitudes toward those disciplines while boosting their self-confidence. In conclusion, the
current study found statistically significant differences between the experimental and control
groups in both number sense and attitudes toward mathematics, which favored the
experimental group. These results suggest that mathematical modeling activities conducted
with 4th-grade students positively affected the development of number sense and attitudes
toward mathematics.

In this study, the modeling activities were developed and implemented directly within the
mathematics course based on mathematical topics and concepts. At the primary level,
interdisciplinary modeling activities that incorporate connections with other subjects more
intensively could be conducted in future research to examine their effects on different variables.
The current study did not focus on a single learning domain within mathematics but integrated
modeling activities across multiple content areas. Therefore, future studies may benefit from
focusing on a single learning domain to examine the effects of profound, domain-specific
modeling experiences. Moreover, this study relied exclusively on quantitative data. Future
research could adopt qualitative or mixed-method designs to incorporate students' and
teachers' perspectives and provide richer insights into the implementation and outcomes of
modeling activities. This study was also limited to 4th-grade students. Future studies could
include younger age groups to explore developmental differences. Due to the constraints of the
school where the study was conducted, the research was conducted with 40 students. Future
studies should consider using larger sample sizes to increase generalizability. The intervention
consisted of 10 weeks of instruction, with modeling activities conducted twice weekly. In future
implementations, the duration of the intervention could be extended, and the weekly lesson
hours could be increased. In addition, in-service training programs could be offered to
classroom teachers to enhance their understanding of the conceptual foundations and practical
implementation of modeling at the primary level. With ongoing curriculum reforms, primary
mathematics textbooks could include more examples and tasks aligned with mathematical
modeling processes, thus encouraging the integration of modeling into classroom practice.
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Matematiksel modelleme etkinliklerinin ilkokul ogrencilerinin sayi hissi
ve matematige yonelik tutumlarina etkisi’
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OZET

Bu calismada matematiksel modelleme etkinliklerinin dordiinct sinif 6grencilerinin sayi hissi ve matematige iligkin
tutumlari Gzerindeki etkisine bakilmistir. Nicel arastirma yontemlerinden yari deneysel 6n test-son test kontrol
grup deseniyle tasarlanan arastirma, Van il merkezindeki bir devlet ilkokulunda 6grenim gormekte olan dordtincu
sinif 6grencileriyle yiritilmuistir. Aragtirmada 6n test ve son test olarak Cekirdekei (2015) tarafindan gelistirilen
Sayi Hissi Testi (SHT) ile Haciomeroglu (2017) tarafindan uyarlama galismasi yapilan Matematige Yonelik Tutum
Olgegi (MYTO) kisa formu kullaniimistir. Uygulamaya gegmeden 6n testler her iki gruba uygulanmis ve sonrasinda
deneysel slirece gegilmistir. Deney grubunda matematik dersleri, kazanimlara uygun olacak sekilde ilkokul 4. sinif
duzeyine gore tasarlanan matematiksel modelleme etkinlikleri ile islenirken, kontrol grubunda 6gretim programi
ile ders kitabinda yer alan etkinliklere uygun ders islenisine devam edilmistir. Arastirmada 10 hafta siren
etkinliklerden sonra son testler uygulanmistir. Verilerin analizinde Mann-Whitney U ve t testleri ise kosulmustur.
Arastirmadan elde edilen bulgulara gore deney grubunun SHT 6n test ve son test puanlarinin anlamli fark olustugu
gorilmustir. Kontrol grubunda ise SHT icin anlamli fark bulunmamistir. Deney grubunun MYTO 6n test-son test
puanlari arasinda anlamli bir fark olustugu tespit edilmis ancak kontrol grubunda anlamli farklilik bulunamamistir.
Gruplar arasi SHT puanlarina bakildidinda deney ve kontrol grubu arasinda anlamli farkliik bulunmus, bu fark
deney grubunun lehine olarak goriilmistiir. MYTO puanlarina gére deney ve kontrol grubu arasinda anlamli fark
bulunmustur. Bulunan bu fark deney grubunun lehinedir. Elde edilen verilerden, yapilan matematiksel modelleme
etkinliklerinin 6grencilerin sayi hissi ve matematige yonelik tutumlari tzerinde olumlu etkisi oldugu sonucuna
ulasiimistir.

ANAHTAR KELIMELER

Matematiksel modelleme, sayi hissi, matematige yonelik tutum, ilkokul.
Giris

Matematik, birgok disiplinde onemli bir rol oynadigi i¢in egitimde hayati bir oneme sahiptir.
Dunyanin dort bir yanindaki matematik mufredati, 6gretmenlerin dgrenme etkinlikleri sirasinda
gercek hayat baglami saglamasini tavsiye etse de PISA, TIMSS gibi uluslararasi sinav sonuclari,
ogrencilerin buyuk bir ytzdesinin bu kavramlari karmasik durumlarda uygulamak igin gerekli
minimum matematik okuryazarli§i standardina ulasamadigini gostermektedir (Almuna, 2020;
Munoz-Rubke vd., 2022). Matematik 6grenme-6gretme slreclerinde gergek diinya baglaminin
kullanilmasina hizmet eden en onemli faktorlerden birisi de problemlerdir. Ogrencilerin
matematik derslerinde ¢ogunlukla karsilastiklar problem tdrlerinin basinda sozel problemler
gelmektedir (Verschaffel vd., 2020). Sozel problemlerin okul mifredatina dahil edilmesine
yonelik en dnemli argumanlardan biri, 6grencilerin pratik durumlardaki problemlere yaklasirken
ve c¢ozerken matematiksel bilgilerini ne zaman ve nasil kullanacaklarini bilme becerilerinin
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gelistirilmesindeki potansiyel roli olmustur (De Corte vd., 2000). Bununla birlikte sozel
problemlerin matematik 6grenme-ogretme sureglerinde yogun kullanildidr bilinmektedir. Ayrica
sozel problemlerin gercek dinya baglami sunarak, ogrencilerin matematiksel konu ya da
kavramlari gergek hayatla iliskilendirebilmelerine yonelik katkisinin yeterli diizeyde olmadigi
soylenebilir. Aksine, Ulusal Matematik Ogretmenleri Konseyi (National Council of Teachers of
Mathematics [NCTM]) (2000), her seviyedeki okul matematiginin, matematik disindaki
baglamda (gergek hayat) ortaya gikan problem durumlarini merkeze alan 6grenme firsatlari
icermesi gerektigini vurgulamaktadir.

Matematigin problemler araciligiyla gercek yasam ile iliskilendirilmesi soz konusu oldugunda
akla ilk gelen alanlardan birisi de matematiksel modelleme uygulamalaridir (Gainsburg, 2008).
Bu uygulamalarda matematik gergcek yasam ile iliskilendirilerek, matematik ogrenimi ve
ogretimine yonelik teorik argiimanlar ve pratik uygulamalar bir arada yer almaktadir (Lesh ve
Doerr, 2003; Kaiser ve Sriraman, 2006). Matematiksel modelleme kavramini daha iyi agiklamak
adina bir ginliik yasam durumunu drnek vermek gerekebilir. Ornedin calisma odasinda ihtiyaclar
dogrultusunda bir masa yaptirmak istenildiginde bunun gergek bir problem oldugu anlasilir. Bu
problemi ¢cozmek icin kisinin ihtiyaclarini belirlemesi ve bu ihtiyaglari bir mobilyaciya aktarmasi
gerekmektedir. Bu ihtiyaglari belirlerken odanin buyuklugind olgmesi, masanin genisliginin
belirlenmesi eger eklenmesi istenilen baska durumlar varsa bunlarin da belirlenmesi
gerekmektedir. Tum bu oOzellikleri mobilyaciya aktardiktan sonra kigiye ihtiyaglarini dikkate
alarak bir ¢izim sunulmaktadir. Bu sunulan gizime istenilen Olculeri de yazarak zihinde
olusturulan masa modeli, gercek bir modele dondsmektedir. Mobilyacinin dlcumler dahilinde ne
kadar malzeme kullanacagini, bu malzemelerin bedelinin belirlenmesi, harcanacak emek ve
zamanin da dikkate alinarak masanin fiyatinin belirlenmesi de bir matematiksel modeldir. Masa
ihtiyacinin olmasi ile basglayan ve masanin yapilmasini da kapsayan tum sureg ise matematiksel
modelleme sirecidir (Gundogdu Alayl, 2023). Ornekten de anlasilacagi zere matematiksel
modelleme icin gunlik hayatta karsilasilan bir problemin matematiksel olarak ifade edilmesi,
matematiksel surecler dahilinde ¢oztlmesi ve ¢cozimunun gunluk hayata uyarlanmasi seklinde
genel bir tanimlama yapilabilir (Borromeo-Ferri, 2006; Blum ve Leiss, 2007). Blum ve Leiss'e
(2007) gore modelleme stireci, gergek diinyadaki durumu matematiksel diinyada anlayip analiz
ederek varsayimlarda bulunmak ve sonucu gergek diinyada yorumlamak olarak ifade edilebilir.
Matematiksel modelleme yaklasiminda gercek diunya problemleri genellikle disiplinler arasi
problemlerden olusmaktadir. Bununla birlikte birgcok arastirmaci matematiksel modelleme
uygulamalarinin ogrencilerin analitik dusinme becerilerinin, problem ¢ozme yeteneklerinin ve
teknoloji tabanli bilgi ¢aginda ihtiya¢ duyduklari niteliklerin gelistiriimesinde en onemli
unsurlardan biri oldugunu belirtmektedir (6rn. Niss vd., 2007; Lesh ve Zawojewski, 2007). Ayni
zamanda karmasik sistemleri yorumlama, verileri nicellestirme, koordine etme ve organize
etmenin yani sira olusturma, agiklama, dogrulama, tahminde bulunma gibi onemli strecleriigerir
(English ve Watters, 2004). S6z konusu siregler ise problem durumunun anlasiimasi, problem
durumunun yapisinin ve bu durumu olusturan unsurlarin iliskisini tanimlayan bir matematiksel
modelin olusturulmasi, matematiksel modelin yeniden dizenlenmesi, duzenlenen modelin
uygulanmasi, ulasilan sonucun problem durumu ve matematiksel model paralelinde
yorumlanmasl, degerlendirilmesi ve sunulmasi gibi asamalar dahilinde ise kosulmaktadir
(Verschaffel ve De Corte, 1997). Ogrencilerin aktif olarak katildiklari matematiksel modelleme
surecinde, karmasik problemleri anlama, durumlari 6zimseme, gercek yasam ve matematik
arasinda baglamsal bir iliski kurarak akil ydritme ve butun bunlar baskalarina aktarma gibi
eylemler gergeklestirilebilir (NGA Center & CCSSO, 2010; akt. Tarim ve Canbazodlu, 2021).
Dolayisiyla ilkokul yillarindan itibaren matematiksel modelleme etkinliklerine matematik
derslerinde yer verilmesi, ogrencilerin bu etkinliklerle karsilasarak kendi matematiksel
modellerini olusturmaya uzanan bir stireg igerisinde bulunmalari dnemli gortlmektedir (Carlson
vd., 2016; English ve Watson, 2018). ilkokul doneminde matematiksel modelleme etkinlikleri ile
karsilasan ogrenciler, problem yapisindaki matematiksel bilgiyi okuma ve anlama, ¢ozim
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varsayimlari olusturma, matematiksel modeller elde etme ve ¢ozme, ulasilan ¢ozUmu
arkadaslari ile paylagsma gibi dnemli becerilere sahip olabilirler (English, 2004).

Oberholzer'e (1992) gore modelleme, 6grencinin kullanabilecedi hazir bir yontem veya net bir
algoritmaya sahip olmadigl herhangi bir problemi ele almasiyla baslayan, sonrasinda ise
problem durumu ile matematiksel surecleri birlikte ele alip kabul edilebilir bir cevaba ulasabilme
adina sureci yapilandirmasidir. Dolayisiyla matematiksel modellemenin 6grencilerin alisiimadik
durumlarda gergek dunya problemlerini ¢ozme c¢abalarinda, yaratici ve esnek dusunmelerini
gelistirmede onemli bir rol oynadigi sdylenebilir (Doerr ve English 2003; Govender, 2020). Tipki
matematiksel modellemede oldugu gibi 6grencilerin ozellikle matematiksel sureglerde ortaya
koyduklari yaratici ve esnek dustnebilme sureglerinin iliskili oldugu bir diger matematiksel
becerinin sayi hissi oldugu soylenebilir.

Bilissel psikologlar, norologlar ve matematik egitimcileri sayi hissi kavramini farkli sekillerde
kavramsallagtirmiglardir (Dehaene, 2011). Ornegin Dehaene (2001), sayilar gabuk bir sekilde
anlamlandirma, buyukltklerinin farkinda olma ve islemsel akicilidi gergeklestirme becerisi
seklinde tanimlamistir. Berch (2005) ise matematiksel kurallar ile bu kurallar arasindaki iligkileri
anlama, islemler arasinda akici ve esnek bir kullanim, sayisal ifadelerin kullanilmasinda gelismis
bir beceri olarak ifade etmistir. Sengtl ve Gilbagcl Dede (2014), sayi hissini sayilar ve iglemleri
esnek bir sekilde kullanabilme becerisinin yaninda yuvarlama yapma, tahmin etme gibi becerileri
kullanma olarak tanimlamistir. Olkun ve Toluk Ugar (2020), say! hissi kavramini sayilarin azlik-
cokluk, parca- butun, miktar iligkileri ve ¢evre olgulerini anlamlandirabilme becerisi olarak
belirtmistir. Bu tanimlarin her biri sayi hissine iliskin farkli bakis acilari sunsa da genel olarak
say! hissinin temel ozellikleri; farkl sayisal gosterimleri kullanmayi, sayilarin goreli ve mutlak
buyukltklerini bilmeyi, referans noktalarini segmeyi ve kullanmayi, sayilari ayirmayi ve yeniden
duzenlemeyi, islemlerin sayilar Gzerindeki iligkili etkilerini kavramayi, esnek ve dogru zihinsel
hesaplamalarla tahminler yapmayi kapsar (Reys ve Yang, 1998). NCTM (2000), say! hissine
sahip bireylerin; sayilan ayristirdiklarini, sayilar Gzerinde referans noktalari belirlediklerini,
islemler arasindaki baglantilar ve onluk taban sistemi hakkindaki bilgileri kullanarak problem
¢Ozduklerini, bir problem icin kabul edilebilir sonuglar tahmin ettiklerini ve sayilari, problemleri ve
sonuglari kontrol edip anlamlandirma egiliminde olduklarini ifade etmektedir.

Sayl hissi, matematik ogretiminin ve matematik ogretim programlarinin kritik bir parcasidir.
Arastirmalar, sayi hissinin daha sonraki yasamda ihtiyac duyulacak matematiksel kavramlari
anlamak igin énemli bir temel olusturdugunu ifade etmektedir (Ghazali vd., 2020). Dolayisiyla
ogrencilerin gercek hayatla bag kurmalarina olanak saglayan sayi hissinin ilkokul egitiminde
anahtar bir rol Ustlendigi sdylenebilir (Cetin ve Oztlirk, 2020; Purnomo vd., 2014; Yang vd., 2004).
Yang ve Wu (2010), sayi hissini esneklik, yaraticilik, verimlilik ve mantikli olmayi temsil eden bir
dusunme bigimi olarak vurgulamakta ve sayi hissi becerisinin dnemine yonelik gerekgeyi su
ornekle agiklamaktadir; 6grencilerden 24 x 65 = (6 x 13) icin ¢ozUm bulmalari istendiginde,
genellikle 24 x 65 = 1560, 6 x 13 = 78 ve 1560 + 78 = 20 gibi yazili algoritma kullaniimaktadir.
Bunakarsilik 24+ 6 =4,65+ 13 =5ve ardindan 4 x 5 = 20 oldugunu bilmek daha verimli ve etkili
bir stratejidir. Cunku ogrenciler sayilar arasinda belirli bir kurala bagl kalmamakta, sayilar
arasinda esnek gegisler yapabilmektedir. Daha agiklayici olmak gerekirse kurala bagl kalan
ogrenci islemleri sirayla yapmakta, parantezin islemde oncelikli oldugu bilgisinden yola ¢ikarak
ilerlemektedir. Ancak sayi hissine sahip bir 6grenci sayilari kendi iginde ayirarak daha pratik ve
akici bir sekilde zihinden islem yaparak kagit kaleme ihtiyac duymadan yapabilir. Ayrica zihinden
islem yapma becerisi bir problemle karsilasildiginda hizli karar verme, tahminde bulunma gibi
becerileri gelistirirken kagit kaleme bagli gerceklestirilen ¢cozimler bu gelisimin 6nunde bir engel
olarak gorilmektedir (Olkun ve Toluk Ugar, 2020). Matematigi anlama ve basarmada 6nemli
role sahip say! hissi, maalesef ilkokul 6grencilerinin gelisiminde geri planda kalmakta ve problem
¢ozumlerinde kuralli ¢ozidmler yapilmasinin sikga uzerinde durulmaktadir. Matematigin tek
amaci sayilari gostermek ya da kurallari 6gretmek degil ayni zamanda gunlik hayatla matematik
iliskisini asilamaktir. Sayi hissi ile matematik basarisi arttirlmaya calisiimakta, matematik daha
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anlamli ve islevsel hale getiriimektedir (Cekirdekci, 2020). Saglanan matematik basarisi ve
matematigin nerede kullanilacagi bilgisi beraberinde olumlu duyussal sureclerin de devreye
girmesini saglayabilecektir.

Ogrencilerin bilgilerinin olusumunda, bilissel faktorler kadar duyussal faktorler de oldukga
onemlidir. Ozellikle matematik dersi, soyut yapisi geredi 6grencilerin bilissel diizeyde zorluk
yasadi§l bir ders olmasinin yaninda, soz konusu bilissel zorlugun ilerleyen strecte beraberinde
getirecedi duyussal olumsuzluklara da oldukca acik bir alan olarak dederlendirilmektedir (Serin,
2022). S6z konusu duyussal ozelliklerden birisi de “tutum’lardir. Tutumlar, kisilerin, nesnelerin
veya fikirlerin degerlendirilmesidir (Petty & Krosnick, 2014). Tutum terimi, ¢agdas sosyal
psikoloji ve bilimin tUzerinde durdugu onemli kavramlarindan biridir. Tutum, bir gorevi yerine
getirebilme adina bireyi yonlendiren zihinsel ve duygusal durumlar ile ilgilidir (Perloff, 2016). Son
kirk yildir, farkli ortamlarda ve baglamlarda gerceklestirilen ¢alismalarda, ogrencilerin bilime,
teknolojiye, muhendislige ve matematige yonelik tutumlarini etkileyen degiskenlerin arastirldig
gordlmektedir (Wakhata vd., 2023). Dolayisiyla bireylerin farkli alanlara yonelik tutumlarinin
incelenmesine paralel olarak ogrencilerin matematikte yasadiklan zorluklarla ilgili bir faktor
olarak tutumlar Uzerine yapilan arastirmalarin da 1960'lara dayandigi soylenebilir. ilerleyen
zamanlarda da, motivasyon ve 0z duzenleme, 6z saygi ve 0z yeterlilik kavramlari ve inanclari gibi
bircok baglantili kavram da sikga ele alinarak matematiksel suregler paralelinde ele alinip
incelenmistir (Nicolaidou & Philippou, 2003). Gomez-Chacon (2024), tutumlarin incelenmesinde,
farkli kavramsal yaklagimlarin on plana ¢iktigi degisken bir arastirma yelpazesi oldugunu ifade
etmekte ve matematige yonelik tutumlari tanimlamak i¢in temelde su Ug yaklagimin yer aldigini
belirtmektedir: a) tutumun matematikle iliskili olumlu ya da olumsuz bir etki derecesi olarak ele
alindidi basit bir tanimlama, b) duygu ve inanglari igeren, ancak davranisin agikga belirtiimedigi
iki boyutlu bir tanimlama, c¢) tutumun matematige karsl duygusal tepki, matematik hakkindaki
inanglar ve matematikle ilgili davraniglar seklinde Ug bilesenini one ¢ikaran Gglu bir tanim.

Matematige karsl tutum, Neale (1969) tarafindan “matematiksel faaliyetlerden hoslanma, bu tir
aktivitelere katilma veya uzak durma, matematik yapmadaki durumuna dair inang ve ayni
zamanda matematigin yararli veya yararsiz olduguna yonelik inang” olarak tanimlanmistir.
Tutumlarin insan davranislari Uzerindeki etkisi, onu matematik performansi tizerinde etkisi olan
degiskenler arasinda onemli bir yere koymustur. Ulkemizde her dizeydeki matematik dersi
ogretim programlari incelendiginde, programlarda matematiksel bilgi ve becerini kazaniimasinin
yani sira matematige yonelik olumlu tutumun gelistiriimesine de onem verildigi gortlmektedir
(Tarim ve Ding Artut, 2016). Son zamanlarda yapilan arastirmalarda 6grencilerin matematige
yonelik genel tutumlarini arastirmak yerine, ogrencilerin matematige yonelik tutumlarini
anlamak adina arka planda yatan nedenleri belirlemeye calisilmistir. Farkli akademik
seviyelerdeki ogrenciler temelde farkli nedenlerden dolayr matematige karsi olumlu veya
olumsuz tutumlara sahip olabilirler. Cantiirk ve Giinhan'a (2006) gore 6grencilerin basarilarinin
ve tutum gibi duyussal durumlarinin olumsuzdan arindirilmasi bekleniyorsa uygun sartlarin ve
ogrenme igin gerekli ortamlarin olusturulmasi gerekmektedir (Kurt, 2019). Duru, Akgin ve
Ozdemir (2005), dgrencilerin kisilik 6zellikleri, cinsiyeti, sinif diizeyi, mezun oldugu okullar ve aile
ortami matematige yonelik tutumu etkileyen faktorler arasinda oldugunu belirtmektedir. Bunun
yaninda ogretmen faktorinun de diger faktorler kadar onemli oldugunu vurgulamaktadir.
Ogretmenlerin kullandigi 6gretim yontemlerinin, kullandiklart materyallerin, 6grencilerin verdigi
cevaplara yonelik verdikleri tepkilerin de ogrencilerin matematige yonelik tutumlarinda onemli
bir etken olarak gorilmektedir (Kiguk, Kahraman ve isleyen, 2013). Bahsi gegen galismalardan,
ogrencilerin demografik ozelliklerinden 6gretmenlerin sinif ici 6gretim uygulamalarina kadar ¢ok
sayida faktorin ogrencilerin - matematigi  6grenmeye yonelik tutumlarini  etkiledigi
anlasiimaktadir.

Ogrencilerin matematige yonelik olumlu tutum gelistirebilmesi icin ezbere dayali matematik
egitiminden uzak durularak anlamli ve gergekci 6grenme ortamlarinin olusturulmasi onemli
gorulmektedir. Bu baglamda matematige yonelik olusturulan olumlu tutumun anlaml 6grenme
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yonuyle kavramsal bilgiyle, gercekci 6grenme ortamlari yonuyle matematiksel modelleme ile
karsilikli etkilesim igerisinde oldugu gorilmektedir (Cilingir, vd., 2015). Benzer sekilde sayi hissi
yaklasiminin igerigini olusturan yaratici ve esnek dustnebilme gibi sureclerin ayni zamanda,
gercek hayat problemlerine ¢ozim Uretme noktasinda ise kosulan matematiksel modelleme
etkinliklerinde, ogrencilerin ihtiya¢ duydugu temel becerilerden oldugu dustndldigunde bu iki
kavramin da birbiriyle iligkili olabilecedi varsayllmaktadir. Matematiksel distinme ve muhakeme
becerileriigin oldukga elzem oldugu dusunulen sayi hissinin eksikligi, matematigin yapiimasi gug
hatta yapilamayacak bir alan oldugu distincesine neden olabilmektedir (Cekirdekci, 2015).
Gerek muhakeme yetene(i gerekse problem ¢ozmede strateji gelistirme gerekse de gunluk
hayat problemlerini ele alma yonuyle matematiksel modelleme etkinliklerinin sayi hissi ve
matematige yonelik tutumu etkileyecegi dusunulmektedir. Ek olarak son zamanlarda
matematiksel modelleme konulu arastirmalarin sayisinin da arttigi gortlmektedir (Doruk, 2010;
Tekin, 2012; Hidiroglu ve digerleri, 2014; Aydin- Gug, 2015; Tekin-Dede, 2015; Bakirci, 2016;
Cinislioglu, 2017; Cavus Erdem & Gurblz, 2018; Demirci, 2018; inan, 2018; Kaya, 2018; Kurt,
2019; Delikanli, 2019; Kaygisiz, 2021; Uz, 2022; Canbazoglu-Albayrak & Tarim, 2023; Akbar Akay,
2024). Ancak bu arastirmalarin gogunun ortaokul ve Uzeri egitim kademelerindeki 6grencilerle
ilgili oldugu ifade edilebilir.

Matematiksel modellemenin istenilen dlizeyde gelismemesinde 6gretmenlerden, 6grencilerden,
ders kaynaklan ve fiziksel yetersizlikler gibi nedenlerin etkili oldugu dustndlmektedir.
Matematiksel modelleme uygulamalarinin egitimde etkili bir sekilde yer almamasinin onundeki
engellerden biri mesleki gelisim yetersizligidir (Ural, 2018). Ogretmenlerin matematiksel
modelleme kavramina ve uygulama basamaklarina asina olmamasi, nereden baslanacagini
kestirememesi, dogru yonlendirmenin nasil olacagini bilmemesi matematiksel modellemenin
istenilen duzeyde gelismesini olumsuz etkilemektedir. Yine bir diger neden olan 6grenciden
kaynaklanan hazirbulunusluk seviyesinin yetersiz olusu, matematiksel bilgi ve becerilerinin
yetersizligi, grupla calisma gibi sosyal becerilerdeki yetersizlikler beraberinde gelen on yargilar
sayilabilir. Ders kaynaklar ve fiziksel yetersizlikler ise sinif mevcutlarinin kalabalik olusu, sinif
yonetiminin zorlugu, zaman yetersizligi, mufredat yogunlugu, sinif diizeyi ve ders kitaplarinin
matematiksel modellemeyi barindiran icerikleri yansitmamasi matematiksel modellemeye olan
yaklasim karsisindaki en blyuk engeller olarak goriilmektedir (Obay vd., 2027; Gindogddu Alayli
2023; Eraslan ve Sahin, 2023). Ayrica sinif seviyesine uygun etkinliklerin sayisinin azligi ve
uygulama zorlugunun da yapilan arastirma sayisinin azligina neden oldugu disuntlmektedir.
Belirtilen sebeplerin bir araya gelmesiyle matematiksel modellemeye yonelik calismalarin
ozellikle de uygulamaya dayali galismalarin azligi yapilan ¢alismaya yonlendiren sebeplerden bir
tanesidir. Bununla beraber benzer sorunlarin sayi hissi igin de gecerli oldugu gorulmektedir.

Bakildiginda matematiksel modellemenin de sayi hissinin de ogrencileri kural temelli bir
matematik ogretiminden uzaklastirdigi gorulmektedir. Her iki yaklasimin da matematiksel
ogrenme-ogretme sureclerinde ogrencilerin bireysel yaklagimlarnini degerli hale getirdigi
soylenebilir. Elde edilecek akademik basari ile birlikte matematige yonelik tutumun olumlu yonde
artmas! ve boylece slrecin duyussal boyutu da dogrudan etkileyecegi dusunulmektedir.
Dolayisiyla galismanin, ogrenciyi sadece matematiksel modelleme ve sayi hissi suregleriyle
bilissel olarak degil ayni zamanda matematige yonelik tutumu da ele alarak duyussal boyutla da
iliskili bir sekilde ele alan zengin bir ¢alisma oldugu soylenebilir. TUm bu varsayimlar bir araya
getirildiginde calismanin literature katki sunacag 6n gorulmektedir.

Bu calismada ilkokul 4. sinif duzeyinde uygulanan matematiksel modelleme etkinliklerinin
ogrencilerin sayi hissi ve matematige yonelik tutumlarina etkisinin arastiriimasi amaclanmistir.
Bu temel amac dogrultusunda su sorulara yanit aranmistir:

1. Deney grubunun sayi hissi ve matematige yonelik tutum on-test ve son-test puanlari
anlamli farklilik sergilemekte midir?

2. Kontrol grubunun sayi hissi ve matematige yonelik tutum on-test ve son-test puanlari
anlamli farklilik sergilemekte midir?
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3. Deney ve kontrol grubunun sayi hissi ve matematige yonelik tutum son-test puanlari
anlamli farklilik sergilemekte midir?

Yontem

Arastirmanin deseni

Ilkokul 4. sinif diizeyinde gergeklestirilen matematiksel modelleme faaliyetlerinin, 6grencilerin
say! hissi ve matematik tutumlarina etkisinin arastirildigi bu galismada yari deneysel arastirma
desenlerinden 6n test-son test kontrol grubu deseni ise kosulmustur. Deneysel desenlerde bir
yaklasimin etkisi, evrenden rastgele/rastgele olmayan bir yolla secilmis bir orneklem UGzerinde
kontrolld kosullar altinda incelenir (Rizgar vd., 2023). Kontrol gruplu 6n test/son test deseninde
calisma grubunun iki veya daha fazla etki kosuluna yansiz bir sekilde atanmasi hedeflenir.
Oncelikle 6n test uygulanir, ardindan planlanan uygulamalar gergeklestirilir ve son olarak son
test uygulanir (Christensen vd., 2014). Bu arastirmada, ayni sinif seviyesinde biri deney digeri
kontrol grubu olmak Uzere yansiz atama ile iki grup belirlenmis, her iki gruba sayi hissi testi ve
matematige yonelik tutum 0Olgedi uygulandiktan sonra deney grubunda matematiksel
modelleme etkinlikleri gerceklestirilirken kontrol grubunda mevcut ogretim programinin
islenisine devam edilmistir. Deneysel sure¢ tamamlandiginda ayni test her iki gruba son test
olarak uygulanmistir. Uygulanan deneysel desen Tablo 1'de sunulmustur.

Tablo 1 Deneysel desen
Grup On test Islem Son test

— Say!I Hissi Testi Matematiksel Modelleme Say! Hissi Testi
Deney —  Matematik Tutum S —  Matematik Tutum
RO Etkinlikleri RO
Olgegi Olgegi
— Sayi Hissi Testi Mevcut Ogretim — Sayi Hissi Testi
Kontrol — l_\_/latematik Tutum Programina Uygun - l_\_/latematik Tutum
Olgegi Etkinlikler Olgegi
Calisma grubu

Arastirmanin galisma grubu, 2022-2023 egitim ogretim yilinda Van ili merkezinde yer alan bir
devlet okulunda 6grenim goren 40 dorduncu sinif 6grencisinden olusmaktadir. Uygulamanin
gerceklestirilecegi okulun segilmesinde uygun ornekleme yontemi tercih edilerek arastirmacinin
gorev yaptigr ilkokul tercih edilmistir. Uygun ornekleme yontemi arastirmaciya zamandan,
paradan ve isgucunden tasarruf etmeyi saglamaktadir. Bu amagla arastirmaci bir érnekleme
kolayca ulasarak orneklem Uzerinden verileri toplayabilmektedir (Blylkoztirk, 2020). Soz
konusu okulda dort tane dordincu sinif subesi bulunmaktadir. Bu subeler arasindan secilen
deney ve kontrol gruplarinin denk olmasina olabildigince dikkat edilmistir. Birbirine denk
gruplarin belirlenmesinde sinif dgretmenlerinin goruslerine dnem verilmistir. Bununla birlikte
birinci donem matematik dersi karne notlari ve okulda gergeklestirilen deneme sonuclarina gore
ortalamalari en yakin siniflardan biri kontrol ve biri de deney grubu olarak belirlenmistir. Bu segim
yansiz atama yontemiyle yapilmistir. Belirlenen deney ve kontrol gruplarindaki siniflarin
mevcudu 20'ser o6grenciden olusmaktadir.

Veri toplama araglari

Arastirmada veri toplama araci olarak “Sayi Hissi Testi” ve “Matematige Yonelik Tutum Olcegi”
kullaniimistir.

Say! hissi testi (SHT)

Arastirmada ilkokul 4. sinif 6grencilerinin sayi hissi beceri dizeylerini belirlemek amaciyla
Cekirdekci (2015) tarafindan gelistirilen “Sayi Hissi Testi” kullaniimistir. S6z konusu test ilkokul
4. sinif seviyesine gore hazirlanan 171 sorudan olusmaktadir. Test maddeleri 3 faktoru yansitacak
sekilde meydana gelmektedir. Faktorler; sayilarin esdegerlerini bilme ve niceliksel muhakeme-
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¢lkarimda bulunma, referans noktasi kullanarak islemlerin etkilerini hesaplama, sayilarin
anlamini bilme ve esnek dustnme seklindedir. Sayilarin esdegerlerini bilme ve niceliksel
muhakeme-gikarimda bulunma bileseni sayilarin esdegerlerini ¢ozimde kullanabilme gerektirir.
‘428 ogrenci, her bir otobus 32 kisiyi alacak sekilde taginacaktir. Tum ogrencilerin taginmasiicin
ne kadar otobus olmasi gerekir?” sorusu ornek olarak verilebilir. Referans noktasi kullanarak
islemlerin etkilerini hesaplama bileseni bir uzunlugu belirlemede standart olmayan birim
kullanma, sorularin gozimleri igin referans noktasi belirleme ile ilgilidir. Ornegin bir nesnenin
uzunlugunu baska bir nesne uzerinden tahmin etme buna ornek olarak verilebilir. Sayilarin
anlamini bilme ve esnek dustinme bileseni sayilarin ifade ettikleri buyuklikleri bilme ile ilgilidir.
Ornegin 2/5 ile 1/2 kesirlerini payda esitlemeden karsilastirma bununla ilgilidir (Cekirdekci vd.,
2016). Cekirdekci (2015) tarafindan testin gelistirme stirecinde yapilan glvenirlik analizinde
Cronbach Alpha guvenirlik katsayisinin .728 oldugu ifade edilmistir. Bu ¢alisma kapsaminda
testin Cronbach Alpha katsayisina tekrar bakilmis ve .769 degeri elde edilmistir. Buradan
hareketle SHT'nin guvenilir bir dlgme araci oldugu soylenebilir. Uygulama kapsaminda s6z
konusu test calisma grubunu olusturan siniflarin, sinif 6gretmenleri tarafindan uygulanmistir.
SHT 6n test ve son test olarak uygulanmadan 6nce arastirmaci sinif 6gretmenleriyle testin nasil
uygulanacagina yonelik toplantilar yapmistir. Testin uygulanmasi kapsaminda ogrencilere 2
ders saati sure verilmistir. SHT, deney grubuna 22, kontrol grubuna 21 tane olacak sekilde
dagilmistir. Sinifta bulunan kaynastirma ogrencilerinin sonuglari arastirma sonuglarina
yansitilmamistir. Deney grubunda 20, kontrol grubunda 20 olacak sekilde 40 6grencinin sonucu
dikkate alinmistir.

Matematige yonelik tutum 6lgegdi (MYTO)

Arastirmada ilkokul 4. sinif 6grencilerinin matematige yonelik tutum duzeylerini belirlemek
amaclyla Haciomeroglu (2017) tarafindan Tirkgeye uyarlanan “Matematige Yonelik Tutum
Olcegi” kullanilmstir. 5'li likert tipindeki dlcek 17 maddeden olusmaktadir. Haciomeroglu (2017)
tarafindan testin uyarlanmasi strecinde yapilan gtvenirlik analizinde Cronbach Alpha guvenirlik
katsayisinin .84 oldugu ifade edilmistir. Bu calisma kapsaminda testin Cronbach Alpha
katsayisina tekrar bakilmis ve benzer sekilde .84 degeri elde edilmistir. Buradan hareketle
MYTO'nin givenilir bir slgme araci oldugu sdylenebilir. Uygulama kapsaminda soz konusu test
calisma grubunu olusturan siniflarin, sinif 6gretmenleri tarafindan uygulanmistir. MYTO 6n test
ve son test olarak uygulanmadan once arastirmaci sinif ogretmenleriyle testin nasill
uygulanacagina yonelik toplantilar yapmistir. Testin uygulanmasi kapsaminda ogrencilere 1
ders saati sire verilmistir. MYTO, deney grubuna 22, kontrol grubuna 21 tane olacak sekilde
dagilmistir. Sinifta bulunan kaynastirma ogrencilerinin sonuglari arastirma sonuglarina
yansitilmamistir. Deney grubunda 20, kontrol grubunda 20 olacak sekilde 40 6grencinin sonucu
dikkate alinmistir.

Deneysel siire¢ ve verilerin toplanmasi

Arastirmanin belirlenen okulda gerceklestirilebilmesi icin gerekli resmi izinlerin yani sira,
arastirmada uygulanan veri toplama araglarinin kullanim izinleri de ilgili kisilerden alinmistir.
Gerekli izinler temin edildikten sonra uygulama 2022-2023 egitim ogretim yilinin ikinci
doneminde gerceklestiriimistir. Arastirma suresince katiimcilardan herhangi bir kimlik bilgisi
alinmamustir. Arastirmanin uygulama asamalari; on testlerin uygulanmasi, deney surecinin
gerceklestiriimesi ve son testlerin uygulanmasi olarak yuritilmastir. On test ve son testler sinif
ogretmenleri tarafindan uygulanmistir. Deney grubunun matematiksel modelleme calismalarini
yUrttdgu derse arastirmaci devam ederken kontrol grubunun derslerine kendi sinif 6gretmenleri
devam etmistir. Deney grubuna her hafta 2 ders saati matematiksel modelleme etkinligi
uygulanmig, bu sure kontrol grubu icin mevcut planlamada yer alan kazanimlara yonelik soru
¢OzUmii ve ders anlatimi seklinde devam etmistir. ilk hafta gergeklestirilen etkinlikte deney grubu
esit sayida (4 kisi) heterojen gruplara ayrilmistir. Gruplarin 6grenci dagilimi yapilirken cinsiyet
dagilimi ve matematik basari duzeyleri yakin tutulmaya calisilmistir. Gruplarin takimlarini
benimsemeleri adina kendi aralarinda grup isimleri belirlemesi istenmigstir. Bu grup isimleri
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Kayan Yildizlar, Aslanlar, Caliskanlar, Yildizlar ve Kaplanlar seklindedir. Gruplar belirlendikten
sonra ilk derste yapacaklari galismanin detaylari deney grubuna sunulmustur. Bu ¢alismanin 10
hafta surecegi, dersin arastirmaci tarafindan yurutulecegi, derslerde dagitilan etkinliklerin grupla
birlikte ¢ozUlip model ve istenilen sartlarla gergeklestirildikten sonra tum sinif karsisinda
hazirladiklar rapor c¢alismalarini sunacaklari ifade edilmistir. Dersler arastirmaci tarafindan
hazirlanan etkinlik kagitlarinin dagitiimasiyla baslamistir. Etkinliklerin uygulanmasi asamasinda
etkinligin yapisi dikkate alinarak sohbet havasinda 5-10 dakika etkinlik hakkinda konusulmustur.
Etkinlikte verilen problem durumunun ¢ozUmu, modellenmesi ve raporlarin hazirlanmast igin 30-
45 dakika sure verilmistir. Hazirlanan raporlarin sunulmasi i¢in 15-20 dakika stre ayriimistir.
Ders boyunca 6gretmen calisma yapan gruplar arasinda dolasarak ya da tim sinifi modelleme
etkinliklerine yoneltecek sekilde “Bu problemde ne anlatiliyor?”, “Boyle bir durumla glinlik hayatta
karsilasir miyiz?”, “Gunlik hayatta karsilastigin problemle nasil basa ¢ikarsin?”, “Problemin
matematikle baglantisi nedir?”, “Hangi modelleri kullanman gerekiyor?” gibi sorular yonelterek
ogrencilerin etkinlikler Uzerine daha derinlemesine dustnmeleri saglanmistir. Calismalarin son
haftasinda deney ve kontrol grubuna SHT ve MYTO son testleri uygulanmistir. Arastirmaya
katilan 20 deney grubu ve 20 kontrol grubuyla ¢alisma 11. haftanin sonunda tamamlanmistir.

Matematiksel modelleme etkinlikleri

Deneysel suregte kullanilan matematiksel modelleme etkinlikleri, literatrdeki farkli 6gretim
kademesi ve farkli sinif duzeylerine gore olusturulmus modelleme etkinlikleri incelenerek
arastirmacilar tarafindan gelistirilmistir. Soz konusu matematiksel modelleme etkinliklerinin
tasarlanmasinda Matematik Dersi Ogretim Programi ilkokul 4. sinif kazanimlari esas alinarak,
ilkokul 4. sinif seviyesinde uygulanabilir olmasina dikkat edilmistir. Haftalara gore uygulanan
matematiksel modelleme etkinlikleri Tablo 2'de sunulmustur.

Tablo 2 Deneysel stiregte kullanilan modelleme etkinliklerine yonelik bilgiler

Hafta Modelleme Etkinlikleri Kazanimlar
1.Hafta Bu Sayilarla Ne Yapmali? M.4.1.1.1. 4, 5 ve 6 basamakli dodal sayilar okur ve yazar.
M.4.1.2.1. En ¢ok dort basamakli dogal sayilarla toplama islemini
2 Hafta Mutfakta Neler Var? yapar.

M.4.1.3.1. En ¢cok dort basamakli dogal sayilarla gikarma iglemini yapar.
M.4.1.1.5. En gok alti basamakli dogal sayilar blyik/kigik sembolti
kullanarak siralar.
M.4.1.2.4. Dogal sayilarla toplama islemini gerektiren problemleri
cozer.
M.4.1.3.4. Dogal sayilarla toplama ve gikarma islemini gerektiren
problemleri ¢ozer.
M.4.4.1.4. Situn grafigi, tablo ve diger grafiklerle gosterilen bilgileri
4 Hafta Konserden Bagisa kullanarak gunlik hayatla ilgili problemler gozer.

M.4.1.5.5. Carpma ve bdlme arasindaki iliskiyi fark eder.

M.4.4.1.3. Elde etti@i veriyi sunmak amaciyla farkli gosterimler kullanir.
5.Hafta Kermesten Kitapliga M.4.1.4.6. Dogal sayilarla garpma iglemini gerektiren problemleri gozer.

3 Hafta En lyi Telefon Hangisi?

M.4.1.4.6. Dogal sayilarla garpma iglemini gerektiren problemleri gozer.

6.Hafta Van Mizesine Gezi M.4.1.5.6. Dogal sayilarla en az bir bolme islemi gerektiren problemleri
cozer.
M.4.1.6.1. Basit, bilesik ve tam sayili kesri tanir ve modellerle gosterir.
7 Hafta 1/A Okuyor M.4.1.6.3. Bir goklugun belirtilen bir basit kesir kadarini belirler.

M.4.1.6.4. Paydalari esit olan en ¢ok Ug kesri karsilastirir.

M.4.3.1.3. Dogrudan olgebilecedi bir uzunlugu en uygun uzunluk 6lgme
birimiyle tahmin eder ve tahminini lgme yaparak kontrol eder.
M.4.3.1.4. Uzunluk olgme birimlerinin kullanildigi en gok dg islem

8. Hafta Yeni Kitlphane h ST
gerektiren problemleri gozer.
M.4.3.2.1. Kare ve dikdortgenin gevre uzunluklari ile kenar uzunluklari
arasindaki iliskiyi agiklar.

9 Hafta Elmalar Ne Renk? M.4,‘3.3,2‘.‘Kare ve dikdortgenin alanini toplama ve garpma iglemleri ile
iliskilendirir.
M.4.3.5.2. Kilogram ve grami kiitle dlgerken birlikte kullanir.

10 Hafta Zayif ve Saglikli Giinler M.4.4.1.4. Situn grafigi, tablo ve diger grafiklerle gosterilen bilgileri

kullanarak gunlik hayatla ilgili problemler gozer (MEB, 2018).
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Tablo 2 incelendiginde her hafta bir tane islenecek sekilde toplamda 10 matematiksel
modelleme etkinligi olusturuldugu gortlmektedir. Bu etkinlikler olusturulurken matematiksel
modellemenin dodasi geredi ogrencilerin gunluk hayatta/gevrelerinde karsilasabilecekleri
problem durumlari goz onudnde bulundurulmustur. Ayrica hazirlanan etkinlikler 6grencilerin tek
bir cozUm yoluna bagli kalmayacagi yani ¢oklu ¢ozumler Uretebilecekleri sekilde tasarlanmistir.
Olusturulan etkinlikler iki uzman ogretim Uyesine degerlendirmeleri igin sunulmustur.
Degerlendirme sonucunda eksik ve hatall yerler dlzeltiimistir. Daha sonra hazirlanan etkinlikler
okulda bulunan sinif 6gretmenlerine sunulmustur. Ogdretmenlerin incelemeleri sonucunda
okulda bulunan &grencilerin dizeylerine uygun oldugu anlasilmistir. Ogretmenlerle sayi
degerleri, imla ve noktalama isaretleri de gozden gegirilmis ve son halini almistir. Tasarlanan
modelleme etkinliklerinin ¢gozUmleri her hafta gozden gecirilmistir. Etkinliklerin bitiminde
ogrencilerin ¢oztmleri eksik veya hatali gorilen noktalanyla ilgili sinifa genel duyurular
gerceklestiriimistir. Ogrenciler her hafta etkinliklerle ilgili model olusturarak ¢ozumler Uretmeye
yonlendirilmigtir.

Veri analizi

Elde edilen veriler, SPSS programindan yararlanilarak analiz edilmistir. ilk olarak verilerin
parametrik degerleri karsilayip karsilamadigini kontrol etmek igin normallik testi yapilmistir.
Betimsel istatistikler olarak bilinen carpiklik ve basiklik degerleri goz oninde bulundurularak
normal dagilim saglayip saglamadigina karar verilmistir. Carpiklik ve basiklik katsayilarinin her
ikisinin de sifir olmasi verilerin normal dagilima sahip oldugunu gosterir; ancak garpiklik-basiklik
degerlerinin yapilan ¢alisma degerleri gibi ¢cogunlukla sifirdan farkli olmasi durumunda, bu
degerler icin kabul edilebilir araliklar belirlenir. Carpiklik ve basiklik degerleri-1,5 ile +1,5 degerleri
arasinda olan veriler i¢in normal dagildigi sonucuna ulasiimistir (Tabachnick & Fidell, 2013, akt.
Demir, 2022). Bununla birlikte normallik degeri olan p>0,05 degerini sagladijindan normal
dagihm gosterdigi kabul edilmistir. Parametrik degerleri saglayan verilerin ¢ozimlenmesinde
veri tUrleri dikkate alinarak ayni grup icerisinde yer alan ikili kiyaslamalarda Bagimli Gruplar t
Testi, gruplar arasi kiyaslamalarda ise Bagimsiz Gruplar t Testi kullanilarak veriler analiz
edilmistir. Normal dagilimin olmadigi gorulen verileri analiz etmede Mann-Whitney U analizi
uygulanmistir.

Bulgular

Arastirma kapsaminda ilk olarak normallik dagilimlarina bakilmis ve elde edilen bulgular tablo
3'te sunulmustur.

Tablo 3 Normallik dagilimlarina yonelik analiz sonuglari

Gruplar Carpiklik Basiklik Shapiro-Wilk
SHT On-Test Egg% 371 jg :gg
SHT Son-Test ey o S 14
MYTO Gn-Test ey " o %
MYTO Son-Test ey e Jor 0

Tablo 3 incelendiginde SHT on testi, SHT son testi ve MYTO 6n testi aranan basiklik-garpiklik
degeri (-1,5ile +1,5) arasinda olma kosulunu sagladigindan normal dagdilim gosterdigi sonucuna
ulasilmasina ragmen Matematige Yonelik Tutum son testinin normal dagilmadigi anlasiimistir.
Daha net sonuglara ulagsmak igin Shapiro-Wilk normallik testi yapilmistir. Elde edilen bulgular
Isiginda p>.05 degerini saglayan SHT on testi ve son testi, MYTO 6n testinin normal dagildig
anlagiimaktadir. Bunun yaninda MYTO son testi p>.05 degerinin altinda kaldigi icin normal
dagihm gostermedigi gortlmektedir. Normallik testi sonucunda gruplardan bir tanesi bile bu
kosulu saglayamazsa non-parametrik istatistikler tercih edildiginden SHT on testi ve son testi,
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MYTO 6n testi igin parametrik istatistiklerden t testine bagvurulmustur (Deniz, 2020). Normal
dagilima uymadigr sonucuna varildigr MYTO son testi igin Mann-Whitney U testi uygulanmistir.

Arastirmada ikinci olarak deney ve kontrol gruplarinin SHT ve MYTO 6n test toplam puanlari
arasinda anlamli bir farklilik olup olmadigina bakilmis ve elde edilen bulgulara Tablo 4'te yer
verilmistir.

Tablo 4 Gruplara gore SHT ve MYTO 6n-test toplam puanlarinin karsilastirimasi

_ Ortalama
Grup n X Sx fark t sd p
SHT Deney 20 12.95 3.12 1.40 1.33 38 19
(On-test) Kontrol 20 11.55 3.53
MYTO Deney 20 60.45 11.97 2.90 .84 38 A1
(On-test) Kontrol 20 55.57 9.82

Tablo 4'te yer alan bulgulara gore deney ve kontrol gruplarindaki on test puanlarinin hem SHT
(t(38)=1.33, p>.05), hem de MYTO (t(38)= .84, p>.05) igin anlamli olarak farklilasmadigi tespit
edilmistir. Bu bulgu dogrultusunda deneysel stire¢c oncesinde deney ve kontrol gruplarinda yer
alan ogrencilerin sayl hissi ve matematige yonelik tutumlarinin benzer dizeyde oldugu
soylenebilir.

Arastirmanin sonraki asamasinda deney grubunun hem SHT hem de MYTO igin n test-son test
puanlari arasinda anlamli bir farkllik olup olmadigina bakilmis ve elde edilen bulgular Tablo 5'te
sunulmustur.

Tablo 5 Deney grubu SHT ve MYTO 6n test-son test toplam puanlarinin karsilastiriimasi

_ Ortalama
Testler n X SX fark t sd P
. ST On-test 20 12.95 3.12 3.72 -5.53 19 .00
Q 2 Spn—test 20 17.55 2.33
&5 MYTH On-test 20 60.45 11.97 14.52 -2.39 19 .03
Son-test 20 68.20 11.91

Tablo 5 incelendiginde deney grubu on-test ve son-test puan ortalamalarinin hem SHT (t(19)= -
5.53, p<.05), hem de MYTO (t(19)= -2.39, p<.05) igin anlamli olarak farklilastigi belirlenmistir.
Ortalama degerlere bakildiginda ise farkliigin hem SHT (x=17,55) hem de MYTO (%=68,20) igin
son-testler lehine oldugu gorulmektedir. So6z konusu bulgulardan hareketle deney grubunda
uygulanan matematiksel modelleme etkinliklerinin 6grencilerin sayi hissi yeterliklerine ve
matematige yonelik tutumlarina olumlu etki ettigi soylenebilir. SHT puanlari arasindaki farkin etki
blyUkligline bakildiginda (Cohen d=1.53) tespit edilmistir. Deder aralidi 0,8'den blyik oldugu
icin matematiksel modelleme etkinliklerinin sayi hissi Uzerinde budytk bir etkisi oldugu
sOylenebilir (Blylkoztirk, 2020). Yine MYTO puanlar arasindaki farkin etki buytkligine
bakildiginda (Cohen d=0.29) olarak hesaplanmistir. Matematiksel modelleme etkinliklerinin
matematige yonelik tutuma etkisinin etki buytkligu deger alani 0,2'den buyuk oldugundan
dusuk seviyede bir etkisinin oldugu ifade edilebilir (Blytkoztirk, 2020).

Arastirmada deney grubu o6grencilerinin yani sira kontrol grubunda yer alan 6grencilerin de hem
SHT hem de MYTO 0n test-son test puanlar arasindaki farkliligin anlamlilk dizeyine bakilmis
ve bu kapsamda ulasilan bulgulara Tablo 6'da yer verilmistir.

Tablo 6 Kontrol grubu SHT ve MYTO 6n test-son test toplam puanlarinin karsilastirimasi

_ Ortalama

Testler n X Sx t sd P
fark
_ SHT On-test 20 11.55 3.53 3.56 63 19 54
% § Son-test 20 11.05 216
CE MYT On-test 20 57.55 9.82 7.66 1.75 19 10

Son-test 20 54.55 10.67
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Tablo 6'da yer alan bulgulara bakildiginda kontrol grubunda yer alan 6grencilerin 6n-test ve son-
test puan ortalamalarinin hem SHT (t(19)= .63, p>.05), hem de MYTO igin (t(19) = 1.75, p>.05)
anlamli diizeyde farklilasmadigi gorilmektedir. Ulasilan bu bulgudan hareketle kontrol grubunda
yurtttlmus olan mevcut programa yonelik 6grenme-ogretme faaliyetlerinin 6grencilerin hissiile
matematige yonelik tutumlari tzerinde olumlu bir etki olusturmadidi soylenebilir.

Arastirmanin son asamasinda ise deney ve kontrol gruplarinin SHT ve MYTO son-test toplam
puanlari arasinda anlamli bir farklilik olup olmadigina bakilmistir. SHT son-test puanlarinin deney
ve kontrol gruplarinda anlamli bir farklilik olusturup olusturmadigina yonelik gergeklestirilen t-
testi sonuglari tablo 7'de gosterilirken, normal dagilim gostermeyen MYTO son-test puanlarina
yonelik uygulanan Mann-Whitney U testi sonuglarina tablo 8'de yer verilmistir.

Tablo 7 Gruplara gére SHT son-test toplam puanlarinin karsilastirimasi

Ortalama

Grup n X Sx fark t sd p
SHT Deney 20 17.55 2.33 6.50 9.15 38 .00
(Son-test)  Kontrol 20 11.05 2.17

Tablo 7 incelendiginde deney ve kontrol grubunun sayi hissi testi son-test toplam puan
ortalamasi sirasiyla x=17.55 ve x=11.05ir. Gergeklestirilen bagimsiz drneklem t testi sonucuna
gore sOz konusu iki grup arasinda deney grubu lehine istatistiksel olarak anlamli fark
bulunmustur (t(38)= 9.15 p<.05). SHT puanlari arasindaki farkin etki buyikligine bakildiginda
(Cohen d=8,37) tespit edilmistir. Deger araligi 0,8'den blylk oldugu icin matematiksel
modelleme etkinliklerinin sayi hissi Uzerinde buyuk bir etkisi oldugu soylenebilir (Blytkoztirk,
2020). Bu bulgudan hareketle deney grubunda uygulanan matematiksel modelleme
etkinliklerinin, kontrol grubunda yurUtllen 6grenme-6gretmen faaliyetlerine kiyasla daha etkili
sonuglar verdigi soylenebilir.

Tablo 8 Gruplara gore MYTO son-test toplam puanlarinin karsilastiriimasi

Grup n Sira ortalamasi Sira toplami z p
MYTO Deney 20 26.28 525.50 -3.13 .002
(Son-test) Kontrol 20 14.73 294.50

Tablo 8'de yer alan bulgular incelendiginde deney ve kontrol grubunun MYTO son-test sira
ortalamalari sirasiyla 26.28 ve 14.73'tur. Yapilan Mann-Whitney U testi bu iki grup arasinda
deney grubu lehine istatistiksel olarak anlamli fark bulunmustur (z=-3.13, p<.05). Cohen d etki
buyuklugu degeri incelendiginde Mann-Whitney U testi kullanildiindan r etki degerine
bakilacaktir (Blyukoztirk, 2020). R etki dederinin ise .24 oldugu tespit edilmis, bu baglamda
surecin dusuk duzeyde etki buydklugtne sahip oldugu gortlmektedir. Soz konusu bulgudan
hareketle deney grubunda gercgeklestirilen matematiksel modelleme etkinliklerinin kontrol
grubunda yurutulen ogrenme-ogretme faaliyetlerine kiyasla ogrencilerin matematik tutumlari
Uzerinde daha fazla etki gosterdigi ifade edilebilir.

Tartisma, sonug ve oneriler

Deney grubunda gerceklestirilen matematiksel modelleme etkinliklerinin ardindan yapilan
karsilastirmada sayi hissi on ve son test puanlarl arasinda son test lehine anlamli fark
bulunmustur. Gruplar arasi karsilastirmalarda deney ve kontrol gruplarinin sayi hissi son test
puanlari arasinda deney grubu lehine anlamli fark tespit edilmistir. Ulasilan bu bulgular deney
grubu ogrencilerinin sayi hissi becerilerinin kontrol grubuna kiyasla anlamli olgtide yuksek
oldugunu gostermektedir. Dolayisiyla bir 0grenme-ogretme sireci faaliyeti  olarak
gergeklestirilen matematiksel modelleme etkinliklerinin, ogrencilerin sayi hissi becerilerini
gelistirmede onemli etkiye sahip oldugunu soylenebilir. Dogrudan sayi hissi becerileri ve
matematiksel modelleme calismalarinin birlikte alindigi galismalar olmasa da ulasilan sonucu
destekler nitelikte gunluk hayat problemlerini konu edinen calismalar bulunmaktadir. Bahsi
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gegen calismalarin sonuglar ile ydrdtilen arastirmanin sonugclarinin paralellik gosterdigi
soylenebilir (Alkas Ulusoy, 2020; Akyar, 2023; Can, 2017; Irwin, 2007; Isik ve Kar 2011; Kart, 2024,
Yang & Wu, 2010). Ornegin Can (2017), sayi hissi temelli ¢dzim yolunu kullanma
performansinin, baglam igeren ve baglam icermeyen problem durumlarinda anlamli olarak
farklilik gosterip gostermedigine yonelik gercgeklestirdigi arastirmasinda ogrencilerin sayi hissi
temelli ¢ozdm performanslarinin baglam temelli problem durumlarinda anlamli derecede daha
yuksek oldugu sonucuna ulasmistir. Dolayisiyla s6z konusu ¢alismadan elde edilen bu sonucun
matematiksel modelleme etkinliklerinin 6grencilerin sayi hissine olumlu etki ettigi sonucunu
destekledigi soylenebilir. Akyar (2023) ise say! hissi gelistirme etkinliklerinin ilkokul 4. sinif
ogrencilerinin akademik basarisina ve say hissi becerilerine etkisini inceledigi ¢calismada, sayi
hissi formu sonuglarina gore galisma grubu ve kontrol grubu arasinda sayi hissi bilesenlerinin
hepsiicin anlamli fark olusturdugu, matematik akademik basari son testinde de gruplar arasinda
anlamli bir fark oldugunu tespit edilmistir. Isik ve Kar (2011) sayi hissi ile rutin olmayan
problemleri ¢ozme becerileri arasindaki iliskiyi incelemistir. 6, 7 ve 8. sinif 6grencilerine
uyguladiklar 7 adet acik uclu sorudan olusan sayi hissi testine ek olarak 5 adet rutin olmayan
problem testiyle calisma surdurmastutr. Arastirma sonucunda sayi hissi ve ayni zamanda
problem ¢ozme becerilerinin yetersiz olduguna ulasmistir. Ayrica sayl hissi gucli olan
ogrencinin rutin olmayan problem ¢ozme becerisinin de guclu oldugunu ortaya koymustur.
Benzer sekilde Irwin de (2001) ogrencilerin ondalik sayilar konusunda gelisim gostermesinde
baglam iceren ve icermeyen problemlerle galismalarinin etkisinin olup olmadigina bakmistir.
Arastirma sonuglarina gore baglamsal problemler UGzerinde calisan ogrencilerin  diger
ogrencilere kiyasla ondalik sayilara yonelik kavramsal anlamalarinin daha iyi duruma geldigi
ortaya clkmistir. Ondalik sayilarin kavramsal duzeyde iyi anlasilip, kavram vyanilgilarina
dismeden performans gosterilmesi etkili sayr hissi becerisinin bir gostergesi olarak
dusundlebilir. S6z konusu arastirmada benzer sekilde grup Uyeleri arasinda gecen diyaloglar
gozlemlenip incelendiginde de baglamsal problemler Uzerinde galisan ogrencilerin gergek
hayatta edindikleri bilgileri kullanarak ondalik ifadeler konusunu daha iyi anlamlandirabildikleri
ve kavrayabildikleri sonucuna ulasiimistir. Yine Yang ve Wu (2010) galismalarinda matematik
dersinde yer alan gercek yasam durumlarina dayanan etkinliklerin sayi hissi tzerindeki gelisimini
arastirmistir. Calismasinda deney ve kontrol gruplarinda farkli uygulamalar gerceklestirmistir.
Kontrol grubundaki 6grenciler matematik dersinde ders kitabindaki etkinliklerden yararlanirken
deney grubundaki ogrenciler ise gergek yasam durumlarina dayanan sayi hissi etkinliklerini
kullanmiglardir. On test ve son test sonuclarlyla deney grubundaki ogrencilerin sayi hissi
duzeyleri, kontrol grubuyla karsilastiriimistir. Deney grubunda sayi hissi duzeylerinin anlamli ve
daha yuksek oldugu sonucuna ulasmistir.

Kart (2024) calismasinda gergek yasamla iliskilendiriimis matematik odrenme etkinlikleri
uygulamanin 0ozel yetenekli ogrencilerin sayi hissi performanslarina etkisini incelemistir.
Arastirma sonucunda gercek yasamla iliskilendirilmis uygulamalarin 6zel yetenekli 6grencilerin
say! hissi performanslarina olumlu etkisinin oldugunu belirtmistir. Dolayisiyla bu ¢alismanin
sonuclariyla benzerlik gosterdigi soylenebilir. Bir dider calismada ise Alkas Ulusoy (2020) bu
calismadan farkli olarak 6grencilerin sayi hissini bagiml degil bagimsiz degisken olarak ele almis
ve sayl hissi temelli 6gretim surecinin 6grencilerin gunlik hayattaki matematigi fark etme ve
problem ¢ozmenin yani sira, matematik basarilarina etkisini incelemistir. Arastirma sonucunda
sayl hissi temelli tasarlanan ogrenme-ogretme surecinin  ogrencilerin  gunluk hayattaki
matematigi fark etme duzeylerine ve problem ¢ézme basarilarina olumlu etki ettigi sonucuna
ulasiimistir. Hem matematiksel modellemede hem de sayi hissinde matematiksel bilginin
dogrudan aktariimasi/edinilmesi yerine esnek ve yaratici dusunme surecleri ile 6grenme
surecine hakim olma durumu s6z konusudur. Ayrica gerek matematiksel modelleme gerekse de
say! hissi, ogrencileri ginlik hayata hazirlama fikrinden beslenmektedir. Dolayislyla matematik
derslerinde islenen konu ya da kavramlarin gercek yasam temelli ornekler/uygulamalar
temelinde sunulmasinin, ogrencilerin kurallara bagli kalmadan esnek distnme becerileri
edinerek ilerlemesi acisindan oldukc¢a onemli oldugu soylenebilir.
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Matematiksel modelleme yaklasiminin teorik altyapisi incelendiginde, literatirde uygulamaya
ozgu farkhliklar yer almakla birlikte temelde baglam temelli bir 6grenme-0gretme surecinin ise
kosuldugu gorilmektedir (Carlson vd., 2016; Canbazodlu ve Tarim, 2021). Dolayisiyla model
olusturma sureglerinde ogrencilerden gergeklestiriimesi beklenen temel faaliyet, gergek yasam
durumlarinin yorumlanmasi ve bu yorumlamanin devaminda sirecin kendilerince
matematiksellestiriimesidir (Lesh ve Doerr, 2003). Ozellikle 6grencilerin somutlastirmaya en
fazla ihtiya¢ duyduklari ilkokul dizeyinde ogrencilerin matematiksel modelleme etkinlikleriyle
karsilastirimasi matematiksel konu ya da kavramlarin anlamli bir sekilde ogrenilmesini
saglayacaktir. Bunun da devaminda matematik derslerindeki basarinin  ogrencilerde
matematige yonelik olumlu tutum gelistirmelerinin yani sira kaygi gibi olumsuz durumlarinda
azalmasina katki saglayacagi soylenebilir. Nitekim bu arastirmanin sonunda da deney grubunda
gerceklestirilen matematiksel modelleme etkinlikleri sonrasinda deney ve kontrol grubunun
matematige yonelik tutum olgedi on test ve son test puanlarl arasinda deney grubu lehine
istatistiksel olarak anlamli bir farka ulasimistir. Matematiksel modelleme etkinliklerinin
ogrencilerin  matematige iliskin tutumlarina etkisinin incelendigi arastirma bulgularinin
(Cinislioglu, 2017; Delikanli, 2019; Disbudak, 2014; Isik, 2018; Kog, 2021; Kurt, 2019; Muslu, 2016;
Uz, 2022; Unli, 2023) bu arastirmanin bulgulari ile benzerlik gosterdidi gorilmektedir. Aktas
(2019) tarafindan yapilan arastirmada ulasilan sonuclara gore, akademik basari ve matematik
tutumu yonunden model olusturma etkinliklerinin uygulandigi ogretimde geleneksel ogretim
yontemlerine kiyasla istatistiksel olarak anlamli bir fark olusturdugu gortlmdustir. Bunun yaninda
Muslu (2016) matematiksel modelleme problemleriile calisan 6grencilerin problemleri gdzerken
zorlanmadiklarini tam tersine zevkle calistiklarini belirtmistir. Digbudak (2014) ve Kurt (2019)
tarafindan gergeklestirilen deneysel calismalarda da matematiksel modelleme etkinliklerinin
uygulandigi gruplarda ogrencilerin matematige yonelik tutumlarinda olumlu degisiklikler oldugu
tespit edilmistir. Literatirde matematiksel modelleme etkinliklerinin sadece matematige degil
ayni zamanda matematigin iliskili oldugu diger disiplinlere yonelik de olumlu tutumun gelistigi
calismalarin oldugu gortlmektedir. Ornegin Guder ve Gurblz (2018), 7. sinif 6grencileri ile
gerceklestirilen disiplinler arasi model olusturma etkinliklerinin, 6grencilerde disiplinler arasi
iliskilendirme becerisi ve disiplinlere olan tutumu olumlu yonde gelistirdigi, ayni zamanda
ogrencilerin 6zguvenini arttirdigi sonuclarina ulasmislardir. Sonuc olarak yapilan arastirmada
dordincd sinif - ogrencileriyle  gerceklestirilen matematiksel modelleme  etkinliklerinin
ogrencilerin sayi hissi ve matematige yonelik tutum puanlarinda deney-kontrol grubu arasinda
anlamli fark tespit edilmistir. Olusan anlaml fark deney grubu lehinedir. Bu durum dikkate
alindiginda yapilan matematiksel modelleme etkinliklerinin sayi hissi gelisimi ve matematige
yonelik tutumu olumlu yonde etkiledigi yorumu yapilabilmektedir.

Bu cgalismada modelleme etkinlikleri dogrudan matematik dersinde matematik konu ve
kavramlari temelinde ele alinarak olusturulmus ve uygulanmustir. ilkokul seviyesinde diger
disiplinlerle iliskilendirmelerin daha yogun oldugu model olusturma etkinlikleri gergeklestirilerek
farkl degiskenler Uzerindeki etkisi incelenebilir. Yurttllen galisma matematiksel modelleme
etkinlikleri, matematikte bulunan 0grenme alanlarindan sadece birine odaklanarak
olusturulmamistir.  Bu sebeple vyapilacak yeni arastirmalarda bir o6grenme alaninda
derinlemesine yapilan etkinliklerle calisilabilir. Ayrica bu galisma sadece nicel verileri ortaya
koymaya calisan bir arastirmadir. Arastirmalarda nitel ve karma arastirma yontemlerinden de
yararlanilarak ogrenci ve 6gretmen goruslerinin de eklenecedi yeni arastirmalar ortaya konabilir.
Ek olarak bu arastirmada ilkokul 4. sinif 6grencileriyle sinirli kalinarak yurtttlmustur. Daha ktguk
yas gruplariyla ¢alisilabilir. Bulunulan okulun imkanlari ¢cergevesinde 40 ogrenci ile ¢alisiimistir.
Yeni ¢alismalarda galisma grubunun sayisi arttirilabilir. Etkinlikler 10 hafta sureyle her hafta iki
ders saati olarak planlanmis ve uygulanmistir. Bu slre uzatilabilir, haftalik ders saati sayisi
arttirilabilir. Model olusturma etkinliklerinin  kavramsal altyapisi ve ilkokul seviyesinde
uygulanisina yonelik sinif ogretmenlerine hizmet ici egitimler gerceklestirilebilir. Halihazirda
ogretim programlarinin yenilenmesi ile birlikte ilkokul ders kitaplarinda matematiksel modelleme
sureclerine yonelik orneklere daha fazla yer verilebilir.
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Yazar katki oranlari

Galismaya 1. yazar: %70, 2. yazar: %30, oraninda katki saglamistir.

Cikar ¢catismasi beyani

“Matematiksel modelleme etkinliklerinin ilkokul 6grencilerinin sayi hissi ve matematige yonelik
tutumlarina etkisi” baslikli makalemizin herhangi bir kurum, kurulus, kisi ile mali ¢ikar gatismasi
yoktur. Yazarlar arasinda da herhangi bir ¢ikar catismasi bulunmamaktadir.
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