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Introduction

The actions we take, the situations we encounter and the events we experience in our daily lives often
have predictable outcomes. It is therefore necessary to think about events or situations in a logical way.
Examples include the potential impact of weather on daily activities or the outcome of pressing a button
on a technological device. Children and adults alike can understand such causal sequences and infer event
outcomes. (Bullock & Gelman, 1979). In this context, probability is the phenomenon that enables us to
draw causal inferences from uncertain outcomes. Understanding probability is crucial in all aspects of our
lives (Bryant & Nunes, 2012).

Method
Research Model

This study, which explores probabilistic thinking in early childhood, is a literature review. The objective
of a review study is to provide a comprehensive and objective presentation of the existing literature on a
given topic, with the aim of justifying future research based on the findings of the study in question
(Cronin et al., 2008). A variety of classification systems exist for review studies, including the traditional
review, systematic review, and meta-analysis (Sutton et al., 2019). A traditional review is designed to
comprehensively gather and synthesize existing literature on a given topic, with the objective of
identifying gaps in the existing literature on that topic (Cronin et al., 2008). A systematic review is a
methodical examination of existing literature on a specific topic, with the objective of identifying relevant
studies, evaluating their quality, and integrating them into a coherent research framework. This process
is guided by a set of pre-defined criteria and aims to synthesize the findings within the context of the
research question (Higgins & Green, 2011). In contrast, a meta-analysis seeks to derive conclusions and
identify relationships through the statistical analysis of the findings of studies on the current topic (Polit
& Beck, 2006).

This study, which aims to provide a comprehensive review of the fundamental aspects of probabilistic
thinking in early childhood, adheres to the traditional review format. The study presents a comprehensive
review of the national and international literature on probability in early childhood, including a
classification, comparison, and presentation of the literature. In this context, the current topic is discussed
in accordance with four headings. Firstly, the fundamental components of probability are presented. This
section presents an analysis of the definition of probability, examining it from a variety of perspectives.
Subsequently, the fundamental constituents of probability are elucidated. The definitions of the
aforementioned components are provided, and the studies included in the literature that address these
components are presented as examples. Secondly, the development of probabilistic thinking skills in early
childhood is discussed. In order to facilitate the development of probabilistic thinking, the theories of
Piaget and Piaget's developmental stages were elucidated, and subsequently, the developmental
framework proposed by Fischbein and Way was subjected to analysis. Thirdly, the teaching of probability
in early childhood is analysed in terms of the curricula and teaching methods employed. In conclusion, a
synthesis of the literature discussed thus far is presented, along with recommendations for future
practice.

Probability and its Basic Components

Probability refers to a scenario where an event or situation can take place, but the outcome remains
uncertain (Doruk, 2021). According to the Turkish Language Association, probability is defined as the
possibility of an occurrence, likelihood, or possibility (Turkish Language Association [TDK], 2023). While
these definitions are appropriate for casual discourse, they do not offer sufficient insights into the
constituents of probability. On the contrary, there exist definitions that incorporate these elements,
enabling us to draw more inferences concerning probability. For instance, the Collins reference dictionary
characterizes probability as "the measurement of an individual's confidence and belief regarding the
occurrence of an event by assigning the outcome on a scale ranging from 0 to 1, where 0 denotes
impossible, 1 signifies definite, and proportioning the total outcomes to the favorable circumstances
simultaneously. According to Collins Reference Dictionary (1998), as cited in Way (2003), probability
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encompasses ideas of impossibility, probability, and certainty as well as components like sample space
and randomness.

Each perspective has its unique conception of probability that complements the shortcomings of the
other perspectives (Doruk, 2021). Definitions of probability in mathematics are based on various
perspectives, including classical probability, frequency probability, and subjective probability. Classical
probability mainly holds that the probable outcomes of an event can be derived by carefully identifying
the structure of the sample space. Probability based on frequency involves a subjective evaluation of the
likelihood of an event occurring. In contrast, probability based on empirical evidence relies on
experiments and trials to estimate the probability. The larger the number of trials, the more accurate the
probability estimate. This approach enables a more objective understanding of probability as it is
grounded in knowledge gained through experimentation. Conversely, a small number of trials may
produce a less reliable estimate. Subjective probability is an approach that attributes probability to
judgments influenced by factors like context and beliefs (Way, 2003). These probabilities, which can be
categorized as either classical or frequency within the framework of objective probability, as well as
subjective probability, form the foundation for employing probability in scientific studies or practical
applications, irrespective of which approach is preferred.

To better understand probability, which is an extremely complex concept, it is necessary to understand
its components as well as its definition. There are four basic components to probability. These
components are understanding randomness, understanding the sample space, quantifying probabilities
by comparing them, and understanding the relationship between events.

Understanding randomness as the first component of probability means understanding the nature and
consequences of randomness by integrating it into our daily lives. Understanding the impact of
randomness is fundamental to statistical thinking. Probability problems are marked by uncertainty, which
is essentially the outcome of randomness. In competitive games, randomness is a crucial factor that
significantly affects the outcomes. Determining who serves first in a volleyball game based on whether a
coin is tossed in the air and lands heads or tails or shuffling and distributing a deck of cards before the
game are examples of situations involving randomness. Although randomness may seem like a negative
situation because it creates uncertainty, it contains luck and justice. Piaget (Piaget & Inhelder, 1975), the
first person to study randomness in children, found that preschool children could not fully understand
randomness. His experiments paved the way for subsequent research and initiated discussions about the
developmental trajectory of probability (as cited in Nikiforidou & Pange, 2010). Following Piaget,
researchers who suggested that randomness may be present in some cases in early childhood emphasized
that the potential to support probabilistic reasoning should be developed from these periods (Kuzmak,
1983; Paparistodemou et al., 2008). For example, Kuzmak and Gelman (1986) presented children with a
task in which they were asked to make predictions about the outcome of both a random and a non-
random event, using the apparatus that they had prepared. The results of the experiment indicated that
the majority of children aged four and above were able to make accurate predictions, demonstrating an
ability to distinguish between random and non-random situations.

The second principle of probability involves comprehending the sample space. To clarify, solving any
probability problem requires identifying all possible events and sequences of events (Keren, 1984).
Considering all probable outcomes is crucial to determining the likelihood of an event occurring. Knowing
the sample space, which contains all possible outcomes, is crucial for solving probability problems.
However, determining the sample space requires certain cognitive prerequisites. Children must be
capable of visualizing specific situations, considering all feasible outcomes and eliminating the improbable
to identify the sample space, while retaining the possible. Technical jargon and complex terminology are
avoided to ensure a clear, logical progression of ideas. For instance, when picking balls from a sphere with
red, yellow, and blue balls, the only possible colors are red, yellow, and blue, making a green ball
impossible. Therefore, this procedure includes probability concepts such as possible, probable, and
impossible (Bryant & Nunes, 2012). Furthermore, Piaget (Piaget & Inhelder, 1975) suggested that children
can comprehend randomness through the sample space (as cited in English, 1991). In 1991, an Australian
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psychologist conducted an experiment in which children were presented with a teddy bear and an
assortment of clothes that the teddy bear could wear. The objective was to ascertain the number of
combinations that could be made. During the experiment, the children were instructed to identify all
possible combinations by forming all possible pairs of clothes. The experiment yielded evidence that a
method utilizing concrete materials, though initially perceived as complex for early childhood, proved
highly effective in facilitating children's comprehension of sample space. Similarly, Kafoussi (2004)
underscored that children demonstrated considerable advancement in their probabilistic thinking abilities
related to sample space when instructed using a constructivist approach-based curriculum.

Comparing and quantifying probabilities entails calculating the probabilities of two or more events.
Probability is a quantitative measure expressible as a fraction or ratio. The proportions of red and blue
balls in a container can be determined and quantified (e.g., 8/12) to assess which color is more probable.
Similarly, young children can develop basic comparison skills such as more-less, which is equivalent to
calculating probabilities. In other words, according to Bryant and Nunes's (2012) findings, the likelihood
of the ball being red increases as there are more red balls than blue balls. In their study with young
children, Xu and Garcia (2008) demonstrated that even infants as young as eight months old can
successfully complete such tasks. Similarly, Falk, Falk, and Levin (1980) presented children between the
ages of 4 and 11 with two situations and asked them to choose the one with a higher probability of
occurrence. The process was reinforced with the provision of rewards. The results of the study
demonstrated that success can be achieved at an early age. The results demonstrated that children were
able to apply probability in their decision-making, indicating that this concept can be incorporated into
educational activities at this age. However, to compare and quantify probability, proportional reasoning
skills are necessary. Proportional reasoning requires the capability to identify, recognize, and apply
mathematical operational relationships in all proportional situations and differentiate non-proportional
ones (Cramer et al., 1993). It presents a challenge in quantifying probability during early childhood and is
restricted to comprehending the relationship between parts and wholes (Bryant & Nunes, 2012).

Finally, understanding correlations means recognizing the relationship between two events. In
everyday life, we make inferences about the effects of certain situations we encounter by establishing a
relationship between them. These inferences are based on correlational reasoning, which means that we
need to understand all three ideas mentioned above (Bryant & Nune, 2012). Therefore, they require a
higher level of cognitive competence. At this point, although Inhelder and Piaget (1958) were pioneers
with their studies, these studies generally focused on children's responses to correlation situations.
Conversely, itis essential to assess children's capacity to ascertain whether a reciprocal relationship exists
between events or situations. In other words, the question remains whether children are able to test
whether there is a coincidence or a relationship by observing the frequency of correlated events. Indeed,
it is hypothesized that the instruction of probability concepts may also enhance correlational reasoning
(Bryant & Nunes, 2012).

The Development of Probabilistic Thinking

Research on the development of probabilistic thinking in children dates back to Piaget and Inhelder's
1975 study (Piaget & Inhelder, 1975). Piaget claimed that the understanding of probability is weak in early
childhood. This claim sparked discussions about the existence of probabilistic thinking in early childhood.
New theories on the existence of probabilistic thinking have been proposed as the result of numerous
studies on probability during various periods. This section will present the theories of Piaget, Fischbein,
and Way regarding the development of probabilistic thinking in children.

1. Piaget

Piaget conducted research with children aged 4 to 15 to explore the development of probability
concepts alongside cognitive development theory. Based on the results, Piaget analyzed the development
of probabilistic thinking across three levels aligned with cognitive development stages: preoperational,
concrete, and abstract. Piaget examined cognitive development in three dimensions: logical and
arithmetic operations, combinations, and probabilistic reasoning. He argued that the stages of
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probabilistic reasoning follow a fixed order, although age of emergence may vary, with the child's
intelligence, experiences, and culture playing a significant role in the process (Jones & Thornton, 2005).

Stage 1: Pre-operational Stage (before age 7)

According to Piaget, children at this stage lack certain mental operations (logical and arithmetic). They
cannot understand reversibility, so pre-logical, intuitive thinking prevails. Since they have the
characteristics of the pre-operational period, they cannot attribute the appropriate view to deduction and
causality. As a result, they cannot understand the concepts of uncertainty, randomness, and certainty.
Therefore, they are not surprised when the least probable event occurs. This shows that the basic
components of probability have not been acquired, and therefore probabilistic reasoning is not yet
possible. Since multiplication and combinational reasoning are not developed at this stage, children
cannot make sense of the structure of the sample space (Piaget & Inhelder, 1975, as cited in Way, 2003).
In terms of randomness, children at this age are looking for order. For example, if a coin toss comes up
heads four times in a row, the child may argue that the fifth toss will come up tails because such a situation
would be fair. However, randomness is inherently unpredictable, and preoperational children cannot
distinguish it (Way, 2003). At this level, which covers early childhood, probabilistic thinking is
characterized by limited cognitive abilities (Nikiforidou, 2018). As a result, Piaget emphasized that
preoperational children cannot learn probability concepts such as uncertainty, randomness, and certainty
because their thinking about probability is completely subjective (Way, 2003).

Stage 2: Concrete Operations Stage (7-12 years)

Piaget posits that this stage is significant in the formation of a child's intuition of randomness and
chance, and in the development of the cognitive skills that allow them to discern certainty from
uncertainty. Additionally, reversibility becomes understandable to children during this stage, with the
exception of large numbers. During this stage of development, children begin to explore combinatorial
systems and gain an understanding of how to recognize new situations that arise. However, due to
incomplete proportional thinking, they tend to consider quantities rather than ratios, resulting in an
incomplete and empirical knowledge of probabilistic thinking. During this phase, children begin
developing an understanding of probability concepts. However, this understanding is often inconsistent
and leads to difficulty in comprehensive probability analysis (Piaget & Inhelder, 1975, as cited in Way,
2003).

Stage 3: Formal Operations Stage (12+ years)

According to Piaget, at this level, children already have the mental operations for probabilistic
thinking. These mental operations make it possible to generalize about probability, understand complex
situations, fully construct probability concepts, reason combinatorially and proportionally, and measure
the probability of an event (Piaget & Inhelder, 1975, as cited in Way, 2003).

2. Fischbein

Alongside Piaget's (Piaget & Inhelder, 1975) research, Fischbein also examined the advancement of
probabilistic reasoning in children and highlighted the significance of "intuitions" in their understanding
of probability concepts. According to Fischbein (1975), intuition refers to a comprehensive and immediate
cognitive belief that remains implicit. The malleability of intuition permits it to be molded through a
structured process. Fischbein emphasized that probabilistic events are intuitions shaped by social learning
and personal experience. Different categories of intuitions were proposed, including primary and
secondary intuitions, forming the complex intuitive foundation for probabilistic reasoning. Different
categories of intuitions were proposed, including primary and secondary intuitions, forming the complex
intuitive foundation for probabilistic reasoning. Fischbein argued that this foundation should be
established in early childhood (Fischbein, 1975). Different categories of intuitions were proposed,
including primary and secondary intuitions, forming the complex intuitive foundation for probabilistic
reasoning. Primary intuitions are cognitive gains acquired through personal experience without any
formal instruction, while secondary intuitions are obtained through structured education and transfer of
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social experiences to scientific knowledge (Ortiz & Alsina, 2019). Contrary to Piaget, Fischbein posited that
the sense of chance exists in the preschool years and asserted that its development through experience
and reasoning also enhances children's understanding of probability. As per Fischbein, intuitions are
pivotal for constructing probabilistic knowledge and can be fostered through instructional processes
(Nikiforidou, 2018).

In his 1975 work, Fischbein outlined the two primary dimensions of the development of probability
intuition. The initial dimension centers on nurturing knowledge of probability, emphasizing chance
intuition, relative frequency intuition, probability judgment, and combinatorial processing. Chance
intuition entails the competency to differentiate between random and predictable outcomes; relative
frequency intuition requires adaptation of predictions to the likelihoods of events; probability judgment
entails predicting by comparing the probabilities of events quantitatively; and combinatorial processing
encompasses the ability to identify all possible outcomes. The second dimension assesses the probability
judgment ability resulting from probability learning (teaching effect). Fischbein developed stages of
development based on these two primary foundations, which share similarities with Piaget's stages but
also differ (Fischbein, 1975). This presentation outlines these levels and their respective characteristics.

Preschool Period (before age 7)

The Intuition of chance. During preschool years, children develop the ability to differentiate between
random and predictable situations. However, this distinction is not fully operationalized due to the
features of their cognitive development, such as subjectivity, passive induction, the idea of controlling
situations, and limitations in deduction. However, when the number of possibilities and, accordingly, the
number of possible combinations is limited, the child can reason correctly and, sometimes, more
accurately than the child in the concrete operations stage.

The concept of relative frequency allows preschoolers, as an expression of primary intuition, to align
their predictions with the probabilities of occurrences. As a result, probability matching emerges as a
representative expression of relative frequency intuition. Probability matching is the tendency for
estimates of random event outcomes to correspond to the underlying probability distribution of the
events. For instance, if a box consists of three black and three white beads, and after conducting ten
draws, seven black and three white beads are retrieved, then it is likely that the eleventh bead drawn will
be black.

Making predictions is based on the estimation of odds proportional to the probability of an event
happening. Preschoolers may be misled in their decision-making because they lack adequate conceptual
frameworks. This results in responses that reflect only intuitive and pre-processing levels. Additionally, a
child's estimation of probability may be influenced by their perceptions of color, object locations, and
preferences. However, if such influences are eliminated through proper experimental control and the
required comparison situation is not overly complex, preschool-aged children can accurately estimate
probability.

Combinatorial operations. When concrete materials are included in the instruction, preschoolers can
make very few empirical combinations (e.g., identifying all possible groups that two different objects can
form).

Effect of Instruction. Preschoolers have a natural intuition about probability and its measurement, but
this is limited to pairwise comparisons. Therefore, teaching probability has very little impact on
preschoolers (Fischbein, 1975).

Concrete Operational Period (7- 12 years)

The intuition of chance. The representation of chance, characterized by primary intuition in preschool
children, transforms into a distinct, coherent, and conceptual structure after the age of seven. During this
period, the child begins to understand the relationship between unpredictable situations and their
reversibility.
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The intuition of relative frequency. Probability adjustment develops and stabilizes in parallel with age.
This means that relative frequency intuition is carried forward from primary intuitions.

Estimation of Odds. Comparing the probability of drawing a white marble with the probability of
drawing a black marble.

Combinatorial operations. Through structured instruction and trial and error, children can build basic
operations for combinations.

Effect of Instruction. Although proportional reasoning skills are still weak, the lack of this skill does not,
contrary to Piaget's view, preclude the learning of probability. In fact, with appropriate training, children
can make judgments about comparison problems. Although children show dominant response patterns
during this period (positive/negative novelty effect, successive effects), this disappears toward the end of
the concrete operational period (Fischbein, 1975).

Formal Operational Period (12+ years)

The intuition of chance. As abstract thinking develops, a more complete concept and understanding of
probability develops. However, in some cases, it may require causal dependencies to reduce uncertainty.

The intuition of relative frequency. Probability adjustment continues to develop at this level and
becomes faster.

Estimation of Odds. The child is able to give correct answers from the beginning, even when comparing
conditions with unequal probabilities.

Combinatorial operations. Contrary to Piaget's view, Fischbein believes that children at this age may
not be able to perform combinatorial operations in a fully systematic way and need instructional support.

Effect of Instruction. With appropriately structured instruction, children of this age can develop
secondary intuitions (Fischbein, 1975).

3. Way

Way (2003) acknowledges that previous studies on probabilistic reasoning have added valuable
information to the literature but criticizes these studies in several ways. Way notes that previous studies
of children's probabilistic judgments have been conducted only with children of a certain age range, using
limited concepts, and evaluated with adult reasoning. In contrast, Way argues that children's intuitive
understanding of probability concepts should be taken as a starting point. Way states that the
development of children's mathematical judgment in the face of probability tasks consists of three stages,
and that the first two stages consist of two sub-stages within themselves. He emphasized that these sub-
stages bear the traces of the preceding and following stages but are still defined as transitional stages
because they are not clearly observed (Way, 2003). These stages and the approximate ages at which they
occur are listed below.

Stage 1

a. Non-Probabilistic Thinking. The average age range for this stage is 4 years to 8 years. Children at
this stage have a very limited understanding of randomness. Children rely more on visual stimuli
and comparisons to make decisions. They cannot sort probabilities. In general, children at this
level have an incomplete awareness of the concept of randomness.

b. Transitional Phase. The average age range for this level is 5 years to 11 years. It has similar
characteristics to the stage where probabilistic thinking has not yet occurred, butit is a transitional
period for the emergence of probabilistic thinking (Way, 2003).

Stage 2

a. Emergent Probabilistic Thinking. The average age range for this stage is 6 years to 12. At this
stage, children begin to recognize exemplar structure. They can sort probabilities by visual
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comparison or number estimation. They use addition and subtraction strategies to compare
probabilities. They begin to recognize probability concepts such as equal probability and
improbability.

b. Transitional Phase. The average age range for this stage is 7 years to 11 years. It is the stage of
transition from the emergence of probabilistic thinking to the quantification of probability (Way,
2003).

Stage 3

a. Quantification of Probability. The average age range for this stage is 9 years to 12 years. The child
can make numerical comparisons at this stagecan think proportionally, can measure emergent
or present probability. The relationship between chance and probability is more understandable
compared to the previous two levels (Way, 2003).

Probability Teaching in Early Childhood

The inclusion of probability concepts in early childhood education has become increasingly important
due to research on probabilistic thinking (Fischbein, 1975; Jones et al., 1997; Piaget & Inhelder, 1975;
Polaki et al., 2000; Way, 2003), the development of intuition (Fiscbein, 1975), probabilistic judgments
(Davies, 1965; Goldberg, 1966, Kuzmak & Gelman, 1986; Yost et al., 1962), and probability concepts (Falk
et al., 1980; Shtulman & Carey, 2007). The National Council of Teachers of Mathematics (NCTM) included
probability in its standards for mathematics education in 1985. The inclusion of probability in American
state programs have influenced other countries, resulting in increased research on the teaching and
learning of probability in early childhood (Jones & Thornton, 2005).

NCTM (2000) systematically incorporated probability into the curriculum from an early age, based on
the need to make and evaluate data-driven inferences and predictions, learn basic probability concepts,
and discuss probable and improbable events to develop skills applicable to everyday life. In this vein,
NCTM promotes the early teaching of probability and suggests including activities that enable children to
use probability language to evaluate their experiences and concentrate on the factors that influence the
events they encounter. Consequently, NCTM accentuates the crucial role of probability and probability
literacy in the early stages.

Today, in addition to the NCTM standards, probability is included in the early childhood mathematics
education programs of many states in the U.S., along with data analysis, and probability is taught within
the framework of specific objectives. As an example of the indicators related to probability in early
childhood mathematics programs in different places, the relevant parts of the early childhood education
programs in NCTM, various states in the US, Canada (Ontario) and Australia are shown in Table 1.

Table 1
Probability-Related Indicators in NCTM, States of the United States, Canada (Ontario) and Australia Early
Childhood Mathematics Standards

Indicators

e Collects, organizes, and presents pertinent data to formulate and answer
NCTM (2000) questions that can be addressed with data.

e They select and apply appropriate statistical methods to analyze the data
e Develop and evaluate inferences and predictions based on the findings.

Colorado e Describe and compare measurable characteristics.
& Standards (2010) e Compare two objects with the same measurable property, see which is
"more"/"less", and describe the variation.
e (Categorizes items and counts the number of items in each category.
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Core Knowledge
(2013)

South Carolina
Standards (2015)

lllinois Standards
(2013)

Missouri
Standards (2001)

Pensilvanya
Standards (2001)

Canada (Ontario)
Standards (2016)

Australia (2020)

Students should collect data and ask objective questions about themselves
and their environment.

They should classify objects based on their properties and organize the
data they collect.

Demonstrate the ability to organize and interpret emerging data through
mathematical processes.

Organizes and explains data and information.

Makes predictions about the outcome before gathering information with
teacher support and multiple experiences over time.

Identifies, explains, and applies probabilities of events.

Describes the probability of events using appropriate vocabulary such as
" "always," and "never.

"possible," "impossible,

Collect, organize, and display data.

Categorize the objects into categories and count the number of objects in
each category.

Use mathematical operations to measure, represent, organize, and
understand data.

Children collect, organize, display, and interpret data to solve problems,
communicate information, and explore the concept of probability in
everyday contexts as they progress through the kindergarten program.

Collects, compares, and sorts data represented by objects and images in
response to given research questions about known situations.

Upon analyzing Table 1, it is apparent that preschool standards encompass probability skills in
conjunction with data analysis. According to the table, the probability skills that are crucial for preschool
children comprise the use of probability language, organizing and explaining data, and making inferences.
The outcomes emphasized in the standards are indicative of the essential skills that set the foundation for
probability skills. Additionally, a shared objective of the standards is for children to possess the capability
to use probability skills to logically reason about the potential results of various events and situations.

If we look at the gains in the programs of the Ministry of National Education in our country, we see
that the topic of probability in mathematics education is first introduced in the 8th grade program. The
results and explanations of the 8th grade mathematics program in relation to probability are presented

in Table 2 (MEB, 2018).
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Table 2

Learning Outcomes and Explanations Related to Probability in the 8th Grade Mathematics Curriculum MEB

2018.

Learning Outcomes

Explanations

M.8.5.1. Determines the possible
outcomes of an event.

M.8.5.1.2. Distinguishing events
with different probabilities and
providing examples.

M.8.5.1.3 Explains that the
probability value of each output in
events with equal chances is equal
to 1/n.

M.8.5.1.4. Understand that
probability always falls within the
range of 0 to 1, inclusive of both 0
and 1.

M.8.5.1.5. Calculation of
probability of a simple event.

the

For instance, it is noted that there are eight potential outcomes
associated with drawing a ball from a bag containing three red
and five blue balls. More than one event outcomes are not
addressed.

This section covers intuitive situations that do not require
probability calculations. For example, research studies
demonstrate that a randomly selected name from a list of school
teachers and students is more likely to belong to a student.
Moreover, the probability of selecting a male student at random
from a group of 15 male and 15 female students is equivalent to
the probability of choosing any student.

a) The "n" in the outcome statement refers to the number of
potential situations.

b) The activities included aim to distinguish between events with
equal likelihood and those without.

c) It is emphasized that probability measures the likelihood of an
event.

a) We will focus on two types of probabilities in this discussion:
impossible and certain events.

b) It is important to note that the sum of the probability of an
event happening and the probability of it not happening is
always equal to 1.

a) Examples, such as rolling an odd number on a die, are
provided.

b) However, the text does not cover the probability of discrete
and non-discrete, dependent and independent events.
c) Also, the probability of multiple events is not discussed.

Upon examination of Table 2, it becomes evident that the outcomes related to probability encompass
a range of concepts, including probability comparison, understanding the sample space, discerning
relationships, and quantification. It is also noteworthy that the outcomes involving probability
comparisons (more/less) and determining the situations of an event are included even in early childhood
in different country standards. Nevertheless, despite the absence of explicit references to probability in
the Updated Preschool Education Program (2023) in our country, some outcomes and indicators in the
domain of cognitive development serve as foundational elements for the development of probability
skills. The aforementioned outcomes and indicators are presented in Table 3 of the Updated Preschool
Education Program (2023).
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Table 3
Outcomes and Indicators Related to Probability in the Ministry of National Education Preschool Education

Program (2023)

Learning Outcomes

Indicators

Learning Outcome 4,
Evaluates predictions about
objects/situations/events.

Learning Outcome 5.
Establishes a cause-effect
relationship.

Learning Outcome 7.
Organizes
objects/entities/events
according to their various

characteristics.

Learning  Outcome 10.
Demonstrates counting
skills.

Learning  Outcome 11.
Performs simple

addition/subtraction
operations using objects.

Learning  Outcome 13.
Measures objects/entities.

Learning  Outcome  23.
Decides between options.

Examines the object/situation/event. Makes a prediction. Examines the
real situation. Compares the real situation with the prediction. Explains
the similarities/differences between the prediction and the real
situation. Makes inferences about his/her prediction.

Says the possible causes of an event. Says the possible results of an
event. Explains  the  cause-effect relationship  between
objects/situations/events.

Compares objects/entities/events according to various characteristics.
Matches objects/entities/events according to their various properties.
Classifies objects/entities/events according to their various properties.
Sorts objects/entities/events according to their various properties.

Counts rhythmically forward/backward. Counts the objects in the
group shown. Says how many objects/entities he/she counts. Shows as
many objects/entities as the specified number. Says the number that
comes before and after a number. Says the number indicating a
sequence. Matches object groups with numbers. Says the number of
objects/entities in a group quickly without counting.

Recognizes increase/decrease situations in daily life. Gives examples of
addition/subtraction in daily life. Adds the specified number of objects
to object groups. Subtracts the specified number of objects from the
object group. Tells the result of the addition/subtraction operation
using objects.

Say measurable properties of objects/entities. Predicts the result of
measurement. Measures objects/entities using non-standard units of
measurement. Says the result of the measurement. Compares the
measurement result with the predicted result. Explains the functions of
standard measurement tools. Selects the appropriate standard
measurement tool for the property to be measured.

Identifies options. Questions the positive/negative aspects of the
options. Makes a choice between options. Implements the preferred
option/decision. Develops new options according to the results of the
decision.

On the other hand, in the Education Model of the Preschool Education Program (2024), the probability

skill is based on the mathematics domains and their explanations are presented in Table 4.
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Table 4

Outcomes and Indicators Related to Probability in the Ministry of National Education Preschool Education

Program Education Model (2024)

Mathematics Field

Explanations

MFS6. Count Skills

MFS1. Mathematical
Reasoning Skills

MFS2. Mathematical
Problem-Solving Skills

MFS.1. Rhythmic and perceptual
counting

MFS. 4. To be able to make
inferences about mathematical
facts, events and objects

MFS. 5. To be able to solve
mathematical problems

MFS.6. Interpret mathematical
problems

MFS. 7. Develop explanations
and strategies for mathematical
problems and their solutions
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a) Counts rhythmically between 1 and
20.

b) Says the number of objects/entities
between 1 and 20.

a) Makes inferences about the
measurable properties of objects.

b) Compares objects, facts and events.

¢) Makes inferences about objects,
facts and events.

a)Says the parts of mathematical
problems.

b) Explains the relationships between
the parts of mathematical problems.
c) Says the number of missing/excess
parkas.

¢) Says the new number of objects in
a group with increasing/decreasing
number of objects up to 5.

a) Express mathematical problems in
a variety of ways.

a)Creates a strategy for solving a
mathematical problem.

b) Explains the reasons for the
solution he/she chooses.

c) Tests the solution path he/she has
chosen/planned.

¢) Explains the result with
justifications.

d) Attempts a new solution when

he/she cannot reach the solution.
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a) States a problem that can be
MFS.11. Identify problems that researched from daily life.
can be researched b) Expresses a problem encountered
in daily life in his/her own words.
MFS4. Ability to Work
with Data and Make
Decisions Based on Data

MFS.13. To be able to reach a) Tells what to do to analyze the data
findings for solving problems he/she obtained/accessed.

b) Analyzes the data
obtained/accessed.

The outcomes of both the Updated Preschool Education Program (2023) and the Preschool Education
Program Education Model (2024) are consistent with the standards set by countries that have
incorporated probability into their early childhood education curricula. In particular, the decision-making
skill incorporated into the cognitive development domain of the Revised Preschool Education Program
(2024) represents a crucial prerequisite competence pertaining to probabilistic reasoning. Furthermore,
the Mathematical Reasoning Skill in the Preschool Education Program Education Model (2024), entitled
"Making inferences about mathematical facts, events, and objects," is defined as follows:

"(...) they are expected to express their ideas about the possibility of an event occurring, to give
examples of events that are impossible / probable / certain to occur and events that are impossible /
probable / certain to occur, and to explain their thoughts about whether an event will occur or not."

Upon examination, it becomes evident that the capacity to make mathematical inferences is
inherently linked to the ability to think probabilistically. In consequence, children must utilize the
fundamental elements of probability, including the employment of probability language, the performance
of probability comparisons, and the comprehension of randomness, while engaged in mathematical
inferences. Consequently, in our country, it is evident that the abilities requisite for probability skills are
initiated during the early stages of childhood. Conversely, it is noteworthy that in the educational levels
preceding the 8th grade in Turkey, probability-related acquisitions are not regarded as a discrete skill area,
but rather subsumed under related competencies.

In conclusion, the lack of consensus in teaching probability is evident among early childhood education
programs in different countries. While some focus solely on data analysis, others include concepts of
probability, and still others do not directly cover probability. Groth (2018) asserts that this discrepancy
raises various questions. The initial inquiry is the degree to which an education emphasizing the language
of probability can foster probabilistic thinking over an extended duration. Second, how can children
become acquainted with probability language? Third, how ought teachers facilitate guidance for children
to establish associations between probability language and their routine existence? The outcomes of
these inquiries can be employed to devise learning objectives for children and professional growth
objectives for instructors. In other words, research and field practice are necessary to explore how
children learn probability, which is a growing field in early childhood mathematics education, and how to
effectively teach it (Ben-Zvi et al., 2018).

Previous studies suggest that children can learn probability through different strategies. Effective
interventions, which consider developmental levels and employ diverse materials, have led to substantial
advancements in probabilistic thinking during early childhood (Kafoussi, 2002; Tarr, 2002). For example,
Alsina and Ortiz (2019) supported that basic probability language and concepts are learned in learning
environments where the process is concretized and made visual with objects and manipulative materials
used in daily life. Similarly, Shtulman and Carey (2007) stated that children understand probability
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concepts such as possible and impossible. Again, with the studies carried out; Children's statistical
reasoning was evaluated through picture story books and it was reported that they responded
appropriately to uncertainty (Kinnear, 2013), it was emphasized that they could carry out probability tasks
through games (Falk et al., 2012), and it was stated that they understood randomness and could provide
appropriate explanations for the outcome of the event (Kuzmak & Gelman, 1986; Nikiforidou & Pange,
2010). Paparistodemou and Noss (2004) supported children's learning of the concepts of randomness and
sample space by including technology in the process. The study supported that children can acquire these
concepts under the influence of a dynamic environment provided by technology.

Way (2003) highlights the significance of early childhood probability education and presents four
recommended teaching tools for this purpose. These tools entail posing informative questions, offering
diverse experiences through probability games and activities, exploring simplified probability concepts for
children, devising lucid activities for sample spaces, and formulating assorted numerical strategies for
teaching. Way (2003) highlights that early childhood activities should incorporate concepts of
comparative likelihoods, most plausible scenarios, and equiprobability owing to their heightened
comprehensibility. Additionally, it is crucial to involve children in the decision-making process and
incorporate sample space throughout the activity to instill the concepts of probability, chance, and
randomness in them. Threlfall (2004) highlights the significance of relating everyday language to the
terminology of probability. To effectively teach probability in early childhood, Threlfall (2004)
recommends the following

1. Relating everyday expressions to the language of probability,
2. Answering probability questions with data provided,

3. Questioning the probability of a described situation,

4. Data collection and empirical reflection.

Studies examining the outcomes for young children in early childhood education, through the
implementation of probability-focused language in classroom settings, have presented comparable
findings (Alsina & Ortiz, 2019; Falk et al., 2012; Kinnear, 2013; Kuzmak & Gelman, 1986; Nikiforidou &
Pange, 2010; Shtulman & Carey, 2007). Therefore, recent studies support Fischbein's (1975) assertion that
young children can demonstrate skills necessary for probability and perform probabilistic reasoning
(Hawkins & Kapadia, 1984).

Consequently, an emerging question regarding the teaching of probability in children is "how" to teach
it (HodnikCadez & Maja Skrbec, 2011). It should be noted that children possess a prior understanding of
probability even before beginning their formal education. Individuals develop assessments of what is
likely, possible, and impossible in everyday occurrences, representing an informal type of probabilistic
inference. It is crucial to utilize this initial comprehension, intuition, and expertise when instructing
(Gelman & Brenneman, 2004; Nikiforidou et al., 2013). Previous research has highlighted that probabilistic
thinking can be fostered in early childhood by utilizing past experiences in probability tasks presented
through play, concrete materials, developmentally appropriate expression, and contextualization
(Sharma, 2014; Skoumpourdi et al., 2009). Different techniques and materials have been employed in
teaching probability in early childhood, such as:

1. Concrete materials like manipulative toys, dice, spinning tops, cards, board games, and jars
(Nikiforidou, 2018),

2. Other useful materials include picture storybooks, scripts, songs, and visual stimuli (Alsina, 2017;
Nikiforidou, 2018),

3. Graphs and tables (Alsina, 2017),
Daily life experiences such as weather and sports events (Alsina & Vasquez,2017),

5. Video/internet games and group games (Falk et al., 1980; Pange, 2002).

Using these methods, a wide range of activities can be incorporated into lesson planning for early
childhood classrooms. While mathematics serves as the basis for understanding probability, utilizing
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different types of activities can contribute significantly to children's comprehension. An example of such
an activity, "Frog Race," is presented below for teaching probability in early childhood education.

Activity name: Frog Race

Materials requirements: Two coins for each group, worksheet for each child.

Application:

e The teacher identifies photos and videos related to probability concepts. He/she projects these
photos and videos to the classroom. The educator poses queries to students concerning the photos
and videos, requiring responses that employ the terms "impossible, low probability, probable,
possible, always, certain." For instance, a question such as "What is the probability of a child
purchasing a plate in a picture depicting a toy store containing toys but no plates?" can be answered
as impossible.

e Subsequently, the game is initiated, involving the usage of pre-arranged worksheets and a cardboard
game. The game is explained to the children on the cardboard playground. There are three colored
frogs on the playground. The orange frog advances on the field if both coins show heads; the yellow
frog advances on the field if both coins show tails; and the green frog advances on the field if the
coins show different results.

e After providing a briefing on the game rules, the teacher hands out a worksheet to the students and
prompts them to predict the winning frog. The children then mark their predictions on the chart
provided in Figure 1.

o0 LN o0 ~~

N (= N7

Impossible Unlikely Possible Certain

Figure 1. Prediction Graph

e The next step involves dividing the children into groups and distributing one game cardboard to each
group (Figure 2). In each group, every child selects a frog and competes by tossing coins and moving
according to the rules. The game concludes when one of the frogs reaches the finish line on the
board.
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Figure 2. Game cardboard

Assessment: At the completion of the game, the outcomes are assessed by projecting Figure 2 onto
the board, resulting in a class graph that displays all groups' results. The game can be played multiple
times, a minimum of three repetitions in each group. To encourage children to generalize and draw
arguments based on their and other's examples, questions are asked.

Frog Race is an activity geared towards children aged five to six, where they are tasked with
documenting the outcomes of each coin flip. Upon concluding the game, a process is established allowing
the children to discern the frequencies of all the occurrences resulting from flipping the coin. As a result,
children are able to generalize by asking objective questions such as "What results would we obtain if we
played the game more?" and "Would you choose the same frog if we restarted the game? Why?" to
develop awareness of the uncertainty surrounding the frog with a high probability of winning. Throughout
the activity, children are assisted in utilizing a language of probability which incorporates terms of
uncertainty like "impossible, certain, unlikely, and possible" (Estrella, et al., 2021). During this period, it is
only through teaching probability that children can develop an understanding of probability and reasoning
about data, as well as engage in the process through doing, experiencing, observing, and actively
participating, as demonstrated in the example.

It is essential to remember that the teacher plays a crucial role in teaching probability to young
children. During this stage, a child's capacity to comprehend probability concepts and apply probability
language is contingent on factors like the teacher's instructional setting, the chosen pedagogical approach
that meets the students' needs, and the definition method. Hence, the teacher plays a vital and hands-on
part in the process of probability learning (Pange, 2006). Open-ended questions offer teachers an
opportunity to support children's understanding of probabilistic reasoning, a key point in the learning
process (Sharma, 2014). To create an appropriate learning environment in this context, teachers must
possess sufficient knowledge of probability (Groth, 2018).

Conclusion

The lives of children can be distinguished by two distinct categories of situations: those that are clearly
defined and entirely predictable, and those that are less structured and more uncertain. It is essential to
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possess the capacity to reason logically in situations that are characterised by uncertainty, as opposed to
those with a definitive outcome. In addition to the perspectives that emphasise the significance of early
childhood in the acquisition of these abilities and promote the advancement of probability reasoning from
this stage, there are studies that endeavour to establish a framework by examining probability reasoning
across developmental stages. It is also important to note that these frameworks, as proposed by
researchers, require testing in different cultural contexts and the development of a consistent structure.
Indeed, the establishment of such a structure is essential for the conduct of probability studies in early
childhood and the development of curricula.

Another important shortcoming of the developmental framework is the lack of a valid and reliable
measure of the basic components of probability. Such a measurement tool can be used to assess children's
development of probabilistic reasoning and process according to their age and developmental
characteristics. At the process level, instructional interventions for the basic components of probability
can be structured. Instructional practices and intervention studies for randomness, sample space,
probability language, probability comparison and correlational reasoning should be designed separately,
and their effectiveness should be investigated. These intervention studies can examine children's
probabilistic reasoning skills and provide a perspective for educational practice.

Conversely, in-service teacher training programs may be structured according to the developmental
status of the participants and the findings of intervention studies. In an in-service training where the
findings of the study are also presented, teachers can be informed about the results of previous studies
on instructional intervention, sample activities related to probabilistic thinking skills, and the methods of
assessment for these skills. A post-training evaluation of teachers' views on the process and outcome can
be conducted. Itis evident that teachers who implement curricula are best positioned to provide effective
training, provided that they feel sufficiently competent in the field and possess the requisite skill set.

The most significant challenge facing our nation is the absence of a comprehensive cultural study that
aligns with the global literature on the subject. In order to address these shortcomings, it is imperative
that programme developers, school administrations, teachers, children and parents collaborate in a
timely and organised manner. In light of the research and standards presented in the study, a
comprehensive and theoretical cultural study will provide valuable information to both national and
international literature, thus filling the gap in the literature on contingency in the Turkish context.
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Turkge Suriimii

Giris

Gunlik yasantimizda yaptigimiz eylemlerin, karsilastigimiz durumlarin ve yasadigimiz olaylarin
¢ogunlukla ongorilebilir bir takim sonuglari vardir. Bu nedenle, olaylar ya da durumlar icin mantikh bir
sekilde akil ylritilmesi gerekir. Buna, hava durumunun giinliik aktivitelere olan potansiyel etkisi ya da bir
teknolojik aletin digmesine basildiginda ne ile karsilasilacagi 6rnek olarak verilebilir. Bu gibi birtakim
nedensel dizileri yetiskinler kadar ¢ocuklar da anlayabilir ve olaylarin sonuglari ile ilgili gikarim yapabilirler
(Bullock & Gelman, 1979). Bu kapsamda, sonuglarin belirsizligi ile bize nedensel ¢ikarim yapma imkani
yaratan olgu, olasiliktir. Olasiligi anlamamiz hayatimizin her alaninda 6nemli bir rol oynar (Bryant & Nunes,
2012).

Yontem
Arastirma Modeli

Erken ¢ocukluk doneminde olasiliksal diisinmenin ele alindigi bu ¢alisma, bir derleme ¢alismasidir.
Derleme ¢alismalarinin amaci, ele alinan konuyla alakali literatliri kapsamli ve objektif bir sekilde sunmak,
yapilmis calismalardan yola ¢ikarak gelecek arastirmalari gerekgelendirmektir (Cronin vd., 2008). Derleme
cahsmalari kendi icerisinde geleneksel derleme, sistematik derleme, meta-analiz gibi cesitli sekillerde
siniflandirilir (Sutton vd., 2019). Geleneksel derleme, mevcut konuya dair literatiirii kapsamli bir sekilde
bir araya getirmeyi, sentezlemeyi ve bu konuda literatiirde yer alan bosluklari tespit etmeyi amaglar
(Cronin vd., 2008). Sistematik derleme, mevcut bir konuda yayimlanmis ¢alismalarin kapsamli, planli bi
sekilde taranmasini, belirli kriterler cercevesinde arastirmaya dahil edilmesini ve bu kapsamda sentezini
amaglar (Higgins & Green, 2011). Meta-analiz ise, mevcut konuda yapilan g¢alismalardaki bulgularin
istatistiksel analizi yoluyla sonug ¢ikarmayi ve iliskileri belirlemeyi amaglar (Polit & Beck, 2006).

Erken ¢ocukluk déneminde olasiliksal diisinmenin temel boyutlarindan baslanarak detayli bir sekilde
gozden gecirilmesi amaglanan bu calisma, bir geleneksel derleme niteligi tasimaktadir. Calismada, erken
cocuklukluk déneminde olasilikla ilgili ulusal ve uluslararasi literatlir kapsamli bir sekilde incelenerek
siniflandirilmis, karsilastirilmis ve sunulmustur. Bu baglamda, mevcut konu dért baslikta ele alinmistir. ilk
olarak olasilik konusunun temel bilesenleri sunulmustur. Bu bdlimde; olasihgin tanimi farkh gorisler
ozelinde incelenmistir. Ardindan olasiligin temel bilesenleri agiklanmistir. Bilesenlerin tanimlari yapilarak
literatiirde bu bilesenleri iceren arastirmalar drnek olarak sunulmustur. ikinci olarak, erken ¢ocuklukta
olasiliksal disinme becerisinin gelisimi ele alinmistir. Olasiliksal diistinme gelisimi icin Piaget ve Piaget’nin
acikladigr gelisim doénemleri agiklanmis ardindan Fischbein ve Way'in Onerdigi gelisimsel cerceve
incelenmistir. Uclincii olarak; erken cocukluk déneminde olasilik 6gretimi, cesitli mifredatlar ve dgretim
yontemleri 6zelinde incelenmistir. Son olarak, sonug béliimiinde bu boélime kadar ele alinmis literatirin
Ozeti verilmis ve uygulamaya yonelik éneriler sunulmustur.

Olasilik ve Olasiligi Olusturan Temel Bilesenler

Olasilik, bir olay ya da durumun ortaya ¢ikmasinin miimkiin olmasi fakat yine de belirsizligini korumasi
durumu olarak belirtilmektedir (Doruk, 2021). Tirk Dil Kurumu ise olasiligl, “Bir seyin olabilmesi durumu,
olabilirlik, ihtimal” olarak tanimlamaktadir (TDK, 2023). Bu tanimlar, ginlik dil géz énlne alindiginda
kullanilabilir olsalar da olasiligin bilesenlerine dair pek bir bilgi icermemektedir. Ote yandan, bu bilesenleri
iceren tanimlar da bulunmakta ve olasilik hakkinda daha fazla ¢ikarim yapmamizi saglamaktadir. Ornegin,
Collins referans sozltiginde olasilik, “Bir olayin sonucunu Qile 1, yani imkansiz ile kesin arasinda bir 6lcege
yerlestirerek kisinin s6z konusu olayin gerceklesecegine yonelik gliven ve inancinin élgimiini iceren, ayni
zamanda olasi tiim sonuglarin uygun duruma oranini veren olgu” olarak da tanimlanmaktadir. Bu tanima
gore olasilik “imkansiz, olasi, kesin” gibi kavramlari ve “6rnek uzay, rastgelelilik” gibi bilesenleri
icermektedir (Collins Reference Dictionary, 1998 akt. Way, 2003).
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Matematik bilimi cercevesinde olasilik tanimlari ise gesitli goriisler 6zelinde ele alinmaktadir. Bu
gorusler; klasik olasilik, frekansgi olasilik ve 6znel olasiliktir. Her bir goris bir digerinin eksik kaldigi noktada
ortaya ¢tkmistir ve olasihgi farkh bir sekilde karakterize etmektedir (Doruk, 2021). Klasik olasilik, érnek
uzayin yapisinin bilinerek bir durumun olasi sonuglarina ulasilabilecegini savunmaktadir. Frekansgi olasilik
ise, daha deneysel bir yaklasimi icererek deney ve deneme sonuglarina gore bir olasilik tahmini
vermektedir. Diger bir deyisle, bu yaklasim, deneyler sonucunda olustugu icin olasiligl bilgiye
dayandirmaktadir. Bu da, az sayida denemeden elde edilen sonuglarin, ¢ok daha fazla sayidaki denemeye
kiyasla oldukga farkli bir olasilik tahmini sunabilecegi anlamina gelmektedir. Olasiliga yonelik bir baska
yaklagim olan 0Oznel olasilik ise, olasihigi baglam ve inan¢ gibi faktorlerden etkilenen vyargilara
baglamaktadir (Way, 2003). Genel olarak, nesnel olasilik (klasik ve frekansci) ve 6znel olasilik cergevesinde
iki kategoriye ayirabilecegimiz bu olasilik tirleri, hangi yaklagima yakin oldugumuz farketmeksizin bilimsel
olarak galismalarda ya da pratik olarak uygulamalarda olasilik kullanimina iliskin bir temel olusturmaktadir.

Son derece karmasik bir kavram olan olasiligi daha iyi anlamak igin taniminin yani sira igerdigi
bilesenleri de anlamak gerekir. Olasilik temelde doért bilesenden meydana gelmektedir. Bu bilesenler;
rastgeleligi anlamak, 6rnek uzayr anlamak, olasiliklari karsilastirarak nicellestirmek ve olaylar arasindaki
iliskiyi anlamaktir.

Olasiligin ilk bileseni olarak rastgeleligi anlamak, rastgeleligin dogasini ve sonuglarini giinliik
hayatimizla batlnlestirerek anlamlandirmaktir. Rastgeleligin etkilerinin anlasiimasi, ayni zamanda tim
istatistiksel diisiincelerin merkezinde yer almaktadir. Rastgelelik olasilik problemlerinin ayirt edici 6zelligi
niteligindedir. Genellikle rekabete dayali oyunlarin temelinde de rastgelelik durumu yer almaktadir.
Voleybol oyununda ilk kimin servis atacaginin bir madeni paranin havaya atilip yere diistiikten sonra yazi
mi tura mi geldigine gore belirlenmesi ya da oyun 6ncesinde bir deste kagidin karilmasi ve dagitiimasi
rastgelelik iceren durumlara birer 6rnektir. Rastgelelilik, her ne kadar belirsizlik yaratmasi ile olumsuz bir
durum gibi goriinse de icinde sans ve adaleti barindirir. Cocuklarda rastgeleligi ilk arastiran kisi olan Piaget
(Piaget & Inhelder, 1975), okul 6ncesi ¢agda ¢ocuklarin rastgeleligi tam olarak anlamlandiramayacagini
belirtmistir. Yaptiklari deneyler, kendilerinden sonra gelen arastirmalara yolu a¢mis, ayni zamanda
olasiigin gelisimsel olarak ilerlemesine yonelik tartismalar baslatmislardir (Akt. Nikiforidou & Pange,
2010). Piaget sonrasinda, erken ¢cocukluk doneminde rastegeleliligin bazi durumlarda mevcut olabilecegini
One slren arastirmacilar ise olasiliksal muhakemeyi destekleyecek potansiyelin bu donemlerden
baslayarak gelistirilmesi gerekliligini vurgulamislardir (Kuzmak, 1983; Paparistodemou vd., 2008). Ornegin
Kuzmak ve Gelman (1986), hazirlamis olduklari dizenek ile cocuklarin hem rastgele hem rastgele olmayan
bir olayin sonucuna yonelik tahminlerde bulunmalarini istemislerdir. Deney sonucuna gore, dort yas ve
Gzeri cocuklarin cogunun dogru bir sekilde tahminde bulunabildiklerini yani rastgele ve rastgele olmayan
durumlari ayirt edebildiklerini saptamislardir.

Olasiligin ikinci bileseni olarak érnek uzayr kavramaktir. Ornek uzayi kavramak herhangi bir olasilik
problemini ¢ézmenin ilk ve temel adiminin olabilecek tim olasi olaylar ve olay dizilerini bilmekle ilgili
oldugunu kavramaktir (Keren, 1984). Bir olasilik durumu s6z konusu oldugunda, olasi tim sonuglarin géz
oninde bulundurulmasi, bir olayin olma olasiliginin belirlenmesini kolaylastiracaktir. Bu acidan
bakildiginda olasi tim sonuglari iceren 6rnek uzayi bilmek, olasilik problemlerinin ¢6ziim icin son derece
onemlidir. Fakat 6rnek uzayi belirlemek icin bilissel olarak birtakim 6n kosul becerilerin de edinilmis olmasi
gerekmektedir. Nitekim cocuklarin belirli durumlarn hayal ederek tiim olasi sonuglari diisiinebilmeleri,
ornek uzayi belirlemek igin imkansiz olani uzaydan gikarabilmeleri ve olasi olanlari uzaya dahil edebilmeleri
gerekir. Ornegin kirmizi, sari ve mavi toplarin bulundugu bir kiireden cikabilecek toplar sadece kirmizi, sari
ve mavi renkte olabilir. Yesil renk top ¢ikmasi imkansizdir. Dolayisiyla olasi, miimkiin ve imkansiz gibi
olasilik kavramlari da bu siirece dahil olmaktadir (Bryant & Nunes, 2012). Bununla birlikte, Piaget (Piaget
& Inhelder, 1975) cocuklarin 6rnek uzayi kavramasiyla rastgeleligi de anlamlandirabilecegini ifade
etmektedir (Akt. English, 1991). Avustralyal bir psikolog olan English (1991), cocuklara oyuncak ayi ve
oyuncak ayinin giyebilecegi kiyafetler sunarak kag¢ cesit kombin yapilabilecegini bulmalarini iceren bir
deney hazirlamistir. Deney sirecinde c¢ocuklardan tim kiyafet ciftlerini olustururarak olasi tim
kombinasyonlari belirlemeleri istenmistir. Deney sonucunda, erken c¢ocukluk dénemi icin karmasik
goriinse de somut materyaller kullanilarak gerceklestirilen bir yontemin cocuklarin 6rnek uzayi
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anlamasinda biyik 6l¢clide basari sagladigina yonelik kanitlar saglanmistir. Benzer sekilde Kafoussi (2004),
yapilandirmaci yaklagim temelli uyguladigi 6gretim programinin ardindan ¢ocuklarin olasiliksal disiinme
becerilerinden 6rnek uzay ile ilgili 6nemli biligsel gelisim kaydettiklerini vurgulamistir.

Uglincii olarak olasiliklarin karsilastinimasi ve nicellestirilmesi, iki veya daha fazla olayin olasiliklarinin
hesaplanmasiniicermektedir. Olasilik, kesir ya da oran ile ifade edilebilen niceliksel bir unsurdur. Bir kapta
yer alan kirmizi ve mavi toplarin oranlar belirlenip nicel olarak sunularak (6rnegin, 8/12) hangi rengin
gelme ihtimalinin daha olasi oldugu saptanabilir. Bunun kiglik cocuklarda karsiligi ise, daha fazla-daha az
gibi temel karsilastirma becerisinin kullaniimasidir. Diger bir deyisle “Kirmizi top, mavi toptan daha fazla,
dolayisiyla kirmizi top gelme ihtimali daha ylksek” anlamina gelir (Bryant & Nunes, 2012). Xu ve Garcia
(2008), kuglik cocuklarla yaptiklari ¢alismada, sekiz aylik bebeklerin bile bu tur gérevlierde basarili
olabildiklerini belirlemislerdir. Benzer sekilde Falk, Falk ve Levin (1980), 4 ila 11 yas grubu c¢ocuklari igin
hazirlamis olduklari diizenek ile sunduklari iki durumdan, ¢ikma olasihig daha yuksek olani tercih
etmelerini istemislerdir. Calismada siireg 6diil ile pekistirilerek devam etmistir. Calisma bulgular, kiglik
yaslarda bile basari saglanabilecegine yonelik kanit olusturmustur. Cocuklarin deneyimledikge olasiligl
yuksek olani segmis olmalari, olasiligin bu yaslarda 6gretime dahil edilebilecegini géstermistir. Bununla
birlikte, olasihgin karsilastiriimasi ve nicellestirilmesi icin orantisal akil yliritme becerisine ihtiyag vardir.
Orantisal akil ylriitme, orantisal olan tim durumlardaki islemsel iliskileri matematiksel olarak fark
edebilme, taniyabilme, uygulayabilme ve orantisal olmayan durumlari ayirt edebilme becerisini
kapsamaktadir (Cramer vd., 1993). Nitekim orantisal akil yiritme, erken cocukluk doneminde olasiligin
nicellestiriimesinin 6niinde bir zorluk olarak goérilmekte ve sadece parga-bitiin arasindaki iliskiyi
anlamakla sinirli kalmaktadir (Bryant & Nunes, 2012).

Son olarak korelasyonlari anlama, iki olay arasindaki iliskiyi fark etmektir. GUnliik hayatta karsimiza
¢ikan karsilikli bazi durumlar arasinda iliski kurarak etkilerine yonelik ¢ikarimlar yapariz. Bu ¢ikarimlar,
korelasyonel akil yiritmelerdir ve yukarida bahsedilen (g fikri de anlamamiz gerektigi anlamina gelir
(Bryant & Nune, 2012). Dolayisiyla daha Ust duzey bilissel yeterlilik gerektirir. Bu noktada, Inhelder ve
Piaget (1958) yapmis olduklari ¢alismalarla 6ncii olmus olsalar da s6z konusu ¢alismalar genellikle
cocuklarin korelasyon durumlarina verdikleri tepkilere odaklanmistir. Ote vyandan, c¢ocuklarin
olay/durumlar arasinda karsihkh bir iliski olup olmadigini degerlendirebilme becerilerini test etmek
gerekmektedir. Diger bir deyisle, cocuklarin olaylar arasindaki iliskisel durumlarin sikhklarini
gozlemleyerek tesadif mu iliski mi oldugunu test edip edemedikleri incelenmelidir. Nitekim, olasilik
kavramlarinin 6gretilmesi ile korelasyonel muhakemenin de gelistigini disunilmektedir (Bryant & Nunes,
2012).

Olasiliksal Diigiinmenin Geligimi

Cocuklarda olasiliksal diisinmenin gelisimine yonelik ¢alismalar, daha 6nce de bahsedildigi Gzere,
Piaget'nin 1975 yilinda Inhelder ile birlikte gerceklestirdigi calismasina (Piaget & Inhelder, 1975) kadar
uzamaktadir. S6z konusu ¢alismanin sonucunda, Piaget, erken cocukluk yillarinda cocuklarin olasilik
anlayisinin zayif oldugunu iddia etmistir. Piaget’'nin bu iddiallari, erken yaslarda olasiliksal dislinmenin
varligina iliskin bir takim tartismalar baslatmistir. ilerleyen dénemlerde olasiliga yonelik yapilan cesitli
arastirmalar sonucunda, olasiliksal diisinmenin varhgina iliskin yeni birtakim teoriler ortaya atilmistir. Bu
bolimde, cocuklarda olasiliksal distinmenin gelisimine iliskin olarak Piaget, Fischbein ve Way'in
teorilerine yer verilmistir.

1. Piaget

Piaget, bilissel gelisim teorisine paralel olarak olasilik kavramlarinin gelisimini belirlemek amaciyla 4-
15 yas arahgindaki cocuklari kapsayan bir arastirma gerceklestirmistir. S6z konusu arastirmanin sonuglari
dogrultusunda Piaget, bilissel gelisim asamalarina paralel olarak olasiliksal diisinmenin gelisimini islem
Oncesi, somut ve soyut dénem olmak zere (¢ diizeyde ele almistir. Piaget, her bilissel gelisim asamasini,
mantiksal ve aritmetik islemler, kombinasyonlar ve olasiliksal muhakeme olarak ¢ ayr boyutta
incelemistir. Tipki bilissel gelisim asamalarinda oldugu gibi, Piaget olasiliksal dislinmenin gelisim
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asamalarinin da sirasinin degismez oldugunu, ortaya ¢iktigl yasin degisiklik gosterebilecegini, bu siiregte
¢ocugun zekasinin, deneyimlerinin ve kiltiriin 6nemli bir rol oynadigini savunmustur (Jones & Thornton,
2005).

Diizey 1: islem Oncesi Donem (7 yas 6ncesi)

Piaget’ye gore bu donemdeki ¢cocuklar belirli zihinsel islemlerden (mantiksal - aritmetik) yoksundurlar.
Tersine gevirebilirligi anlamlandiramazlar, dolayisiyla da mantik dncesi yani sezgisel diisiinme hakimdir.
islem ®ncesi dénemin 6zelliklerini tasidiklari icin tiimdengelim ve nedensellige uygun gorisi
atfedemezler. Tim bunlarin sonucunda belirsizlik, rastgelelik, kesinlik kavramlarini anlayamazlar. Bu
nedenle de olaylar arasindan gerceklesmesi en az olasi olan olay meydana geldiginde sasirmazlar. Bu
durum, olasiligin temel bilesenlerinin kazanilmadigini, dolayisiyla da olasiliksal muhakemenin heniiz
mimkin olmadigini gostermektedir. Bu dénemde, carpma islemi ve kombinasyonel akil yiritme
gelismedigi icin cocuklar 6rnek uzayin yapisini da anlamlandiramazlar (Piaget & Inhelder, 1975, aktaran
Way, 2003). Rastgelelilik ile ilgili olarak ise, bu yastaki cocuklar bir diizen arayisindadir. Ornegin bir para
atisinda dort kere (st Uste tura gelince ¢ocuk besinci atista yazi gelecegini ¢linkii boyle bir durumun adil
olacagini savunabilir. Fakat, rastgelelilik dogasi geregi dngoriilemezdir ve islem 6ncesi donem gocuklari
bunu ayirt edemezler (Way, 2003). Erken ¢ocukluk donemini kapsayan bu diizeyde olasiliksal disiinme
sinirh bilissel kapasite ile karakterize edilmektedir (Nikiforidou, 2018). Sonug olarak Piaget, islem 6ncesi
donemindeki ¢ocuklarin belirsizlik, rastgelelilik ve kesinlik gibi olasilik kavramlarini 6grenemeyecegini,
¢linkl ¢ocuklarin olasiliga yonelik distincelerinin tamamiyla 6znel gorisler igerdigini vurgulamaktadir
(Way, 2003)

Diizey 2: Somut islemler Dénemi (7-12 yas)

Piaget'ye gore, bu donemde ¢ocuklarda rastgelelilik ve sans sezgisi dnemli 6lglide olusmakta, kesinlik
ve belirsizlik arasindaki farki anlamalarini saglayacak olan zihinsel beceriler gelismeye baslamaktadir. Bu
doénemde, bliylk sayilarin dahil oldugu durumlar harig, tersine gevirilebilirlik cocuk icin anlasilir bir hal
almaktadir. Ozellikle kombinasyon sistemlerini kesfetmeye baslamasi, ortaya ¢ikan yeni durumlari
belirleme konusundaki anlayisinin da gelismesini saglamaktadir. Diger taraftan, ¢ocuk bu dénemde
orantisal akil ylritmeyi tam anlamiyla gerceklestiremedigi icin oranlardan ¢ok nicelikleri géz 6niine
almakta ve bunun sonucunda da olasiliksal diislinmeye yonelik bilgisi eksik ve ampirik kalmaktadir. Sonug
olarak, bu donemde her ne kadar ¢ocuk olasilik kavramlarina yonelik anlayis gelistirmeye baslasa da bu
anlayis tutarsiz bir diizende seyretmektedir ve ¢cocugun kapsamli bir olasilik analizinde basarisiz olmasina
yol agmaktadir (Piaget & Inhelder, 1975, aktaran Way, 2003).

Diizey 3: Soyut islemler D6nemi (12+ yas)

Piaget'ye gore, bu donemde ¢ocuklar artik olasiliksal diistinmeye yonelik zihinsel islemlere sahiptir. Bu
zihinsel islemler; olasilik hakkinda genelleme yapmayi, karmasik durumlari anlamayi, olasilik kavramlarini
tam anlamiyla yapilandirmayi, kombinasyonel ve orantisal akil ylritmeyi ve bir olayin olasiligini 6lgmeyi
mumkin kilmaktadir (Piaget & Inhelder, 1975, aktaran Way, 2003).

2. Fischbein

Fischbein, Piaget’'nin (Piaget & Inhelder, 1975) calismasina paralel olarak cocuklarda olasiliksal
disinmenin gelisimini kesfetmeye odaklanmis ve cocuklarda olasilik kavramlarinin gelisimine yonelik
‘sezgilerin’ 6nemini ortaya koymustur. Fischbein’e (1975) gore sezgi, gerekcesi olsa bile ortiik olan,
bitlnsel ve anlik bir bilissel inanctir. Sezgilerin degistirilebilir olusu, onun yapilandiriimis bir sirecle
sekillendirilebilmesini saglar. Buradan hareketle Fischbein, olasilik iceren olaylarin 6zel sezgiler oldugunu
vurgulamis, bu sezgilerin sosyal 6grenme ve kisisel deneyimle sekillendigini belirtmistir. Fischbein, farkli
sezgi kategorileri ortaya koymus ve olasiliksal disinmeyle ilgili karmasik sezgisel temelin erken
cocukluktan itibaren atilmasi gerektigini savunmustur. Fischbein sdz konusu sezgi kategorilerini, birincil
sezgiler ve ikincil sezgiler olarak adlandirmistir (Fischbein, 1975). Birincil sezgiler, herhangi bir 6gretime
maruz kalmadan bireyin deneyimleri yoluyla olusan bilissel kazanimlardir. ikincil sezgiler ise, okuldaki
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yapilandiriimis bir egitim ile sekillenen, sosyal deneyimi bilimsel gercege aktaran kazanimlardir (Ortiz &
Alsina, 2019). Piaget’nin aksine Fischbein, sans sezgisinin okul dncesi dénemde var oldugunu savunmus,
deneyim ve distince ile sezgilerini gelistirmelerinin ¢ocuklarin olasiliksal anlayiglarini da gelistirdigini
belirtmistir. Bu nedenle de, Fischbein’e gore, sezgiler olasiliksal bilginin olusturulmasinda anahtardir ve
Ogretimsel bir slireg ile desteklenebilir (Nikiforidou, 2018).

Fischbein (1975) olasilik sezgisinin gelisimini iki ana boyutta ele almistir. ilk boyut, sans sezgisi, géreceli
frekans sezgisi, olasilik yargisi ve kombinatorik islem gibi olasilik kavramlarinin gelisimini icermektedir.
Sans sezgisi, rastgele olani tahmin edilebilir olandan ayirabilmeyi; goreceli frekans sezgisi, tahminlerini
olaylarin olasiliklarina gore uyarlayabilmeyi; olasilik yargisi, olaylarin olasiliklarini niceliksel olarak
karsilastirarak tahmin yapabilmeyi; kombinatorik islem ise, olasi tiim sonuglarin belirlenebilmesini igerir.
ikinci boyut ise olasilik dgrenimi sonucunda olasilik yargisina varma becerisinin degerlendirilmesini
(6gretim etkisi) kapsamaktadir. Bu iki ana temel dogrultusunda Fischbein, Piaget’nin asamalariyla bazi
ortak noktalara sahip olmakla birlikte farkhiliklari da iceren gelisim asamalari olusturmustur (Fischbein,
1975). Bu asamalar ve ozellikleri asagida yer almaktadir.

Okul Oncesi Donem (7 yas 6ncesi)

Sans sezgisi agisindan. Okul 6ncesi donemde ¢ocuk rastgele olan bir durumu tahmin edilebilir olan bir
durumdan ayirt edebilir, fakat bu ayrim 6znellik, pasif tiimevarim, durumlari kontrol etme dusiincesi ve
tiimdengelim sinirliligi gibi mevcut bilissel gelisimin 6zelliklerinden dolayr tam anlamiyla islemez. Ancak,
olasiliklarin ve buna bagh olarak olasi kombinasyonlarin sayisi az oldugunda ¢ocuk dogru muhakeme
edebilir ve bazen somut islemler asamasindaki cocuktan daha dogru bir sekilde akil ylritebilir.

Goreceli frekans sezgisi agisindan. Okul 6ncesi donemde yer alan ¢ocuklar, birincil sezginin tezahiri
olarak tahminlerini olaylarin olasiliklarina gére uyarlayabilir. Bu noktada, olasilik eslestirme goreceli
frekans sezgisinin bir ifadesi olarak ortaya cikar. Olasilik eslestirme, rastgele olaylarin sonuglarina iliskin
goreceli tahminlerin, olaylarin temelinde yer alan olasilik dagiimi ile eslesme egilimidir. Ornegin, bir
kutuda Ug siyah ve lg¢ beyaz boncuk olsun. Cocuk kutudan 10 kez boncuk ¢ekildiginde 7 kez siyah 3 kez
beyaz ¢iktigini goriirse 11. kez boncuk ¢ekilmeden 6nce siyah boncuk cikacagina yonelik bir yargiya
varabilir. Bu durum olayin gerceklesme olasiligi ile orantili olarak tahmin ylritmektir.

Olasilik yargisi agisindan. Okul 6ncesi donem cocuklari henliz yeterli bir kavramsal cerceveye sahip
olmadig icin bilissel diizeyi, cocugu karar vermede yaniltabilir. Dolayisiyla yanitlari, yalnizca sezgisel ve
islem Oncesi diizeyi yansitir. Ayrica, olasilik ile ilgili tahmini ¢ocugun algiladiklarindan, renk tercihlerinden
ve nesnelerin konumundan etkilenebilir. Ancak, bu tiir etkiler yeterli deneysel kontrolle ortadan
kaldirihrsa ve gereken karsilastirma durumu karmasik degilse, okul dncesi donem cocuklari olasilig dogru
bir sekilde tahmin etme yetenegine sahiptir.

Kombinatorik islemler agisindan. Okul 6ncesi donem cocuklari somut malzemeler 6gretime dahil
edildiginde yalnizca ampirik olarak ¢ok az da olsa kombinasyon yapabilir. (Ornegin, iki farkli nesnenin
olusturabilecegi olasi tim gruplari belirleyebilme.)

Ogretim etkisi agisindan. Okul dncesi dénemdeki cocuklar olasilik ve olasiligin él¢iilmesine iliskin dogal
bir sezgiye sahiptir, fakat bu durum yalnizca ikili karsilastirmalarla sinirhdir. Dolayisiyla olasilik 6gretimi,
okul éncesi donem icin ¢ok diistik bir diizeyde etki gostermektedir (Fischbein, 1975).

Somut islemsel Dénem (7 - 12 yas)

Sans sezgisi agisindan. Okul 6ncesi donem ¢ocuklarinda birincil sezgi ile karakterize edilen sans temisili,
yedi yasindan sonra belirgin, tutarl ve kavramsal bir yapiya donisiir. Bu dénemde ¢ocuk 6ngorilemeyen
durumlarin aralarindaki iliskiyi ve tersine cevirebilirliligi anlamaya baslar.

Goreceli frekans sezgisi agisindan. Olasilik eslestirme yasla paralel olarak gelisir ve istikrar kazanir. Bu
durum goreceli frekans sezgisininde birincil sezgilerden ileri tasindigli anlamina gelir.
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Olasilik yargisi agisindan. Olay/durumlarin sayisi esit oldugunda yani temel ve basit karsilastirmaya
yonelik problemleri ¢dzebilir. (Ornegin, bir torbada bir beyaz ve bir siyah bilye var. Beyaz bilye cekme sansi
ile siyah bilye ¢ekme sansinin karsilastiriimasi.)

Kombinatorik islemler agisindan. Cocuklar yapilandiriimis bir egitim ve deneme yanilma yolu ile
kombinasyonlara yonelik temel islemleri olusturabilir.

Ogretim etkisi agisindan. Orantisal akil yiiriitme becerisi heniiz zayif olsa da, bu becerinin yoksunlugu,
Piaget'nin gorusinin aksine, olasilik 6grenimine engel degildir. Hatta ¢ocuklar uygun bir egitim ile
karsilastirma problemlerine yonelik yargida bulunabilir. Her ne kadar bu dénem ¢ocuklari baskin tepki
kaliplari (pozitif/negatif yenilik etkisi, ardisik etkiler) gosterseler de bu durum somut islem déneminin
sonuna dogru kaybolacaktir (Fischbein, 1975).

Soyut islemsel Dénem (12+ yas)

Sans sezgisi agisindan. Soyut akil ylritme gelistigi icin daha eksiksiz bir olasilik kavrami ve anlayisi
olusur. Fakat bazi durumlarda belirsizligi azaltmak i¢in nedensel bagimhiliklara ihtiyag duyabilir.

Goreceli frekans sezgisi agisindan. Olasilik eslestirmesi bu seviyede daha hizli bir hale gelierek
gelismeye devam eder.

Olasilik yargisi agisindan. Cocuk, oranlari esit olmayan kosullarla karsilastirma yapma durumunda bile
en basindan dogru yanitlar verebilir.

Kombinatorik islemler agisindan. Piaget'nin gorisiinlin aksine, Fischbein’e gore bu yastaki cocuklar da
tam anlamiyla sistematik bir sekilde kombinasyonlara yonelik islemleri olusturamayabilir ve 6gretim
destegi gerekir.

Ogretim etkisi acisindan. Yapilandiriimis uygun bir egitim ile bu yastaki cocuklar ikincil sezgiler
gelistirebilir (Fischbein, 1975).

3. Way

Way (2003), olasiliksal akil yartitme ile ilgili kendinden 6nceki yapilmis ¢calismalarin literatlre degerli
bilgiler sundugunu kabul etmekte fakat bu calismalari gesitli yonlerden elestirmektedir. Way, ¢ocuklarin
olasiliksal yargilarini ortaya ¢ikarmaya yonelik gecmis arastirmalarda sadece belirli bir yas araligindaki
cocuklarla, sinirh kavramlar kullanilarak ¢alisildigini ve yetiskin muhakemesi ile degerlenme yapildigini
belirtmektedir. Bunun aksine Way, cocuklarin olasilik kavramlarina iliskin sezgisel anlayislarindan yola
cikilmasi gerektigini savunmaktadir. Way, olasilik iceren gorevler karsisinda ¢ocuklarin matematiksel
yargiya varma becerilerinin gelisiminin i¢ diizeyden meydana geldigini, ilk iki dizeyin de kendi iginde iki
alt asamadan olustugunu belirtmektedir. Bu alt asamalarin kendinden bir 6nceki ve kendinden bir sonraki
asamanin izlerini tasidigini fakat yine de belirgin bir sekilde gézlemlenmedigi icin gecis asamasi olarak
tanimlandigini vurgulamistir (Way, 2003). Bu diizeyler ve yaklasik olarak ortaya ciktig1 yaslar asagida yer
almaktadir.

Diizey 1

a. Olasiliksal diisiinmenin hentiz gerceklesmedigi asama. Bu asama icin ortalama yas araligi 4 yil 3 ay
ile 8 yil 2 aydir. Rastgelelilik bu donemde cocuklar i¢in cok minimum diizeyde anlasiimaktadir.
Cocuklar, verecegi kararlarda daha ¢ok gorsel uyaranlara ve karsilastirmalara giivenir. Olasiligl
siralayamaz. Genel olarak bu diizeydeki cocuklar rastgelelik kavrami konusunda eksik bir
farkindahga sahiptir.

b. Olasiliksal diisiinmenin olmadigi asamadan olasiliksal diisiinmenin belirdigi diisinmeye gecis
asamasi. Bu asama icin ortalama yas araligi 5 yil 9 ay ile 11 yil 1 aydir. Olasiliksal diisinmenin
heniiz gerceklesmedigi asama ile benzer 6zelliklere sahiptir fakat olasiliksal diisinmenin ortaya
cikisi icin bir gecis donemidir (Way, 2003).
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Diizey 2

a. Olasiliksal diisiinmenin ortaya ¢ikisi. Bu agama igin ortalama yas araligi 6 yil 11 ay ile 12 yil 2 aydir.
Cocuklar artik bu donemde 6rnek alan yapisini tanimaya baslar. Gorsel karsilastirma veya sayi
tahmini yoluyla olasilik siralamasi yapabilir. Olasilik karsilastirmalarinda toplama ve gikarma
stratejilerini kullanabilir. Esit olasilik ve imkansiz gibi olasilik kavramlarini tanimaya baglar.

b. Olasiliksal diisiinmenin ortaya ¢ikisindan niceliksel diisiinceye geg¢is asamasi. Bu asama igin
ortalama yag araligl 7 yil 6 ay ile 11 yil 8 aydir. Olasiliksal diisinmenin ortaya ¢ikisi ile olasiligin
nicellestiriimesine gegis asamasidir (Way, 2003).

Diizey 3

a. Olasihgin Olgiilmesi. Bu asama icin ortalama yas araligi 9 yil 1 ay ile 12 yil 7 aydir. Cocuk bu
donemde sayisal karsilastirmalar yapabilir. Orantisal dislinebilir. Ortaya ¢ikan veya mevcut
olasiligi dlgebilir. Rastgelelik ve olasilik arasindaki iliski, dnceki iki diizeye kiyasla daha anlasilirdir
(Way, 2003).

Erken Cocukluk Doneminde Olasilik Ogretimi

Erken ¢ocukluk yillarinda olasiliksal diisinme (Fischbein, 1975; Jones vd., 1997; Piaget & Inhelder,
1975; Polaki vd., 2000; Way, 2003), sezgilerin gelisimi (Fiscbein, 1975), olasiliksal yargilar (Davies, 1965;
Goldberg, 1966, Kuzmak & Gelman, 1986; Yost vd., 1962) ve olasilik kavramlari (Falk vd., 1980; Shtulman
& Carey, 2007) ile ilgili yapilan galismalar sonucunda olasilik kavramlarinin erken ¢ocukluk egitimine dahil
edilmesi gindeme gelmistir. Nitekim, 1985 yilinda Amerika Birlesik Devletleri Ulusal Matematik
Ogretmenleri Konseyi (NCTM), matematik egitimi ile ilgili yayinladigi standartlarda olasiliga yer vermesi
ve Amerikan eyalet mifrefatlarinda olasiligin yer almaya baslamasi, diger tlkeleri de etkileyerek erken
donemde olasiligin 6gretilmesi ve 6grenilmesine yonelik g¢alismalarin artmasini saglamistir (Jones &
Thornton, 2005).

NCTM (2000), verilere dayali ¢ikarimlarin ve tahminlerin gelistiriimesi, degerlendirilmesi, temel olasilik
kavramlarinin 6grenilmesi, olasi ve olasi olmayan olaylarin tartisilmasi ve bu becerilerin giinliik yasamla
iliskilendirilerek gelistirilmesi gereksinimlerinden yola ¢ikarak erken ¢ocukluktan itibaren sistematik olarak
mifredata olasilik konusunu dahil etmistir. Bu dogrultuda, olasilik alanini erken yillara ¢ekerek 6gretimi
tesvik eden NCTM, cocuklarin olasilik dilini kullanarak deneyimleri hakkinda yargiya varmalarini ve
yasadiklari olaylarla ilgili belirleyici unsurlara dikkatlerini yonlendirebilmelerini saglayacak etkinlikleri
sirece dahil etmeyi 6nermektedir. Buradan hareketle NCTM, olasiligin ve erken yaslarda olasilik
okuryazarliginin 6nemini vurgulamaktir.

Gilnidmuizde, NCTM'nin standartlarinin yani sira ABD’deki bircok eyaletin erken ¢ocukluk matematik
egitimi programlarinda veri analizi ile birlikte olasilik konusu yer almakta ve belirli amaclar ¢ercevesinde
olasilik 6gretimi gerceklestiriimektedir. Farkh yerlerdeki erken gocukluk matematik programinda yer
verilen olasilik konusu ile ilgili gostergelere 6rnek olmasi agisindan NCTM, ABD’nin gesitli eyaletleri,
Kanada (Ontario) ve Avusturalya’daki erken cocukluk egitimi programlarindan ilgili kisimlar Tablo 1’de
verilmistir.
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Tablo 1

NCTM, Amerikan Eyaletleri, Kanada (Ontario) ve Avusturalya Erken Cocukluk Matematik Standartlarinda

Yer Alan Olasilikla Ilgili Géstergeler

Gostergeler

NCTM (2000)

Colorado
Standartlari (2010)

Core Knowledge
(2013)

ABD

Guney Carolina
Standartlari (2015)

Ilhnois Standartlari
(2013)

Missouri Standartlari
(2001)

Pensilvanya
Standartlari (2001)

Kanada (Ontario)
Standartlari (2016)

Avusturalya (2020)

e Verilerle ele alinabilecek sorular formiile etmek ve bunlari yanitlamak
icin ilgili verileri toplar, dizenler ve sergiler.

e Verileri analiz etmek igin uygun istatistiksel yontemleri seger ve
kullanir.

e Verilere dayal ¢ikarimlar ve tahminler gelistirir ve degerlendirir.

e Olciilebilir nitelikleri tanimlar ve karsilastirir.

e Ayni 6lgulebilir 6zellige sahip iki nesneyi karsilastirir, hangisinin "daha
fazla"/"daha az" oldugunu gérur ve tanimlar.

e Nesneleri siniflandirir ve her kategorideki nesnelerin sayisini sayar.

e Kendisi ve ¢evresi hakkinda sorular sorar ve veri toplar.
e Nesneleri niteliklerine gore siralar ve siniflandirir, nesnelerle ilgili
verileri diizenler.

e Matematiksel siiregler yoluyla, ortaya ¢ikan bir veri diizenleme ve
yorumlama becerisi sergiler.

o Verileri ve bilgileri diizenler ve agiklar.

e Ogretmen destegi ve zaman icindeki ¢oklu deneyimlerle bilgi
toplamadan 6nce sonug hakkinda tahminlerde bulunur.

e Olaylarin olasiliklarini belirler, agiklar ve uygular.

¢ "Olasi", "imkansiz", "her zaman" ve "asla" gibi uygun sozciik dagarcig
ile olaylarin olasiligini tanimlar.

o Bilgileri toplar, diizenler ve gorintiler.

e Nesneleri siniflandirir ve her kategorideki nesnelerin sayisini sayar.
o Olcerken matematiksel islemleri kullanir; verileri temsil eder, diizenler
ve anlar.

e Cocuklar anaokulu programinda ilerledikce sorunlari ¢ozmek ve bilgi
iletmek icin verileri toplar, dizenler, gorintiiler ve yorumlarlar ve
glinlik baglamlarda olasilik kavramini kesfederler.

e Bilinen durumlarla ilgili verilen arastirma sorularina yanit olarak
nesneler ve gorintller tarafindan temsil edilen verileri toplar,
karsilastirir ve siralar.

Tablo 1 incelendiginde, okul 6ncesi donem standartlarinda veri analizi ile birlikte olasilik becerilerine
de yer verdikleri gorilmektedir. Tabloya gore olasilikla ilgili okul 6ncesi donem c¢ocuklari icin 6n plana
cikan beceriler; olasilik dilinin kullanimi, verileri dizenleme, agiklama ve sonunda ¢ikarim yapabilmedir.
Standartlarda yer alan kazanimlarin, olasilik becerisi icin cocuklarin sahip olmasi gereken 6n kosul
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becerileri 6n plana gikardigi séylenebilir. Bununla birlikte, gocuklarin olasilik becerisini kullanarak olay ve
durumlarin sonucuna iliskin akil ylritebilmeleri standartlarin ortak bir amaci olarak goérilebilir.

Ulkemiz Milli Egitim Bakanligi programlarindaki kazanimlari incelendiginde ise, matematik egitiminde
olasilik konusununiilk olarak 8. sinif programinda yer aldigi gériilmektedir. 8. sinif matematik programinda
yer alan olasilik ile ilgili kazanim ve agiklamalar Tablo 2’de sunulmustur (MEB, 2018).

Tablo 2

MEB 8. Sinif Matematik Ogretim Programinda Yer Alan Olasilikla llgili Kazanim ve Aciklamalar

Kazanimlar

Agiklamalar

M.8.5.1. Bir olaya ait
durumlar belirler.

olasi

M.8.5.1.2. “Daha fazla”, “esit”,
“daha az” olasilikh olaylari ayirt
eder, 6rnek verir.

Ornegin 3 kirmizi, 5 mavi renkli topun bulundugu bir torbadan top
¢ekilmesi olayi ile ilgili olasi durumlarin sayisinin 8 oldugu ifade
edilir. Birden fazla olayin olasi durumlari ele alinmaz.

Olasiligl hesaplamayi gerektirmeyen sezgisel durumlar ele alinir.
Ornegin bir okuldaki tim 6gretmen ve &grencilerin isimlerinin
yazili oldugu bir listeden rastgele gekilen bir ismin 6grenciye ait

olma olasiliginin daha fazla oldugu, 15’i erkek 6grenci ve 15’i kiz
o6grenci olan bir siniftan rastgele segilen birinin kiz 6grenci olma
olasihigi ile erkek 6grenci olma olasiliginin esit oldugunu belirten
calismalar yapilr.

M.8.5.1.3. Esit sansa sahip olan
olaylarda her bir giktinin olasihk
degerinin esit oldugunu ve bu
degerin 1/n oldugunu agiklar

a) Kazanim ifadesindeki n, olasi durum sayisini temsil etmektedir.

b) Esit sansa sahip olan ve olmayan olaylari ayirt etmeye yonelik
calismalara yer verilir.

c) Olasiligin bir olayin olma sansina (olabilirligine) iliskin bir 6l¢iim
oldugu vurgulanir.

M.8.5.1.4. Olasilik degerinin O ile 1
arasinda (0 ve 1 dahil) oldugunu
anlar.

a) imkansiz olay ve kesin olayin olasilik degerleri vurgulanir.

b) Bir olayin olma olasiligl ile olmama olasiliginin toplaminin 1
oldugu fark ettirilir

M.8.5.1.5. Basit bir olayin olma
olasiligini hesaplar.

a) Zar atildiginda tek sayi gelmesi gibi 6rnekler verilir.

b) Ayrik olan ve olmayan, bagimli ve bagimsiz olaylarin olasiligina
girilmez.

c) Birden fazla olayin olma olasiligi ele alinmaz.

Tablo 2 incelendiginde, olasilik ile ilgili kazanimlarin olasiligin karsilastiriimasi, 6rnek uzay, iliskiyi fark
etme ve nicellestirme gibi 6zellikleri icerdigi gériilmektedir. Ote yandan 6zellikle olasilik karsilastirmalari
(daha fazla/ daha az) ve bir olaya ait durumlarin belirlenmesini iceren kazanimlarin farkh ulke
standartlarinda erken ¢ocukluk déneminde bile yer almasi dikkat ceken bir konudur. Yine de, tilkemizde
Giincellenen Okul Oncesi Egitim Programi’nda (2023) direkt ‘olasilik’ adi altinda kazanimlar olmasa da,
bilissel gelisim alaninda yer alan bazi kazanim ve gostergeler olasilik becerisi icin de temel olusturur.
Giincellenen Okul Oncesi Egitim Programi’'nda (2023) yer alan bu kazanim ve gdstergeler Tablo 3’te
sunulmustur.
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Tablo 3

MEB Okul Oncesi E§itim Programi’nda (2023) Yer Alan Olasilikla lliskili Kazanim ve Géstergeler

Kazanimlar

Gostergeleri

Kazanim 4. Nesne/durum/olayla
ilgili tahminlerini degerlendirir.

Kazanim 5. Neden-sonug iligkisi
kurar.

Kazanim 7. Nesne/varlik/olaylari
cesitli 6zelliklerine gore diizenler.

Kazanim 10. becerisi

sergiler.

Sayma

Kazanim 11. Nesneleri kullanarak
basit toplama/cikarma islemlerini
yapar.

Kazanim  13. Nesne/varhklari

Olger.

Kazanim 23. Secenekler arasinda
karar verir.

Nesne/durum/olayi inceler. Tahminini soyler. Gergek durumu
inceler. Tahmini ile gergek durumu karsilastirir. Tahmini ile gercek
durum arasindaki benzerlikleri/farkhliklari aciklar. Tahminine
iliskin ¢ikarimda bulunur

Bir olayin olasi nedenlerini soyler. Bir olayin olasi sonuglarini
soyler. Nesne/durum/olaylar arasindaki neden-sonug iliskisini
aciklar.

Nesne/varlik/olaylari gesitli Gzelliklerine gore karsilastirir.
Nesne/varlik/olaylari  gesitli ~ ozelliklerine gore  eslestirir.
Nesne/varlik/olaylari gesitli  6zelliklerine goére siniflandinir.

Nesne/varlik/olaylari gesitli 6zelliklerine gére siralar.

ileriye/geriye dogru ritmik sayar. Gosterilen gruptaki nesneleri
sayar. Saydigi nesne/varliklarin ka¢ tane oldugunu soyler.
Belirtilen sayi kadar nesne/varligi gbsterir. Bir sayidan 6nce ve
sonra gelen saylyi soyler. Sira bildiren sayiyi soyler. Nesne gruplari
ile sayilari eslestirir. Grup halindeki nesnelerin/varliklarin sayisini
saymadan hizlica soyler.

Gunluk yasamdaki artma/azalma durumlarini fark eder. Glnlik
yasamdaki toplama/cikarmaya iliskin ornek verir. Nesne
gruplarina belirtilen sayl kadar nesne ekler. Nesne grubundan
belirtilen sayl kadar nesneyi eksiltir. Nesneleri kullanarak yaptigi
toplama/cikarma isleminin sonucunu soyler.

Nesne/varliklarin élgilebilir 6zelliklerini séyler. Olgme sonucunu
tahmin eder. Nesne/varliklari standart olmayan dlgme birimlerini
kullanarak élcer. Olcme sonucunu séyler. Olcme sonucu ile tahmin
ettigi sonucu karsilastirir. Standart 6lgme araglarinin islevlerini
aciklar. Olclilmek istenen &zellige uygun standart élgme aracini
secer.

Seceneklerin  olumlu/olumsuz yonlerini
arasinda tercih yapar. Tercih ettigi
Kararinin sonuglarina gore vyeni

Secenekleri belirler.
sorgular. Secenekler
segenegi/karari uygular.
secenekler gelistirir.

Diger taraftan, Okul Oncesi Egitim Programi Maarif Modeli'nde (2024) olasilik becerisine temel

olusturabilecek matematik alanlari ve agiklamalari Tablo 4’te sunulmustur.
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Tablo 4

MEB Okul Oncesi Egitim Programi Maarif Modeli’nde (2024) Yer Alan Olasilikla iliskili Kazanim ve

Gostergeler

Matematik Alani

Agiklamalar

MABG6. Sayma Becerisi

MAB1. Matematiksel
Muhakeme Becerisi

MAB2. Matematiksel
Problem Cozme Becerisi

MAB.1.
sayabilme

Ritmik  ve algisal

MAB. 4. Matematiksel olgu, olay

ve nesnelere iliskin ¢ikarim
yapabilme
MAB. 5. Matematiksel

problemleri ¢oziimleyebilme

MAB.6. Matematiksel
problemleri yorumlayabilme

MAB. 7. Matematiksel
pronlemler ve ¢oziimlerine iliskin
actklamalar ve stratejiler
gelistirebilme
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a) 1lile 20 arasinda ritmik sayar.
b) 1 ile 20 arasinda nesne/varlik
sayisini soyler.

a) Nesnelerin oOlcllebilir
ozelliklerine iliskin ¢ikarimda
bulunur.

c¢) Nesne, olgu ve

karsilastirir.

olaylari

¢) Nesne, olgu ve olaylara iliskin
cikarimlarini soyler.

a) Matematiksel
iliskin pargalari soyler.
b) Matematiksel
parcalari arasindaki iliskileri

problemlere
problemlerin
aciklar.

c) Eksik/fazla
soyler.

parka sayisini

¢) 5’e kadar nesne sayisi
artan/azalan grubun yeni nesne
sayisini soyler.

a) Matematiksel problemleri

cesitli yollarla ifade eder.

a) Matematiksel bir problemin

¢6zimine iliskin  strateji
olusturur.
b) Sectigi ¢6zim vyoluna iliskin

gerekgelerini aciklar.

c) Sectigi/planladig ¢6zlm
yolunu dener.
d) Ortaya cikan sonucu

gerekceleriyle agiklar.
e) Cozime ulasamadigl zaman
yeni bir ¢6ziim yolu dener.
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MAB.11. Arastirilabilecek a) Ginlak hayattan
problemler belirleyebilme arastirilabilecek bir problem
soyler.
b) Gulnlik hayatta karsilatigi bir
MABA4. Veri ile Calisma problemi kendi ctimleleriyle
ve Veriye Dayali Karar ifade eder.
Verme Becerisi
MAB.13. Problemlerin ¢éziimiine a) Elde ettigi/eristigi  verileri
yonelik bulgulara ulagabilme analiz etmek icin ne yapmasi

gerektigini soyler.

b) Elde ettigi/ulastigi verileri
analiz eder.

Hem Giincellenen Okul Oncesi Egitim Programi’nda (2023) hem de Okul Oncesi Egitim Programi Maarif
Modeli'nde (2024) yer alan kazanimlar, olasiligi egitim siirecine erken ¢ocukluk déoneminde dahil etmis
olan (lkelerin standartlari ile paralel gorilmektedir. Ozellikle Giincellenen Okul Oncesi Egitim
Programi’nin (2024) bilissel gelisim alanina eklenen karar verme becerisi, olasiliksal diisinme ile ilgili
dnemli bir &n kosul beceridir. Bununla birlikte, Okul Oncesi Egitim Programi Maarif Modeli’nde (2024)
Matematiksel Muhakeme Becerisi altinda yer alan “Matematiksel olgu, olay ve nesnelere iliskin ¢ikarim
yapabilme” su aciklamalari icermektedir.

“(...) ifade edilen bir olayin gerceklesmesi ihtimaline yénelik fikirlerini séylemeleri, gerceklesmesi
imkénsiz/muhtemel/kesin olan ve olmayan olaylara 6rnekler vermeleri, bir olayin gerceklesip
gerceklesmeyecedine iliskin diisiincelerini agciklamalari beklenmektedir.”

Bu acgiklama incelendiginde Matematiksel Cikarim Yapabilme Becerisi dogrudan olasiliksal
distunebilme becerisini icermektedir. Buna gore, ¢ocuklarin matematiksel ¢cikarim yaparken olasilik dili
kullanabilme, olasilik karsilastirmasi yapabilme, rastgeleligi anlamlandirabilme gibi olasiligin temel
bilesenlerini kullanmalari gerekmektedir. Dolayisiyla Glkemizde de, olasilik becerisi icin gerekli becerilerin,
erken cocukluk déneminden itibaren kazandirilmaya baslandigi gériilmektedir. Ote yandan tim bu
kazanim ve aciklamalara ragmen Turkiye’de 8. siniftan o6nceki egitim kademelerinde olasilikla iliskili
kazanimlarin ayri bir beceri alani olarak alinmayip iliskili becerilerin altinda ele alinmis olmasi
disunduricudur.

Sonug olarak, farkh (lkelerdeki erken cocukluk egitim programlarinin bazilarinda olasilik kavrami
dogrudan yer almazken, bazi programlarda sadece veri analizinin ele alinmasi, bazi programlarda ise veri
analizi ile birlikte olasiligi da ele almasi, olasiligi 6gretme baglaminda hentiz bir fikir birligi olmadigini
gostermektedir. Groth (2018), bu fikir ayriliginin farkli sorulari ortaya c¢ikardigini 6ne siirmektedir. Bu
sorulardan ilki, olasilik dilini merkeze alan bir egitim uzun vadede olasiliksal diisinmeyi ne olglide
gelistirebilir? ikinci soru, cocuklara olasilik diliyle ilgili deneyimler nasil kazandirilabilir? Ugiincii soru ise,
cocuklar olasilik dili ile glinlik yasamlari arasinda baglanti kurarken 6gretmenler yapi iskelesini nasil
kurmalidir? Bu sorularin cevaplari ile cocuklar icin 6grenme hedefleri gelistirilebilir, 6gretmenler igin ise
mesleki egitime yonelik hedefler belirlenebilir. Diger bir deyisle, erken ¢ocukluk matematik egitiminde
yeni bir alan olarak ortaya ¢ikan olasiligin cocuklar tarafindan nasil 6grenildigi ve olasilik 6gretimin nasil
yapilabilecegi ile ilgili saha uygulamalarina ve arastirmalara gereksinim duyulmaktadir (Ben-Zvi vd., 2018).

Gecmis arastirmalar, genellikle cocuklar icin olasilik calisiimasinin miimkiin oldugunu saptayarak cesitli
stratejiler ortaya koymustur. Diger bir deyisle, gelisim dizeyi dikkate alinarak, degisik strateji ve
materyallerin ise kosuldugu bir miidahale ile erken ¢ocukluk déneminde olasiliksal diistinme konusunda
kayda deger ilerlemeler gdrmek miimkiindiir (Kafoussi, 2002; Tarr, 2002). Ornegin; Alsina ve Ortiz (2019)
glnlik hayatta kullanilan nesneler ve manipilatif malzemeler ile slirecin somutlastirilarak gorsel bir hale
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getirildigi 6grenme ortamlarinda temel olasilik dili ve kavramlarinin 6grenildigini desteklemislerdir. Benzer
sekilde, Shtulman ve Carey (2007) ¢ocuklarin miimkiin, imkansiz gibi olasilik kavramlarini anladigini
belirtmislerdir. Yine yapilan calismalar ile; resimli hikaye kitaplar aracihigiyla gocuklarin istatistiksel
muhakemeleri degerlendirilmis ve belirsizlige uygun yanitlar yonelttikleri bildirilmis (Kinnear, 2013), oyun
araciligiyla olasilik gérevlerini ylritebildikleri vurgulanmis (Falk vd., 2012), rastgeleligi anladiklari ve olayin
sonucuna yonelik uygun agiklamalar getirebildikleri belirtilmistir (Kuzmak & Gelman, 1986; Nikiforidou &
Pange, 2010). Paparistodemou ve Noss (2004), slirece teknolojiyi dahil ederek gocuklarin rastgelelilik ve
ornek uzay kavramlarini 6grenmelerini desteklemislerdir. Calisma, teknolojinin sagladigi dinamik bir
ortaminda etkisiyle ¢ocuklarin bu kavramlari edinebileceklerini desteklemistir.

Way (2003) ise, erken ¢ocukluk déneminde olasiliksal 6gretimin gerekliligini belirterek bunun igin dort
arag sunmaktadir. Bu araglar; olasiliga yonelik oyunlar ve gesitli etkinlikler aracihgiyla farkli deneyimler
yaratarak yonlendirici sorular sormak, ¢ocuklar i¢cin daha anlasilir olan olasilik kavramlarini dikkate alarak
sureci planlamak, 6rnek uzaya yonelik agik, net, anlasilir etkinlikler hazirlamak ve son olarak gesitli sayisal
stratejiler gelistirerek farkl 6gretim etkinlikleri planlamaktir. Way (2003), ozellikle erken gocukluk
doneminde etkinliklerde daha fazla/daha az, en olasi, esit olasilik kavramlarinin daha anlasilir olduguna
vurgu yaparak slrece dahil edilmesini 6nermektedir. Diger taraftan, ¢ocuklarin siirece dahil olarak
kararlarinin dikkate alinmasi ve etkinlik boyunca 6rnek uzaya yer verilmesi gerekliligini vurgulamaktadir.
Threlfall’a (2004) gore ise, glinliik ifadelerin olasilik dili ile iliskilendirilmesi; olasilik, ihtimal, rastgele gibi
sorularin yanitlanmasi ve ¢ocuklara fark ettirilmesi amaglanmaldir. Threlfall (2004), erken gocukluk
doéneminde olasilik 6gretimi hakkinda asagidaki maddelere dikkat cekmektedir:

1. Gunluk ifadelerin olasilik dili ile iliskilendirilmesi,

2. Saglanan verilerle olasilik sorularinin yanitlanmasi,
3. Agiklanan bir durumun olasiliginin sorgulanmasi,
4. Veri toplama ve ampirik olarak yansitma.

Yine, olasilik dilini sinif ortamina dahil ederek erken ¢ocukluk dénemindeki cocuklar agisindan giktilarin
degerlendirmesini yapan ¢alismalar da bu maddeler ile benzer 6neriler ortaya koymuslardir (Alsina &
Ortiz, 2019; Falk vd., 2012; Kinnear, 2013; Kuzmak & Gelman, 1986; Nikiforidou & Pange, 2010; Shtulman
& Carey, 2007). Dolayisiyla yapilan son ¢alismalar, Fischbein’in (1975) klguk ¢cocuklarin da olasilik ile ilgili
on kosul becerileri sergileyebildikleri ve olasiliksal akil ylritme gerceklestirebildikleri iddiasini
desteklenmektedir (Hawkins & Kapadia, 1984).

S6z konusu bulgulardan hareketle, olasilik 6gretimi ile ilgili ortaya cikan diger bir unsur, olasigin
cocuklara “nasil” 6gretilecegi sorusudur (HodnikCade? & Maja Skrbec, 2011). Cocuklar okula baslamadan
once de olasilik hakkinda bilgiye sahiplerdir. Gnlik hayatta karsilastiklari durumlarda neyin olasi, neyin
mumkin, neyin imkansiz olabilecegi hakkinda yargi gelistirirler ki bu, olasiliga dayali ¢cikarimin informal bir
cesididir. Bu noktada, 6gretimde bu ilk anlayis, sezgi ve deneyimlerden yararlanmak 6nemlidir (Gelman &
Brenneman, 2004; Nikiforidou vd. 2013). Ge¢mis ¢alismalar benzer bir anlayis vurgulamis; erken ¢cocukluk
donemindeki ¢ocuklara sunulan olasilik gorevlerinde gecmis deneyimlerin ise kosularak oyun, somut
materyaller, gelisim diizeyine uygun anlatim ve uygun baglam ile olasiliksal diisinmenin gelisebilecegini
ortaya koymuslardir (Sharma, 2014; Skoumpourdi vd., 2009). Erken ¢ocukluk yillarinda olasilik 6gretimi ile
ilgili gerceklestirilen calismalarda cesitli yontem ve materyaller kullaniimistir. Bunlar;

1. Manipdlatif oyuncaklar, zarlar, topaclar, kartlar, masa oyunlari, kavanozlar gibi somut materyaller
(Nikiforidou, 2018),

Resimli hikaye kitaplari, senaryolar, sarkilar ve gorsel uyaranlar (Alsina, 2017; Nikiforidou, 2018),
Grafikler ve tablolar (Alsina, 2017),

Hava durumu, spor karsilasmalar gibi ginlik yasam deneyimleri (Alsina & Vasquez, 2017),

vk wnbn

Video/internet oyunlari ve grup oyunlari (Falk vd., 1980; Pange, 2002).

Bu yontemlerle birlikte, erken ¢ocukluk siniflarinda uygulanabilecek etkinlikler planlanirken bircok
etkinlik cesidinden yararlanilabilir. Her ne kadar olasilik konusu matematik ile ele alinsa da farkli etkinlik
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tirleri cocuklarin olasilik anlayislarini gelistirecek bir katki sunacaktir. Erken ¢ocukluk dénemine yonelik
olasilik 6gretimi ile ilgili “Kurbaga Yarisi” adli 6rnek etkinlik asagida verilmistir.

Etkinlik adi: Kurbaga Yaris

Gerekli materyaller: Her grup icin iki madeni para, her cocuk igin ¢alisma kagid.

Uygulama:

e Ogretmen, olasilik kavramlari ile ilgili fotograf ve videolar belirler. Bu fotograf ve videolari
projeksiyondan sinifa yansitir. Fotograf/videolara yonelik cocuklara sorular sorarak “imkansiz, diisik
olasilikli, olasi, her zaman, kesin” kavramlari ile cevaplanacak sorular sorar (Ornegin; oyuncak
diikkani ve igindeki oyuncaklarin agik¢a goriildigi ve tabak olmayan bir fotografta bir gocugun tabak
satin alabilme ihtimali nedir? sorusu imkansiz seklinde cevaplanabilir.)

¢ Ardindan oyuna gegilir. Ogretmen énceden hazirlamis oldugu karton oyununu ve ¢alisma kagitlarini
¢ikarir. Oyun, karton oyun alani Uzerinde g¢ocuklara anlatilir. Oyun alaninda {i¢ renk kurbaga
bulunmaktadir. Bu kurbagalardan turuncu kurbaga, iki madeni para da tura gelirse; sari kurbaga, iki
madeni para da yazi gelirse ve yesil kurbaga ise, iki madeni para farkli gelirse oyun alaninda
ilerlemektedir.

e Ogretmen oyunun kurallarini anlattiktan sonra calisma kagidi dagitarak c¢ocuklardan hangi
kurbaganin kazanacagini tahmin etmelerini ve tahminlerini kendilerine dagitilan grafige
isaretlemelerini ister (Sekil 1).

LN J o0 LN ] ~~
M r \)

. Diisiik

Imkansiz Olasihikly Miimkiin Kesin

Sekil 1. Tahmin grafigi

e Her cocuk tahminlerini kendi grafigine isaretledikten sonra, 6gretmen ¢ocuklari gruplara ayirir ve her
gruba bir tane oyun kartonu dagitir (Sekil 2). Gruptaki her cocuk bir kurbaga secerek para atip kurala
gore ilerleyerek yarisir. Oyun, kurbagalardan biri tahtadaki bitis cizgisine ulastiginda sona erer.
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Sekil 2. (Oyun kartonu)

Degerlendirme: Oyunun bitiminde sonuglarin degerlendirilmesi icin Sekil 2 tahtaya yansitilir. Boylelikle
gruplarin tiim sonuglarini iceren bir sinif grafigi elde edilir. Bitlin gruplarda en az li¢ kez olmak lizere
oyun istenildigi kadar tekrar edilebilir. Cocuklari elde edilen 6rneklere (kendilerinin ve diger ¢ocuklar)
dayali argimanlari kullanarak genelleme yapmaya tesvik etmek igin sorular sorulur.

Kurbaga Yarisl, bes-alti yas grubu cocuklariicin planlanmis bir oyun etkinligidir. Bu etkinlikte ¢cocuklarin
madeni paray! her attiklarinda ¢ikan sonuglari kaydetmeleri gerekmektedir. Oyun sonunda ¢ocuklarin
madeni parayl atmalari sonucu ¢ikan tim durumlarin frekanslarini bitiincll olarak gozlemleyebilecekleri
bir stireg yaratilmaktadir. Sonug olarak ¢ocuklarin bir genelleme yapabilmeleri saglanarak “Bu oyunu daha
fazla oynarsak nasil bir sonug elde ederdik?” ve “Oyuna bastan baslarsak ilk sectigin kurbagayi secer
miydin? Neden?” gibi sorular ile kazanma sansi yiksek olan kurbaga konusundaki belirsizlige yonelik
farkindalk yaratiimaya calisiimaktadir. Ayni zamanda etkinlik boyunca g¢ocuklarin “imkansiz, kesin, diisiik
olasililikli ve mamkiin” gibi belirsizlik iceren bir olasilik dili kullanmalari desteklenmektedir (Estrella vd.,
2021). Nitekim bu donemde ancak ornekte oldugu gibi cocuklarin yaparak yasayarak, gbzlemleyerek ve
aktif katilarak strece dahil oldugu bir olasilik 6gretimi ile olasilik anlayisi gelistirebilme ve veriler hakkinda
akil yaritebilme gibi kazanimlara ulasilabilir.

Son olarak, erken ¢ocukluk doneminde olasilik 6gretiminde 6gretmenin ¢cok énemli bir faktér oldugu
unutulmamalidir. Cocuklarin bu dénemde olasilik hakkinda anlayis gelistirebilmeleri, olasilik dilini
kullanabilmeleri 6gretmenin ¢ocuklara yaratacagi ortam, ihtiyaclara uygun secilmis yontem, tanimlama
bicimi gibi unsurlara baghdir. Dolayisiyla 6gretmen olasilik 6grenme siirecinde 6nemli ve aktif bir rol alir
(Pange, 2006). Ayrica, olasiliksal muhakeme ve akil yiirttme ile ilgili sorular bu siiregte kilit noktalardan
biri oldugu icin 6gretmenler soracagi acik uclu sorular ile cocuklarin anlayislarini gelistirme ve bu anlayisi
paylasma imkani yaratir (Sharma, 2014). Bu noktada, 6gretmenlerin olasilik baglaminda uygun bir
o6grenme ortami olusturabilmesi icin bu konuda yeterli bilgiye sahip olmalari gerekir (Groth, 2018).
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Sonug

Cocuklarin hayatinda anlasilir ve tamamen tahmin edilebilir durumlar ya da rastgele ve daha az tahmin
edilebilir durumlar yer alir. Kesin sonuca sahip durumlar diginda belirsizlik yaratan durumlar i¢in mantikh
bir sekilde akil yuriutebilme becerisine sahip olmamiz gereklidir. S6z konusu becerilerin kazanimi
konusunda erken cocukluk déneminin ©nemini vurgulayan ve bu doénemden baslayarak olasilik
disuincesinin gelistiriimesini savunan gorislere paralel olarak, gelisimsel olarak olasilik distincesini
inceleyerek bir cergeve olusturmaya galisan arastirmalar mevcuttur. Ote yandan, arastirmacilar tarafindan
ortaya konan bu gercevelerin farkli kiltiirlerde de test edilerek tutarh bir yapi ortaya konmasi gerekliligi
goze carpmaktadir. Nitekim ancak boyle bir yapinin varligi ile erken ¢ocukluk déneminde yapilacak olan
olasilik galismalari ve olusturulacak 6gretim programlari temellendirilebilir.

Gelisimsel gergeve ile birlikte ortaya ¢ikan bir diger 6nemli eksiklik, olasiligin temel bilesenlerine
yonelik gegerli ve givenilir bir 6lgme araci olmayisidir. Boyle bir élgme araci, cocuklarin olasiliksal
diisinme gelisimlerini ve sireci yas ve gelisim 6zelliklerine gore degerlendirmeyi saglayabilir. Sireg
noktasinda ise, olasiligin temel bilesenlerine yonelik 0Ogretimsel mudahaleler yapilandirilabilir.
Rastgelelilige, 6rnek uzaya, olasilik diline, olasilik karsilastirmasina ve korelasyonel akil yiritmeye yonelik
ogretimsel uygulamalar ve miuidahale galismalarinin ayri ayri hazirlanip etkililiklerinin incelenmesi
gerekmektedir. Bu mudahale c¢alismalari ile gocuklarin olasiliksal disiinme becerileri irdelenebilir ve
egitsel uygulamalara yonelik bir bakis agisi saglanabilir.

Ote yandan, gelisimsel durum ve midahale calismalarindan sonra hizmet i¢i dgretmen egitimleri
yapilandinlabilir. Calisma bulgularinin da sunuldugu bir hizmet i¢i egitimde; 6gretimsel miidahale
¢ahismalarina, olasiliksal diisinme becerileri ile ilgili 6rnek etkinliklere ve olasiliksal diisinme becerisinin
nasil degerlendirilebilecegine yodnelik 6gretmenler bilgilendirilebilir. Egitim sonunda ise siire¢/sonuca
yonelik 6gretmen gorisleri degerlendirilebilir. Nitekim, 6gretim programlarini uygulayan 6gretmenler s6z
konusu alan ve beceri ile ilgili yeterli hissettikleri ol¢tide etkili bir egitim sunabileceklerdir.

Ulkemiz icin ortaya ¢ikan en 6nemli sorun uluslararasi literatiire paralel kiiltiirel bir ¢alismanin
olmayisidir. S6z konusu eksikliklerin giderilmesi icin; hizli ve organize bir sekilde program gelistiriciler, okul
idareleri, 6gretmenler, cocuklar ve ebeveynler ile birlikte hareket edilmelidir. Calismada sunulan
arastirmalar ve standartlar dikkate alindiginda; kapsaml ve teoriler cercevesinde yapilacak olan bir
kiltirel cahisma hem ulusal hem uluslararasi literatiire degerli bilgiler sunacak ve bdylece Turkiye
baglaminda olasilik literatiiriinde yer alan bosluk doldurulabilecektir.
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