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Abstract: The purpose of this study is to compare Turkey to several other countries such as Singapore, Korea, the United
States, and New Zealand according to the field of statistics learning in the curriculum. GAISE (Guidelines for Assessment
and Instruction in Statistics Education) framework suggests using the components of statistical process (formulate question,
collect data, analyze data, interpret results) and developmental levels of statistical process (Levels A, B, and C) in such
comparisons. It is found that in both Korea and Turkey, the number of learning outcomes of statistics, as well as the weight
of learning outcomes in the curriculum, have been having a weaker profile than in other countries. The field of statistics
learning is mostly condensed around Level A in Turkey. On the other hand, other countries in the study included more Level
B and C. Considering the importance of statistics instruction, Turkey’s national mathematics curriculum needs improvements
in its field of statistical learning. This study suggests designing and developing new standards for teaching statistics that deal
with higher developmental levels of statistical process.
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Oz: Bu calismada Tiirkiye ile Singapur, Kore, Amerika ve Yeni Zelanda’nin matematik 6gretim programlarmin istatistik
ogrenme alam agisindan karsilastirilmas: amaclanmustir. Bu karsilastirmalarda GAISE (Istatistik Egitiminde Ogretim ve
Degerlendirme igin Ilkeler) raporunda istatistik dgretimine yonelik tavsiye edilen istatistiksel siire¢ asamalari (problem
durumunu belirleme, veri toplama, veri analizi ve sonuglari yorumlama) ve bu agsamalar i¢in tanimlanan, temelden gelismise
dogru olarak belirlenen ii¢ seviye (A, B ve C seviyeleri) dikkate alinmustir. Arastirmanin sonucunda, Kore ve Tiirkiye nin
hem istatistik kazanim sayis1 hem de bu kazanimlarin 6gretim programindaki agirlig1 acisindan diger tilkelere kiyasla daha
zayif bir profile sahip oldugu tespit edilmistir. Ulkemizdeki kazanimlarm agirlikli olarak temel seviyede (A seviyesi)
yogunlastigi, diger iilkelerde ise daha ¢ok B ve C seviyesine odaklanan kazammlarm oldugu goriilmiistiir. Istatistik
Ogretiminin 6nemi gz Oniine alindiginda, iilkemizde matematik Ogretim programinda istatistik Ogrenme alanina ait
kazanimlarin sayismnm hem artirilmasi hem de bu kazamimlarin daha yiiksek seviyelerle iliskili olarak ele alinmasi
Onerilmektedir.

Anahtar Kelimeler: Istatistik egitimi, Istatistiksel siire¢c asamalar1, Karsilastirmali caligma

Tiirkge siiriim igin tiklayiniz

1. Introduction

In a life surrounded by data, the need to make effective decisions and inferences from data makes it a
necessity for individuals to have required knowledge and skills related to statistics and to transfer them to their
daily life. As a matter of fact, individuals equipped with such skills in statistics are able to make sense of the data
complexity they encounter and to make effective decisions. In the standards of National Council of Teachers of
Mathematics [NTCM] (2000), it is pointed out to the importance given to statistical information in keeping up
with changing world conditions and it is stated that statistics constitute one of the cornerstones of mathematics
education. In addition, the ultimate goal of statistics education, it is stressed that raising individuals as
statistically literate and to be able to transfer their statistical knowledge to their lives (Franklin et al., 2007).
Today, in parallel with the increasing need to raise students with statistical thinking competence, it is also
important to make improvements in statistics teaching at all educational levels (Cooper, 2002). Parallel to this
importance, statistics topics are taught more widely in all educational levels from primary school to university in
many countries, and recommendations that improve statistics teaching are encountered (Ben-Zvi, & Garfield,
2008). This orientation to the field of statistics learning has also affected our country and it is seen that with the
regulation made by the Ministry of National Education [MoNE] (2005), subjects and learning outcomes related
to this field have been included in the mathematics curriculum since 2005. On the other hand, in order to raise
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A Cross-National Comparison of Statistics Curricula

students as statistically literate, it is important that the changes in the mathematics curriculum in our country
should reflect the trends towards statistics education worldwide. This situation undoubtedly causes countries to
differentiate in terms of statistical literacy, statistical thinking, and statistical reasoning competencies, which are
defined as important outcomes of statistics education and the weight they give to the field of statistics learning in
the mathematics curriculum. Accordingly, it is necessary to examine the field of statistics learning in
mathematics curriculum in different countries and to compare this field n our country with the others. In this
study, it is aimed to compare Turkey to several other countries such as Singapore, Korea, USA, and New
Zealand according to the field of statistics learning in the curriculum. For this aim, learning outcomes in the field
of statistics learning have been compared. Learning outcome has been specified as "content” in Singapore and
Korea, "standard" in USA. ,and "goal" in New Zealand. In order to prevent these differences from causing
confusion, the expression "learning outcome™ is used in the present study.

1.1. Theoretical Framework

In this study, the theoretical framework included in the GAISE report (Franklin et al., 2007), which draws
attention to the principles determined for statistics instructionwas used in comparing mathematics curriculum of
countries in terms of the field of statistics learning. In the report, statistical process is taken as a basis for
teaching statistics, and instructional practices that bring statistical process components to the forefront are
explained. In addition, the framework presented in this report, the aspects related to the statistical process
components were discussed at three hierarchical levels (A, B and C). While analysing the mathematics
curriculums of the countries included in this study in terms of the field of statistics learning, it was based on
statistical process components and the three hierarchical levels related to these components.

1.1.1. Statistical Process

Statistics allow individuals to direct their lives and to realize different types of thinking about the quality of
their decisions. Based on this importance of statistics, it is a substantial need to teach statistics in schools
effectively. In the GAISE report, it is underlined that the effectiveness of the student in the learning environment
is a significant variable in increasing the quality of statistics instruction (Franklin et al., 2007). It is emphasized
that students who have the opportunity to experience statistical process components will be statistically active
and productive (NTCM, 2000). Therefore, the statistical process has a key role in making statistics teaching
more effective in the GAISE report. Rumsey (2002) has emphasized to raising individuals who can manage the
statistical process among the goals he stated for statistics education. Many studies point out the importance of the
statistical process (Giiven, Oztiirk, & Ozmen, 2015; Newton, Dietiker, & Horvath, 2011; Ozmen, 2015; Rumsey,
2002; Topan, 2019; Watson, 2006). In this sense, it is clearly seen that the statistical process that includes
question formulation, data collection, data analysis, and interpretation of results is important in developing
students' statistical knowledge and skills (Franklin et al., 2007; Ozmen, 2015; Ozmen, & Baki, 2017). These
steps contribute to gaining research experience, displaying a critical approach and developing psychomotor skills
(Wild, & Pfannkuch, 1999). Hence, the statistical process emerges as one of the important factors of effective
statistics teaching (Franklin et al., 2007). Taking statistical process as a basis in statistics teaching will also
contribute to educators in terms of designing effective learning outcomes (Groth, 2013). In addition, it is thought
that planning the statistics teaching according to the statistical process components and designing the activities in
this direction will contribute to make leraning environments richer and to provide students more active.
Moreover, it is predicted that the teaching designed according to the statistical process will provide the
opportunity to train students as a researcher and more effective results in terms of teaching. This functional role
of the statistical process has been effective in comparing curriculums in terms of the field of statistics learning.
In this sense, the fields of statistics learning in the mathematics curriculums of countries were compared
according to statistical process. This comparison is based on the GAISE report (Franklin et al., 2007), in that it
explains the expected behaviours at different levels towards the statistical process components and includes
recommendations to be taken as the basis for statistics instruction.

1.1.2. GAISE Report

GAISE is a report published by the American Statistical Association (ASA),includes recommendations and
instructional principles for statistics education. The principles emphasized by this report also affect the whole
world, but it is also important in terms of providing a broad framework for statistics instruction. In GAISE
report, the main purpose of statistics instruction is to raise students as statistically literate and there are
instructional suggestions in this direction. This report has focused on statistical literacy as the ultimate goal in
statistics instruction, and it is emphasized that every high school graduate should be equipped with the statistical
reasoning skills to lead a happy and productive life and be able to reflect this skill in daily life (Franklin et al.,
2007). In addition, it has been pointed out that raising conscious and productive individuals on behalf of the
society can only be possible with a good statistical education. In this sense, GAISE report provides important
recommendations to teachers on how to teach statistics. This report, which is shown as a significant resource for
statistics education in the world, is frequently used in the design of learning environments. The basic framework
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that build on the statistical process will make students active in statistics teaching and make statistical concepts
more understandable for them. The statistical process is described as the map of a rich statistics teaching
(Franklin et al., 2007). Accordingly, the statistical process in the GAISE report comprises of 4 successive
components. The first one is the formulation of the problem and it is considered important in terms of starting
the statistical process and directing the development of the next components. In this component, it is significant
to formulate an appropriate problem and to decide on the type of data to be obtained. The second component
refers to the data collection suitable for the research problem. In this component, the selection of the sample
representing population, sample size and data collection methods are emphasized, and appropriate measurements
are decided for the analysis. The third is the data analysis, and in this section the data can be summarized
numerically or visually presented in tables and graphical representations. In the last component, appropriate
inferences are made by interpreting the results obtained. In this section, the results are interpreted in their
context. Meanwhile, it is thought that new problems may be formulate according to the participation of different
individuals and thus it is assumed that the statistical process will have a continuity. Making sense of these
components takes place depending on time and instructional practices. This developmental process is presented
in the GAISE report at three levels (A, B and C) for each component, ranging from descriptive statistics to
inferential statistics. In other words, the statistical process is included in the GAISE report as a framework for
acquiring higher level skills based on basic skills. In this direction, at level A, it is stood out to know the basic
principles of statistics and the meaning of statistical concepts; at the level B, it is required to associate the basic
statistics concepts with each other and to make comparisons over statistical situations. Finally, at level C, it is
needed to generalize of the results, to know of advanced statistical concepts and their association (Franklin et al.,
2007). For instance, in data collection, while determining the music group to be brought to the end-of-year
school concert, A-level-students collect data with a simple experimental process by taking the opinions of their
classmates. At level B, realizing that only one class will not represent the whole school, other classes are also
included in the sample. Realizing that the sample should be representative of the population, students get to the
level C when they start making random choices, assuming that everyone has an equal probability of being
selected. Thus, there is a development from choices limited to one group to random selections from a large
community.

The suggestions and practices of the GAISE report have an important place in determining the level of
statistics teaching. It is stated that statistics teaching carried out in line with these recommendations and practices
will be effective (Franklin et al., 2007). At this point, the goals and learning outcomes in the field of statistics
learning in the mathematics curriculum, which form the basis for designing learning environments, stand out. It
is thought that these learning outcomes will give an idea about the statistics teaching. Therefore, it is important
for basing on the theoretical framework presented in this report in terms of seeing whether the curriculum
constitutes a resource for more effective teaching. From this point of view, the two-dimensional theoretical
structure, including the statistical process components and the three hierarchical levels, in the GAISE report
(Franklin et al., 2007) is given in Tablel.

Table 1. Theoretical framework in GAISE report (Franklin et al., 2007, p. 14)

STATISTICAL LEVEL A LEVEL B LEVELC
PROCESS
COMPONENTS
FORMULATE Beginning awareness of the Increased awareness of the Students can make the statistics
QUESTION statistics question distinction statistics question distinction guestion distinction
Teachers pose questions of interest Students begin to pose their own Students pose their own questions of
Questions restricted to the questions of interest interest
classroom Questions not restricted to the Questions seek generalization
classroom
COLLECT Do not yet design for differences Beginning awareness of design for Students make design for differences
DATA Census of classroom differences Sampling designs with random
Simple experiment Sample surveys; begin to use selection
random selection Experimental designs with
Comparative experiment; begin to randomization
use random allocation
ANALYZE Use particular properties of Learn to use particular properties of Understand and use distributions in
DATA distributions in the context of a distributions as tools of analysis analysis as a global concept

specific example
Display variability within a group
Compare individual to individual
Compare individual to group
Beginning awareness of group to
group
Observe association between two
variables

Quantify variability within a group
Compare group to group in displays
Acknowledge sampling error
Some quantification of association;
simple models for association

Measure variability within a group;
measure variability between groups
Compare group to group using displays
and measures of variability
Describe and quantify sampling error
Quantification of association; fitting of
models for association
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Table 1 continued

INTERPRET
RESULTS

Students do not look beyond the
data
No generalization beyond the
classroom
Note difference between two
individuals with different
conditions
Observe association in displays

Students acknowledge that looking
beyond the data is feasible
Acknowledge that a sample may or
may not be representative of the
larger population
Note the difference between two
groups with different conditions
Aware of distinction between
observational study and experiment
Note differences in strength of

Students are able to look beyond the
data in some contexts
Generalize from sample to population
Aware of the effect of randomization
on the results of experiments
Understand the difference between
observational studies and experiments
Interpret measures of strength of
association
Interpret models of association

association Distinguish between conclusions from
Basic interpretation of models for association studies and experiments
association

Aware of the distinction between
association and cause and effect

In the GAISE report, it is stated that individuals' experiences of the statistical process have an important
place to be a qualified statistical literate. At this point, it has been indicated that educators and program
developers should design practices that will enable students to experience the statistical process. In this way, the
trend of statistics in recent years and the emphasis of GAISE reports on qualified statistics teaching have enabled
many countries to innovate in the mathematics curriculum. Within the scope of innovation studies, the fact that
countries have included statistics at different densities in their curriculum has paved the way for some countries
to come into prominence in statistical education. For this reason, comparative analysis of different countries’
curriculum enables countries to see their strengths and weaknesses for educational activities and to integrate
effective practices into their own systems. When the literature has been examined, there are many studies on
comparing the mathematics curriculums of countries (Altintag, & Gorgen, 2014; Celik, Kul, & Calik-Uzun,
2018; Erbilgin, 2014; Erdogan, Hamurcu, & Yesiloglu, 2016; Giizel, Karatas, & Cetinkaya, 2010; Incikabi, &
Tuna, 2012; Kaytan, 2007; Kul, & Aksu, 2016; Ozkan, 2006; Ozrecberoglu, & Kivang-Caganaga, 2016). In
these studies, mathematics curriculums were compared in a way to cover substantially all learning fields by
stating the general characteristics and objectives of the curriculums. However, there are also studies to compare
the mathematics curriculums of countries in terms of a specific learning field (Arik, 2007; Tezcan, 2016; Ugur-
Avrslan, 2015). In these studies, the mathematics curriculums were examined for learning fields such as numbers,
algebra, and geometry, but it is seen that there have been no studies directly on the statistics learning field.
Hence, it is revealed the need to examine different countries in terms of the statistics learning field and to
compare them according to similarities and differences. The fact that the GAISE report is an important resource
for statistics education and how or to what extent the educational principles and practices pointed out in the
GAISE report are based on the curriculums of countries have important roles in making these comparisons.
Considering that the curriculum shaped by the report will be the starting point of effective statistics teaching, it is
considered that the curriculums of the countries should be examined in terms of similarities and differences in
terms of the field of statistics learning in accordance with this report. At this point, comparing the curriculums on
the basis of statistics and making the necessary arrangements in the curriculum depending on the results will
provide the opportunity to make the necessary changes for students to be statistically equipped. In the present
study, it is aimed to examine Turkey with Singapore, Korea, USA and New Zealand mathematics curriculums in
terms of the field of statistics learning according to the GAISE report (Franklin et al., 2007) and to compare the
tendency of the learning outcomes according to the theoretical framework presented in the report. Depending on
this main purpose, the research questions were determined as follows:

» How learning outcomes of the field of statistics learning of countries differ in terms of the developmental
levels presented in the GAISE report?

» How learning outcomes of the field of statistics learning of countries differ in terms of statistical process
components presented in the GAISE report?

2. Method

This study is a comparative research that intends to compare Turkey to Turkey, Singapore, Korea, USAUSA
and New Zealand in terms of the field of statistics learning in the mathematics curriculums. Document analysis
method, which is of qualitative research patterns, is used for presenting curriculum of the countries in this study.
The mathematics curriculums of the five countries have been analysed in accordance with the objective of the
study and the theoretical framework defined within GAISE report.

2.1. Countries Involved in the Study

Two criteria are used to determine the countries to be included in the study.. The first one is that it is
emphasized to take place near the top at exams of Trends in International Mathematics and Science Study
(TIMSS) which is implemented as an assessment exam with the aim of monitoring education systems of

293



A. Batur et al.

countries and Programme for International Student Assessment (PISA) which emphasizes on students’ ability to
use knowledge and skills they learn in school in daily life. Singapore and Korea have been chosen to be involved
in the study among the countries that are succeed in the PISA (2015) and TIMSS (2015) exams. Secondly, USA
(Lovett, & Lee, 2018; Newton, Dietiker, & Horvath, 2011) and New Zealand (Burgess, 2007; Forbes, 2014)
have been preferred among the countries that have come to the fore with their recent studies in the field of
statistics.

2.2. Data Collection and Analysis

Learning outcomes (content, standard, goal) regarding the field of statistics learning in the curriculum of the
countries are analysed in line with levels (A, B, and C) specified for statistical process components of GAISE
Report. The curriculums analysed within the study (upgrading year is 2018 for Turkey, 2013 in primary and
secondary grade and 2016 in H1, H2 and H2 Forward (H2F is qualified as 13" grade) grade for Singapore, 2015
for Korea, 2012 for USA and 2012 for New Zealand) include primary, secondary and high school mathematics
curriculums in accordance with K-12 specified in GAISE Report. Learning outcomes and explanations in
curriculums are evaluated within the context of the aspects regarding A, B and C levels in statistical process
components defined in the theoretical framework. As classifying statistics learning outcomes taking place in
curriculums according to their related component and levels, in case of the fact a learning outcome has an
explanation related to more than one statistical process component related learning outcome takes place in both
components. These kinds of learning outcomes are written clearly in the first component that is included
(learning outcome number and label) and only the number of the learning outcome is specified in other
components. Where a learning outcome is suitable for more than one level, it is written at the highest level that it
can go up to prevent such repetitive situations to occur. Analysis process is shown on an example in Table 2.

Table 2. An example analysis of the learning outcomes in the theoretical framework (Singapore example)

STATISTICAL
PROCESS LEVEL A LEVEL B LEVEL C
COMPONENT
FORMULATE
QUESTION
SO1.2. Work collaboratively
on a task to: collect and
COLLECT classify data, present data
DATA using an appropriate statistical
representation (including the
use of software), analyze data
(SO1.2) P4.3. Construct a line graph using a
spreadsheet e.g. Excel, and make
ANBAAI\_'I\'( AZE connections between bar and line graphs,
and explain which type of graph should
be used or both can be used.
INTERPRET
RESULTS

(P: Primary education level 1-6, SO: Secondary education level curriculum-related learning outcomes)

As analysing the Table 2, SO1.2 learning outcome in secondary education level in Singapore includes
expressions regarding data collection and data analysis. Due to the fact that the expression of the learning
outcome is required to use basic knowledge directly, it is limited with aspects specified in Level A for both
components. P4.3 learning outcome of 4" grade of primary education includes a target behaviour toward Level
A due to requiring students to do calculations at a basic level by taking features of line graph for a certain
statistical question. In the continuation of the learning outcome, expressions regarding Level B such as relating
between bar and line graphs and determining which graph to be used in case of statistical situation by comparing
these two graph types take place. Consequently, this learning outcome is evaluated to be included in Level B.

The stages suggested by Forster (1995) are conceived while examining the document. Firstly, a detailed
research was carried out to reach first-hand mathematics curriculums used as document. Secondly, the originality
of the accessed curriculums was checked by taking into consideration that it is located on the page of the
Ministry of Education of the country to which it belongs. Then, the aims and objectives of them for general and
mathematics teaching were examined to understand the curriculums. In this direction, the processes of
understanding and analysing the statistics learning outcomes have been started. In the fourth stage, the outcomes
are analysed in line with the theoretical framework included in the GAISE report. A common analysis procedure
related to analysis of learning outcomes regarding in the field of statistics learning of the countries was followed.
Firstly, statistical process component and expected behaviours in three levels for every component were analysed
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in detail in GAISE report. It was discussed on situations differentiating each component and level from another
and their scope is revealed. Thus, it was enabled to initiate a common analysis procedure. Following determining
the procedure concerning the analysis, statistics learning outcomes in a mathematics curriculum of a country
were analysed by all researchers. In the analysis, firstly, the statistical process component to which a learning
outcome is related, and then its level were determined.Through process of decision making, it is discussed and
discussions are continued until reaching a common idea over theoretical framework related to GAISE report in
case of any dispute. Thereafter every researcher have analyzed learning outcomes of a country in accordance
with common analysis procedure that is determined. To ensure the reliability of these analyses, attention is paid
to ensure that all researchers work in the field of statistics education and are close to the research field.
Following the completion of the analysis, descriptive analysis were applied for classifying learning outcomes
regarding the field of statistics learning in the mathematics curriculum of a country on the aspect of related
statistical process component and level. After the researchers completed the coding process, descriptive analysis
were performed. Researchers re-encoded and confirmed whether the results reflect the reality. The data obtained
at the last stage of the analysis process have been presented with the help of frequencies and percentages. In the
last stage, the analysis results are interpreted in line with the research problems.

3. Findings

Learning outcomes regarding in the field of statistics learning in the mathematics curriculum of the countries
are analysed by using theoretical framework presented by GAISE report. Firstly, learning outcomes included in
mathematics curriculum of countries are evaluated according to hierarchical levels presented by theoretical
framework. Following this, the distribution of the learning outcomes associated with the levels in terms of
statistical process components is included.

Distribution of related levels (A, B and C) of statistics learning outcomes included in mathematics
curriculum of the countries are shown in Graph 1.
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Graph 1. Distribution of statistics learning outcomes of countries by A, B and C levels (%)*
*Calculations have been made taking into account all the learning outcomes of the countries in the field of statistics learning.

As looking into Graph 1, it has been shown that learning outcomes at level B and C, requiring higher-level of
statistical knowledge and skills are intensified at Singapore and New Zealand, USA and Korea include learning
outcomes at such levels in their mathematics curriculum as well. In Turkey, it is seen that learning outcomes
related to the field of statistics learning that is included in mathematics curriculum go up to Level B at most and
no learning outcomes are at Level C. Aside from the fact that the ratio of learning outcomes regarding Level A
requiring statistics knowledge at more basic level is seen to be more, this ratio points up to be higher than the
ratio of other countries. While the ratio of learning outcomes regarding Level B is higher in Singapore, New
Zealand, and USA the ratio of learning outcomes regarding Level A and B are equal and are more than C level in
Korea.

The weight given to the field of statistics learning in mathematics curriculum of the countries and results (in
frequency and percentage) regarding accordance with Level A, B and C of statistical process components
associated with learning outcomes in this field are included in Table 3.
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Tablo 3. Distribution of the learning outcomes of the countries in the statistical process components in terms of A, B and C levels.

COUNTRIES Overall
STATISTICAL Total
PROCESS
COMPONENT TURKEY Total SINGAPORE Total KOREA Total THE UNITED Total NEW ZEALAND Total
STATES
A B C A B C A B c A B C A B c
*1 1 - **2 - 1 - 1 - - - - 2 - - 2 3 5 2 10 ***15
FORMULATE  (3%) (3%) (13%) (1%) (7%) (4%) (13%) (%) (%) (%) (67%)  (6%)
QUESTION
2 2 - 4 4 1 1 6 3 1 B 4 - 1 2 3 4 8 7 19 36
C% %ALTE/ET (6%)  (6%) (119%)  (6%) (1%) (1%) (17%) (12%) (4%) (11%) (%)  (4%)  (8%)  (4%) (9%) (8%) (53%)  (14%)
14 0 - 24 13 30 11 54 9 11 1 21 6 13 5 24 15 23 1 43 165
ANDAA'-T\;ZE (42%)  (30%) (15%)  (20%) (46%) (17%) (32%) (36%) (44%) (4%) (13%) (13%) (30%) (11%) (15%) (17%) (27%) (4%) (25%)  (66%)
3 - - 3 2 1 y 3 - - - : 5 9 - 14 1 6 6 13 33
”\SEES?JFI’_F%T (9%) ©%)  (3%)  (1%) (9%) 11%)  (20%) 42%) (1%) (7%) (%) (40%)  (13%)
Weight of the *rrk33 574 64 632 25 467 43 347 84 275
field of statistics (6%) (10%0) (5%) (12%0) (30%)
learning

Note: Expressions represented by ratios in the table are explained over examples given for any situation so as not to be confused.

*Related ratio is acquired by dividing the number of learning outcomes regarding related component and levels of countries into total number of learning outcomes related to the field of statistics
learning in mathematics curriculum.

(Exp: Having 33 statistics learning outcomes in total and 1 learning outcome belonged to Level A at the component of formulate question in Turkey, the ratio is calculated as 3%.)

**Related ratio is acquired by dividing total number of learning outcomes that every country has included regarding related statistical process component into total number of learning outcomes
of all countries for the component.

(Exp: By having 15 learning outcomes in total regarding the component of formulate question included in curriculum of all countries and Turkey having 2 learning outcomes belonged to this
component, the ratio is calculated as 13%.)

***Related ratio is acquired by dividing total number of learning outcomes regarding a certain statistical process component in general into total number of learning outcomes included in all
components.

(Exp: By having total number of 549 learning outcomes regarding statistical process component and 15 of these learning outcomes belonging to the component of formulate question, the ratio is
calculated as 6%.)

****Related ratio is acquired by dividing total number of learning outcomes related to the field of statistics learning each country into total number of learning outcomes included in mathematics
curriculum of each country.

(Exp: By having 574 learning outcomes in mathematics curriculum of Turkey and 33 of these learning outcomes belonging to the field of statistics learning, the ratio is calculated as 6%.)
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As looking into Table 3, the number of learning outcomes related to the field of statistics learning in
mathematics curriculum of New Zealand is shown to be higher among all countries. Besides, comparing the
ratios of statistics learning outcomes, New Zealand is noted to have the highest ratio (30%). Despite Singapore
being the second on the aspect of total number of statistics learning outcomes, it is shown to come the third
(10%) following USA (12%) on the aspect of proportion of statistics learning outcomes. Furthermore, Korea has
the least learning outcomes related to the field of statistics learning. Aside from Turkey having more learning
outcomes in number than Korea. Korea (5%) and Turkey (6%) have almost the same percentage on the aspect of
the weight of learning outcomes in curriculum. Consequently, it is seen that Korea and Turkey have weaker
profiles in comparison of other countries on the aspect of both the number and the weight of statistics learning
outcomes in curriculum.

When analysed on the aspect of statistical process components and related levels of learning outcomes in
Table 3, there are more learning outcomes at Level A and B at every component in general. Moreover, the higher
amount of learning outcomes regarding the component of data analysis is pointed out. The number of learning
outcomes regarding this component in curriculum of all countries to be spared is noted to be higher. The number
of learning outcome for this component is 66% of total number of learning outcomes in all components. It has
been shown that data analysis has the highest learning outcomes reflecting each level in all other components. It
is noted that all countries have more learning outcomes at Level B in data analysis and Singapore is prominent
on this component. Singapore includes more learning outcomes regarding this component with the ratio of 32%
in comparison of other countries and 83% of them belong to the component of data analysis. Furthermore, 46%
of them are at Level B, while Singapore has the highest percentage (17%) in terms of learning outcomes at Level
C as well. For example, in Singapore, understandings related to inferential statistics subjects such as sampling
methods, sampling distribution, confidence interval, hypothesis testing, correlation, regression and least squares
method are prominent regarding Level C in data analysis in H1, H2 and H2F mathematics curriculum which is
presented as elective course during the period following the secondary education and pre-university. The
subjects included in the curriculum of the countries, grade levels that these subjects and a total number of
learning outcomes within these grade levels are given in Appendix 2. Besides, learning outcomes such as H4.4
(meaning of correlation), HF1.6 (confidence interval), H3.3 (hypothesis testing) are regarding subject and
concept of inferential statistics (look at Appendix 1-Table 6). Turkey is shown to be prominent on the aspect of
including learning outcomes related to Level A in data analysis. In fact, learning outcomes related to this
component and level in curriculum of Turkey are given much more weight in comparison of other countries
(44%). However, it is detected that subjects of inferential statistics or any learning outcomes that can be a basis
for these subjects are not included in Turkey. Thus, it is shown that no learning outcome at Level C is available
in curriculum of Turkey. Despite of the fact that Korea, USA and New Zealand have more learning outcomes in
number regarding the component of data analysis, learning outcomes related to Level C emphasizing on
inferential statistics such as normal distribution, correlation, regression, hypothesis testing and confidence
interval are noted to be included finitely in these countries. For example, in Korea, subjects of inferential
statistics are limited with understanding of normal distribution by including only L.9.5 (meaning of normal
distribution) regarding inferential statistics at level of high school (look at Appendix 1 -Table 9). Besides,
learning outcomes related to question formulation which is the most important component for initiating
procedure of statistical research and planning correctly are found to be included in less ratio in all countries.
Thus, it is noticed that the ratio of learning outcomes regarding this component (6%) is the least in all
components. As Korea doesn’t have any learning outcomes regarding this component, few learning outcomes in
Level A and B are included in Singapore, USA and Turkey. Having limited learning outcomes regarding this
component in these countries and not including learning outcomes concerning Level C which questions further
understanding is thought as limitedness for the component of question formulation to be the first step of
statistical process. Thus, as New Zealand includes more space for the component of question formulation with a
ratio of 67%, learning outcomes reflecting Level C are found to be included in this country. Many learning
outcomes regarding question formulation such as formulating the problem by using statistical process,
formulating research questions based on relating and comparing and searching different and independent
problems are found in New Zealand. Additionally, learning outcomes regarding component of the interpretation
of the results which enables students to infer and think critically are fewer in all countries and this component is
seen to follow the component of formulating question. It is noted that the ratio of the number of learning
outcomes regarding this component in all components is 13% and these learning outcomes are centered upon in
Level B in general. In comparison of other countries, USA includes more learning outcomes regarding
component of interpretating results with a ratio of 42%. USA gives more emphasis on learning outcomes
regarding this component on the aspect of Level A (11%) and Level B (20%) as compared to other countries. In
USA, these two levels in interpretation of results are presented with subjects such as summarization of data,
interpretation of table and graphs, and basic inferring based on correlation coefficients. For example,
HSS.ID.C.8 (interpretion correlation coefficient) learning outcome is shown to be related to Level B on the
aspect of interpreting the strength of relation between specified variables and putting forth situation of variables
according to each other; HSS.IC.B.6 (interpretation of data) learning outcome requires interpretations at basic
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level to be expressed by giving obvious data set and it is in accordance with aspects of Level A (look at
Appendix 1- Table 7). Whereas no learning outcome concerning this component is included in Korea,
interpretation of results is limited with Level A in Turkey.. As USA does not have any learning outcomes at
Level C concerning this component, New Zealand spares 7% of its curriculum for Level C. For example, as
different from USA, L5.3.1.1 (comparison of sampling distribution) learning outcome includes objectional
behaviour concerning Level C regarding sampling distribution. Inferential statistics such as estimating situations
that may occur within the separate data set by using these data set (interpolation) and making forward looking
inference outside of given data set (extrapolation) are included more in detail. As a result, learning outcomes
related to Level B and C such as making prediction, detecting sampling error and estimating for average by
central limit theorem are more in number. Another example, as L7.2.1.2.b (estimation of population parameter)
learning outcome relates to Level C requiring beyond data literacy and generalisation, it includes L7.2.2.1.b
(detection of sampling error) learning outcome associated with Level B in which comparisons among groups are
made dominantly in making sampling to reflect a certain statistical situation as well (look at Appendix 1- Table
8). On the other hand, the number of learning outcomes at all three levels is almost equally included at the
component of data collection.. In this sense, distribution of learning outcomes to all levels is the most balanced
at the component of data collection. Learning outcomes belonged to this component have 14% percentage within
the statistical process components. Whereas no learning outcome reflecting Level A in this component is found
in USA, any learning outcomes related to Level C regarding this component are not found in Turkey and Korea.
Singapore represents Level C with only one learning outcome H2.1 (choosing random sampling) included in H2
mathematics curriculum and in which the relation of population and sampling is evaluated in the focus of
concept of randomness (look at Appendix 1- Table 6). However, New Zealand gives more emphasis on the
component of data collection with the ratio of 53% in comparison of other countries. It is prominent on the
aspect of reflecting this component with learning outcomes at Level A and B as well. It is shown that the
importance given to both these levels within the component (B: 9% and C: 8%) is more than other countries.
New Zealand gives subjects and concepts that are to set an example to Level B and C such as data set with many
variables, random choices, representability, limitedness of choices of sampling and experimental designs. For
example, 8.3.1.1 (producing data sets) learning outcome is addressed as related to Level B due to this learning
outcome requiring new data sets to be produced as result of relating many variables; L7.2.1.1.a (experimental
designs based on random sampling) learning outcome reflects Level C on the aspect of making sense of
randomness concept (look at Appendix 1-Table 8). Tables belonging to each country presenting distribution of
learning outcomes given as frequency and percentage in Table 3 on the aspect of contents are given in Appendix
1. The number of learning outcomes is indicated in the tables and access addresses of websites covering their
contents are given.

4, Discussion and Conclusion

The components, starting with formulating a problem, continuing with collecting data, analysing-
representation data and inferring from data forms the basis of statistical literacy (Watson, 2006). It is also
stressed that handling the components of the statistical process with a holistic approach is significant in students’
experiencing more effective statistics teaching (Newton, Dietiker, & Horvath, 2011). In this way, handling the
statistical process, that helps us to provide active participation and more effective management of the process,
with a holistic approach (following each component hierarchically) has an important role. It is not enough to
integrate our statistics teaching activities related statistical process, but it is also important to design learning
environment with these activities in a way that will provide a basis for effective and permanent statistics teaching
(Franklin et al., 2007). Besides, analysis based on the theoretical framework pointed out in GAISE report has an
important role on determining the tendency of the curriculums that forms the statistics teaching. In this way, the
statistics learning outcomes in mathematics curriculum of countries were analysed through the reflection of the
statistical process which is seen as an important for GAISE report.The research results have shown that number
of the statistics learning outcomes in math curriculum and the level of these learning outcomes in Turkey was
lower than other countries. Although the learning outcomes are only related to Level A and B in our country,
other countries have more learning outcomes related to Level B and C. Especially Singapore and New Zealand
come to the forefront in this sense. It is also thought that this result could reflect the fact the achievement of
PISA and TIMSS exams for these countries. Nevertheless, it is an important fact that Turkish students have
lower success compared to other countries for the problems requiring determining the literacy, reasoning levels
related to the field of statistics learning (PISA, 2015; TIMSS, 2015). One of the reasons for this failure could be
raised to give more emphasis on basic statistics knowledge rather than statistical literacy at statistics subjects and
learning outcomes in our curriculum. It is suggested that more emphasis on Level B and C learning outcomes
and inferential statistics subjects should be place in our mathematics curriculum like other countries. Although
there is an increase about the research on statistical literacy, reasoning and thinking in our country, a common
result of the research is about the insufficiencies of the students, teachers or individuals in terms of the statistical
literacy (Koparan, 2012; Ozmen, 2015; Reston 2005). In this way, these results will only make sense if there is
an attempt to enhance the curriculum and later statistics teaching. Otherwise, research would be limited to
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picture the current situation. In this way, studies about incorporating the learning outcomes related to the higher
level emphasized in the GAISE report would be an important attempt.

When the distribution of the learning outcomes related to the field of statistics learning according to the
statistical process components across countries is examined, it is seen that there is less emphasis on the
components of formulating the problem and the interpretation of the results, and more emphasis on the
component of data analysis. The nature of the data analysis requires to summarize the data set by the help of the
different measurements and representations. This could be effective on this result. Similarly, research on
statistical process, data analysis and representation component are forefront whileformulating the problem and
interpreting the data components are generally ignored (Koparan, & Giiven, 2013; Money, 2002). In this way,
carrying out research on these components and making necessary improvements on curriculums depending on
this research results should be an important attempt. Representation of the data with the proper way and
analysing data following the appropriate methods are important aspects of statistical literacy (Steen, 1999). But it
is also of great importance to formulate an appropriate problem that will start the process for resorting to such
representations and analyses and to critically evaluate and interpret the results. On the other hand, formulating
the problem is the first component of the statistical process and has a crucial importance to continue the
following steps correctly. Therefore, having not enough knowledge about this component or being unsuccessful
at formulating an effective problem would affect continuing components. In this way, learning outcomes related
to formulating the problem and interpretation of what kind of results would emerge on referring problems fit or
not with the purpose should integrate the curriculums. Otherwise, interpretation of the results is an important
component for evaluating the obtained results, the failure about this component could be a barrier to discuss on
different ideas or interpretations, and this would also negatively affect the cyclical structure of the statistical
process. The fact that the number of learning outcomes included in the mathematics curriculums of countries is
not considered to mainly reflect each component of the statistical process may cause obstacles to the full
understanding of these components by students. It will also raise problem about the experiencing the statistical
process, is one of the important aspects of the statistical literacy. Therefore, giving place learning outcomes for
each component of statistical process in our mathematics curriculum is an initial attempt to overcome these
problems.

Differences about the number and content of the learning outcomes across countries are seen one of the
important factors for determining the statistical knowledge and skills of the students. For example, statistics
learning outcomes in Singapore mathematics curriculum are more than and based on the structure that is starting
with basic concepts and extending inferential statistics, on the other hand the number of the statistics learning
outcomes in our mathematics curriculum is less and related with lower levels. It is thought that these differences
are effective on determining the success of the countries for the statistics field. Following a structure from basic
concepts to inferential statistics and having enough learning outcomes for this structure should be an important
factor to obtain important outcomes and to emerge different achievement level between countries. Thus, it is also
thought that students, raising as following this kind of structure, have higher skills as reasoning, argument,
critical thinking. For example, raising students as having the enough knowledge at the concept of the relationship
between variables at school level, it could be helpful to interpret and to make sense of the relationship between
variables related to correlation and regression subjects at university level. When students have enough
knowledge about the big ideas (significant difference) as a basis for further concepts such as confidence interval
and hypothesis testing, would be helpful at making the meaningful understanding related formulating the
hypothesis, testing this hypothesis with a confidence level and justifying about the hypothesis. Therefore, it is
important for individuals to take decisions related their daily and professional lives through statistical process
rather than leaving these decisions to chance. It is also stated that students who can handle their statistical
knowledge as embedded in the components of the statistical process will also be trained as a good problem
solvers (Neumann, Hood, & Neumann, 2013). In this sense, giving place on the learning outcomes as a basis for
inferential statistics in the field of statistics learning in the mathematics curriculums would be an important
attempt for statistics education.

In our country, dealing with statistics in a narrower scope in the mathematics curriculum is seen as the
biggest precursor of the difficulty for students, to be able to statistically evaluate the situations that they will
encounter in their life. Statistics, which is one of the leading roles of today’s world surrounded by data involves
much more than basic concepts such as average, standard deviation, graphs (bar, line, pie chart etc.). In this way,
it is also important to design statistics teaching as building on statistical process and concentrating on statistical
literacy, thinking, and reasoning skills to provide more qualified and effective teaching related to the field of
statistics learning. However, number and content of the learning outcomes are not enough potential to meet the
requests regarding the field of statistics learning in our mathematics curriculum. Thus, it is stated that it will be
difficult to raise students as productive consumer of the statistical data by the help of the current learning
outcomes in our curriculum, mostly Level A and B (Koparan, 2012; Yolcu, 2012). In order to cope with these
difficulties, it is suggested to increase the number of the learning outcomes and to be arranged their content that
will allow to the development of skills such as reasoning, argument and critical thinking as referring to basic
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knowledge and ideas on statistics. Besides, research on statistics education also stressed that the quality of
statistics teaching should be enhanced, and skills considered important should be developed for students
(Akoglu, 2018; Chick, & Pierce, 2008; Garfield, & delMas, 2010). It is obvious that the importance of including
learning outcomes for Level C in the development of necessary knowledge and skills expected from students. It
is not possible to expect to raise students as equipped with the statistical literacy and thinking skills required by
our age by the help of the current mathematics curriculum which has limited with Level A and B. In this way, to
achieve the goal of raising students as statistically literate it is suggested to enrich the curriculum with the
learning outcomes build on each component and level. It will be an important attempt to arrange our curriculum
in this direction for the goal of raising more qualified individuals after statistics teaching. To raise students as
equipped with the statistical literacy, thinking and reasoning skills, the importance of the proper statistics
teaching is mentioned (Callingham, & Watson, 2017; Groth, 2017; Ozmen, & Baki, 2017). Besides curriculum
plays an important role on designing the mathematics teaching, classroom practices. As a matter of fact, although
curriculum involves the higher-level topics and learning outcomes, it is the teacher who will apply it. This also
points out that attention should be drawn to statistics teaching. Besides, limited topics and practices related to the
field of statistics learning, it is also stated that teachers are inadequate or feel inadequate themselves for statistics
teaching. In this sense, firstly, it is recommended to review and enhance the field of statistics learning in the
mathematics curriculum in our country. Later, in line with the renewed curriculum, studies can be carried out to
improve statistics teaching and, accordingly, to examine the outputs in line with the ultimate goals for statistics
education.

There are some limitations in this study, which aims to compare mathematics curriculums of different
countries in terms of the field of statistics learning. Present study, learning outcomes in the field of statistics
learning in mathematics curriculums of countries were analysed through the theoretical framework presented in
GAISE report based on the statement and their explanations mentioned in the curriculum. Due to this limitation,
it is not mainly understood that how the statistics teaching design in these countries. In this context, it is
suggested to carry out research on examining the textbooks or observing statistics teaching in learning
environment for these countries and to make more detailed comparisons. Moreover, reviewing our curriculum
based on these research results will also contribute to obtain more effective learning outcomes.

APPENDIX 1
Table 5. Distribution of statistics learning outcomes in Turkey (see http://www.meb.gov.tr/)
STATISTICAL PROCESS LEVEL A LEVEL B LEVEL C
COMPONENT
FORMULATE M.5.3.1.1. M.6.4.1.1.
QUESTION
COLLECT M.2.41.1. M.53.1.2. M.4.413 (M.6.4.1.1)
DATA
M.1.41.1. M.3.41.3. M.4.4.1.2. M.3.4.11M34.1.2.-M.6.4.2.3.
M.5.3.1.3. M.6.4.1.2. M.6.4.2.1. M.7.412.-M.7.41.3.M.74.1.4.
A'\IIDAAI?I_YAZE M.6.4.22. M.7.41.1. M.8.4.1.1. M.8.412.-M.95.2.2.(M4.413.)
(M.2.4.1.1M531.2M.95.1.1)
M.4.4.1.4.
INTERPRET M.9.51.1.(M.6.421.M.6.42.2.)
RESULTS
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Table 6. Distribution of statistics learning outcomes in Singapore (see https://www.moe.gov.sg/)

STATISTICAL PROCESS LEVEL A LEVEL B LEVELC
COMPONENT
FORMULATE - P2.1. -
QUESTION
COLLECT P1.1. P3.1. SO1.2. P4.2. (P2.1.) *H2.1.
DATA
P1.2P13.P2.2.P3.2.P3.3.  P4.1.P43.P4.4.P52. P6.1. P6.2. *H2.2.%H2.3. *H2.5 *H3.3.
P5.1. S01.3. S02.4. SO2.5. S02.6. SO3- *H3.4,
P6.3.SO1.1. H1.3. (P11,  4.1.503-4.2. *H4.3. HA.7. HFL.1. HF1.4.
ANALYZE P3.1., SO1.2. P4.2)) *H1.1.%H1.2, * H1.4. *H2.4.*H3.1. HF1.5. HFL.6.
DATA *H3.2, *H3.5.*H3.6. *H4.1. *H4.2,
*H4.4. *HA.5. *H4.6. HF1.2. HF1.3.
HF2.1.
(P2.1., P4.3)
INTERPRET P6.4. SO1.4. HF2.2. -
RESULTS

Table 7. Distribution of statistics learning outcomes in USA (see http://www.corestandards.org/Math/Content/)

STATISTICAL PROCESS LEVEL A LEVEL B LEVEL C
COMPONENT
FORMULATE 6.SP.A.1. (1.MD.C.4) - -
QUESTION
COLLECT HSS.IC.B.5. 7.5P.A2.HSS.IC.B.4.
DATA
1.MD.C.4. 6.SP.A.2. 6.SP.B.4. 2.MD.D.9. 3.MD.B.3. 4.MD. B.4 7.SP.A.1 HSS.ID.A 4.
ANALYZE 6.5P.B.5 7.5P.B.3HSS.ID.Al. 7.SP.B.4 8.SP.A.1l.8.5P.A.2.8.5P.A3 (7.SP.A.2, HSS.IC.B.4)
DATA 8.SP.A4 HSS.ID.A.2 HSS.ID.B.6 HSS.IC.A.L.
HSS.ID.C.9. HSS.IC.B.3 (HSS.IC.B.5)
6.5P.A.3. HSS.IC.A.2 HSS.ID.A.3 HSS.ID.B.5. HSS.ID.C.7 -
”\F‘zTEEsTJT_F%T HSS.IC.B.6. (1.MD.C.4. HSS.ID.C.8 (2.MD.D.9. 3.MD.B.3.

7.5P.B.3)

4MD. B.4. 5.MD.B.2.8.SP.A2)

Table 8. Distribution of statistics learning outcomes in New Zealand (see https://nz.ixl.com/standards/maths)

STATISTICAL PROCESS LEVEL A LEVEL B LEVEL C
COMPONENT
FORMULATE 131 331 431 2'3'71551'-3'81_3?3'1 L7.2.1.1-L8.2.1.1.
QUESTION 2483
2-Q.1 3311 4311 6.3.1.1-6.3.13-7.3.1.1 15.3.1.1.b L5.3.2.1 (8-Z.5-
COLLECT 5311 8.3.1.1-15.3.1.1 -L5.3.1.1. 8.3.1.3, 9-CC.6)
DATA 15.3.1.1.c-L7.2.1.1b 16.3.1.1.bL7.2.1.1.aL8.2.1.1.
(13-R.15)
1.31(2-0.2-2.3.1) 2-0.3-2.3.1) (2-Q.4-2.3.1) (3-R.2-3.3.1.1) (10-BB.5, 11-NN.3, 12-CC.3)
3.3.1.2 (3-R4) (3-R.7) 4-K.2- (3-R.9-33.1.1) (5-H.11-53.1.1) 6.3.1.2  (13-R8)L7.2.1.1.c 13-R4)
43.1.1-43.1.2 (4-K4) (4-K.6) (4 (6-Q.15) 6.3.1.3 (7-EE.16-7.3.1.1)
K.8) (5-H.3-5.3.1.1) (5-H.55.3.1.1)  (7-EE.17-7.3.1.1) 7.3.1.2 (7-EE.18-7.3.1.2)
ANALYZE (5-H.7-5.3.1.1) 5.3.1.2 (6-Q.2- 7.3.13-83.1.2-83.1.3-153.1.1.d
DATA 6.3.1.1) 6-0.3-6.3.1.1) (6-Q.10- 15.3.1.1.e 822, 9-CC.2, 10-BB.2)
6.3.1.1) (6-Q.11-6.3.1.1) (10-BB.4, 11-NN.2, 12-CC.2, 9-CC.5)
16.3.1.1.a- 163.1.1.c- 6.3.1.1.e
18.2.1.1.c-18.2.1.1.d
15.3.1.1f 7.3.13-163.2.1- 17.2.1.2.a 16.3.1.1.d-17.2.1.1.c
INTERPRET
RESULTS 17.2.2.1-.17.2.2.1.b -18.2.1.1.c 17.2.1.2.b-17.2.1.2.c

18.2.1.1.b- 18.2.1.2.a
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https://www.moe.gov.sg/
http://www.corestandards.org/Math/Content/
http://www.corestandards.org/Math/Content/6/SP/A/1/
http://www.corestandards.org/Math/Content/6/SP/A/1/
http://www.corestandards.org/Math/Content/HSS/IC/B/5/
http://www.corestandards.org/Math/Content/7/SP/A/2/
http://www.corestandards.org/Math/Content/HSS/IC/B/4/
http://www.corestandards.org/Math/Content/6/SP/A/2/
http://www.corestandards.org/Math/Content/6/SP/B/4/
http://www.corestandards.org/Math/Content/6/SP/B/5/
http://www.corestandards.org/Math/Content/7/SP/B/3/
http://www.corestandards.org/Math/Content/HSS/ID/A/1/
http://www.corestandards.org/Math/Content/3/MD/B/3/
http://www.corestandards.org/Math/Content/4/MD/B/4/
http://www.corestandards.org/Math/Content/7/SP/B/4/
http://www.corestandards.org/Math/Content/8/SP/A/1/
http://www.corestandards.org/Math/Content/8/SP/A/2/
http://www.corestandards.org/Math/Content/7/SP/A/1/
http://www.corestandards.org/Math/Content/HSS/ID/A/4/
http://www.corestandards.org/Math/Content/7/SP/A/2/
http://www.corestandards.org/Math/Content/7/SP/A/2/
http://www.corestandards.org/Math/Content/7/SP/A/2/
http://www.corestandards.org/Math/Content/HSS/IC/B/4/
http://www.corestandards.org/Math/Content/HSS/IC/A/1/
http://www.corestandards.org/Math/Content/6/SP/A/3/
http://www.corestandards.org/Math/Content/HSS/IC/A/2/
http://www.corestandards.org/Math/Content/HSS/IC/B/6/
http://www.corestandards.org/Math/Content/7/SP/B/3/
https://nz.ixl.com/standards/maths
https://nz.ixl.com/math/year-2/interpret-data-in-tally-charts-picture-graphs-tables
https://nz.ixl.com/math/year-2/interpret-data-in-tally-charts-picture-graphs-tables
https://nz.ixl.com/math/year-2/interpret-data-in-tally-charts-picture-graphs-tables
https://nz.ixl.com/math/year-2/interpret-data-in-tally-charts-picture-graphs-tables
https://nz.ixl.com/math/year-2/interpret-bar-graphs
https://nz.ixl.com/math/year-2/interpret-bar-graphs
https://nz.ixl.com/math/year-2/interpret-bar-graphs
https://nz.ixl.com/math/year-2/which-bar-graph-is-correct
https://nz.ixl.com/math/year-2/which-bar-graph-is-correct
https://nz.ixl.com/math/year-2/which-bar-graph-is-correct
https://nz.ixl.com/math/year-13/identify-an-outlier-and-describe-the-effect-of-removing-it
https://nz.ixl.com/math/year-13/identify-an-outlier-and-describe-the-effect-of-removing-it
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Table 9. Distribution of statistics learning outcomes in Korea (see http://ncic.re.kr/ )

STATISTICAL PROCESS LEVEL A LEVEL B LEVEL C
COMPONENT
FORMULATE - i5.3 -
QUESTION
COLLECT L1. L4, i3.1. -
DATA
12.1132151.1.52.L.9.1.L94. [2.2.142. 143.06.1. 06.2. L.9.5.
AN&"T\;ZE (i4.1.13.1) 0.7.1.0.7.2.0.7.3.0.7.4. L9.3,
(i5.3)
INTERPRET - - -
RESULTS
APPENDIX 2
Table 10. Statistics subjects and the distribution of the class levels of these subjects in terms of countries
COUNTRIES
SUBJECTS
TURKEY SINGAPORE KOREA THSEX?:EEED NEW ZEALAND
Arithmetic mean 6, 7 and 9. class 5, 8, 9/10. class 5and 7. class 6,7. and 9/12.class 5., 8-10.class
4L 61L) L) 5L 4L
Median 7 and 9. class 8. class 9. class 6-7.,9/12.class 5., 8-10.class
2L) (2L) 2L) 4L 4L
Mode 7 and 9. class 8. class 9. class 6-7.,9/12.class 5.,8-10. class
Measures of 5 i 570 0 5 i Tza T
central tendency Standard deviation . class . class . class .class -9.class
and spread (€8] 2L 1L L) L)
Variance : 11 /12. class 9. class ) 8-9.class
1L 1L L)
Range 6 ve 9. class 9 /10. class 9. class 9/12.class 8-10. class
9 BL) aw) @aL) @aw) (BL)
Quiartiles and : 9-10. class : 6. and 9/12.class 9-12.class
percentiles 1L 1L 4L
Tally/ frequency tables 1-6. class 4 and 7. class 2 3c|222 7. 1. and 8.class 2.class
7L) 2L) @1 L) 1L
2,3and5.
. 2-4. class 1,2and 7. class ’ 2-3.class 1-4.class
Pictogram ' class
9 @BL) @BL) Gh @L) @L)
Bar araph 4-8. class 3,4 and 7. class 3 and 4. class 2-3.class 2-7.class
grap 6L 6L) 2L 2L 5L
. 7 and 8.class 4 and 7. class 4.class 4-5.class 4-7. class
Line graph @L) @L) @L) @L) L)
Table and Pie graph 7 and 8.class 6 and 7.class 6.class 9/12.class 2.class
f ia” (3L) (4L) (L) (L) (L)
grapns Histogram 9. class 8. class 7.class 6. and 9/12.class 7.class
9 av an @av L) 2L
Dot plot : 8. class : 6. and 9/12.class :
(1) L)
Box plot : 9/10. class : 6.class 7.class
p @av) @av (L)
8. class 5.class 2.and 4.class
Stem and leaf graph - @y ay - @L)
11/12. class i 8.class 11-12.class
Scatter Plot - L e au)
t tests (Dependent / ) 13. class ) } }
Independence) 1L
Parametric and Chi-square tests 13. class
nonparametric (Goodness of fit and - ('2 L) - - -
tests independence)
Tests of significance - 11'%23 .Lc)lass - - -
. 11/12. class 9.class 9/12.class 8. class
Normal distribution - G L ay ay
Distributions 11/12. cla: 9-12.cla;
Sampling distribution - 1 L) SS - - (1-L) sS
. . 11- 12. class 8. and 9/12.class 13.class
Correlation and regression - 7L - QL @L)
. . . 11-13. class 9/12.class 12-13.class
Hypothesis test and confidence interval - 4L - L) ay

(L): represent is learning outcome

As examining Table 10, concepts regarding measures of central tendency and spread and table and graphs
are included in the countries, yet Turkey is detected to be at more inadequate level on the aspect of concepts
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given at both categories in comparison of other countries. Particularly, learning outcomes that meet variance,
quartiles and percentiles as measures of spread and dot, box plots, stem and leaf graph, scatter plot in table and
graphs are not seen in Turkey. However, learning outcomes reflecting these concepts are seen in other countries.
For example; in the process lasting from primary school to high school, learning outcomes reflecting Level A, B
and C based on forming and interpreting table and graphs are included; for Singapore and USA regarding dot
plot, for Singapore, USA, and New Zealand regarding box plot and scatter plot and for Singapore, USA, Korea
and New Zealand regarding stem and leaf graphs. These kinds of graphs that are included in the least two of the
countries are not found in Turkey and pictogram, bar, line, pie and histogram graphs are commonly used for
presenting data visually. Tally and frequency tables are often applied for representation of data in comparison of
other countries. As in the table, mean for measures of central tendency and spread and bar graph for table and
graphs according to other subjects and concepts are more commonly used. Besides, grade levels including these
concepts are shown to be varied. As concepts of median and mode are started to be given in secondary grades in
other countries, these concepts are started to be given from 9™ grade in Korea. Similarly, concept of histogram is
started to be given in secondary school in other countries as this concept is among learning outcomes at the level
of high school in Turkey. As subjects and concepts regarding inferential statistics such as parametric and
nonparametric tests, distributions, correlation and regression, hypothesis test and confidence interval are put
more emphasis in Singapore, only normal distribution from these concepts are addressed in Korea, these
concepts are shown to be limited on aspect of number of learning outcomes and content of the subject in New
Zealand and USA Inferential statistics which is touched as only one subject or with limited learning outcomes in
most of the countries is not included in any way in Turkey. In other words, providing subjects and concepts of
inferential statistics to students is not included in objectional behaviour of mathematics curriculum in Turkey.
Besides, when taking mathematics curriculum depending on grade levels through the countries into
consideration, concepts such as frequency table, pictogram and bar graph, mean, mode and median are touched
on in low levels and they are switched towards the concepts of standard deviation, line and pie graph, histogram,
parametric and nonparametric tests, distributions, correlation and regression, hypothesis test and confidence
interval in higher levels. In this sense, principle of simple to complex applied in mathematics curriculum in all
countries is seen to be common, yet addressing level of the subjects depending on grade levels for every country
can be varied.
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A. Batur vd.

Farkh Ulkelerin Matematik Ogretim Programlarimin Istatistik Ogrenme Alam
Acisindan Karsilastirilmasi

1. Giris

Verilerin hakim oldugu yasamimizda, veriler iizerinden etkili karar alabilme ve ¢ikarimda bulunmaya olan
ihtiyag, bireylerin istatistigse yonelik bilgi ve becerilere sahip olmalarm1 ve bu bilgilerini yasama
aktarabilmelerini bir zorunluluk haline getirmektedir. Nitekim istatistige yonelik bu tiir becerilere sahip bireyler,
karsilagtiklar1 verileri anlamlandirarak etkili kararlar alabilmektedir. National Council of Teachers of
Mathematics [NTCM] (2000) standartlarinda, degisen diinya sartlarma ayak uydurmada istatistiksel bilgilere
gereken 6nemin verilmesine dikkat ¢ekilmekte ve istatistigin matematik egitiminin temel taslarindan birisini
olusturdugu belirtilmektedir. Ayrica istatistik egitiminin nihai amaci; istatistik okuryazar1 ve istatistik bilgisini
yasamina aktarabilen bireyler yetistirilmesi olarak gosterilmektedir (Franklin vd.,, 2007). Bu amaca paralel
olarak tiim egitim kademelerinde istatistik 6gretimine yonelik iyilestirmeler yapilmasi kaginilmaz olmaktadir
(Cooper, 2002). Bu dogrultuda, bir¢ok iilkenin ilkokuldan tiniversiteye kadar tiim egitim kademelerinde istatistik
konularmma daha genis ¢apta yer verilmekte ve istatistik dgretimini gelistirici diizenlemelere rastlanmaktadir
(Ben-2vi, & Garfield, 2008). Bu yonelimin iilkemizde de etkisini gosterdigi ve Milli Egitim Bakanligi [MEB]
(2005) tarafindan yapilan diizenleme ile 2005 yilindan itibaren matematik 6gretim programlarinda istatistik
Ogrenme alanina iligkin konu ve kazanimlara yer verildigi goriilmektedir. Yapilan diizenlemelerin 6grencilerin
iyi bir istatistik okuryazari olarak yetismesinde diinya genelinde istatistik egitimine yonelik egilimlere paralel
olmasinin 6nemli oldugu distiniilmektedir. Bu durum ise siiphesiz tilkelerin matematik 6gretim programlarinda
istatistik 6grenme alanma verdikleri agirlik ve istatistik egitiminin 6nemli ¢iktilar1 olarak tanimlanan istatistik
okuryazarlig, istatistiksel diisiinme ve istatistiksel muhakeme yeterliklerine yonelik uygulamalarda
farklilasmalara sebep olmaktadir. Bu dogrultuda, farkl iilkelerin matematik 6gretim programlarindaki istatistik
O6grenme alanmim incelenmesi ve iilkemizde yiiriirliikte olan matematik 6gretim programmin diger ilkelerle
karsilagtirilmas: ihtiyacit ortaya ¢ikmaktadir. Bu calismada Tiirkiye ile Singapur, Kore, Amerika ve Yeni
Zelanda’nin matematik 6gretim programlarmin istatistik 6grenme alani agisindan karsilagtirilmasi: amaglanmigtir.
Bu amag dogrultusunda, istatistik 6grenme alaninda yer alan kazanimlar {izerinden bir karsilastirma yapilmistir.
Ulkemizde “kazamim” olarak adlandirilan 6grenme hedefleri, Singapur ve Kore’de “igerik”, Amerika’da
"standart” ve Yeni Zelenda’da “ama¢” olarak belirtilmistir. Calismaya dahil edilen iilkelerin 6gretim
programlarinda yer alan bu ifade farkliliklarinimn karisikliga yol agmamasi i¢in mevcut galismada bu hedefler igin
“kazamim” ifadesi kullanilmistir.

1.1. Teorik Cerceve

Bu c¢aligmada iilkelerin matematik Ogretim programlarinin istatistik 6grenme alami agisindan
kargilastirilmasinda, istatistik 6gretimine yonelik belirledigi ilkeler ile dikkat ¢eken GAISE (Franklin vd., 2007)
raporunda yer alan kuramsal ¢er¢eve kullanilmistir. GAISE raporunda, istatistik 6gretimi i¢in istatistiksel siireg
temel alinmakta ve okullarda yapilan 6gretimde istatistiksel siire¢ asamalarmi 6n plana ¢ikaran uygulamalar
hedeflenmektedir. Ayrica raporda istatistiksel siirec ile ilgili sunulan gergevede istatistiksel siire¢ agamalarina
iligkin gostergeler ti¢ hiyerarsik seviyede (A, B ve C) ele alinmistir. Bu ¢alismaya dahil edilen iilkelerin
matematik 6gretim programlar1 istatistik 6grenme alani agisindan incelenirken istatistiksel siire¢ agamalar1 ve bu
asamalara iligkin ti¢ farkli seviyede tanimlanan gostergeler temel alinmigtir.

1.1.1. Istatistiksel Siire¢

Istatistik, bireylerin yasamina yon vermesine ve aldiklari kararlarin niteligi hakkinda farkh diisiinme tiirlerini
hayata gegirmesine olanak sunmaktadir. Istatistigin bu 6neminden hareketle okullarda istatistik dgretimlerinin
etkili olarak yapilmasi 6nemli bir ihtiya¢ olarak karsimiza ¢ikmaktadir. GAISE raporunda, istatistik 6gretiminin
niteliginin arttirilmasida 6grencinin 6grenme ortamindaki etkinliginin 6nemli bir degisken oldugunun alt1
cizilmektedir (Franklin vd., 2007). Oyle Ki, istatistiksel siireg asamalarin1 deneyim etme imkani bulan
ogrencilerin istatistiksel anlamda aktif ve iiretken olacagi vurgulanmaktadir (NTCM, 2000). Dolayisiyla GAISE
raporu, istatistik 6gretiminin daha etkili olmasinda istatistiksel siirece anahtar bir rol yiiklemektedir. Nitekim
Rumsey (2002) istatistik egitimine yonelik belirttigi hedefler arasinda istatistiksel siireci yonetebilen bireyler
yetistirilmesine dikkat ¢ekmektedir. Bir¢ok c¢aligmada da istatistiksel siirecin Onemine isaret edilmektedir
(Giiven, Oztiirk, & Ozmen, 2015; Newton, Dietiker, & Horvath, 2011; Ozmen, 2015; Rumsey, 2002; Topan,
2019; Watson, 2006). Bu anlamda &grencilerin istatistiksel bilgi ve becerilerinin gelistirilmesinde problemi
belirleme, veri toplama, veri analizi ve sonuglarin yorumlamasini igeren arastirma dongiisiiniin 6nemli oldugu
acik¢a goriilmektedir (Franklin vd., 2007; Ozmen, 2015; Ozmen, & Baki, 2017). Bu asamalar bireylerin
aragtirma deneyimi elde etmeleri, elestirel yaklasim sergilemeleri ve psikomotor gelisimlerine katkida
bulunmaktadir (Wild, & Pfannkuch, 1999). Dolayisiyla istatistiksel siireg, etkili bir istatistik 6gretiminin 6nemli
faktorlerinden biri olarak karsimiza ¢ikmaktadir (Franklin vd., 2007). istatistik 6gretiminde bu tiir bir siirecin
temel alinmas etkili 6grenme ¢iktilarinin olugsmasi agisindan egitimcilere de katki saglayacaktir (Groth, 2013).
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Bunun yani sira, istatistik 6gretimlerinin istatistiksel siire¢ asamalarina gore planlanmasi ve bu dogrultuda
etkinliklerin yapilandirilmasmin 6grenme ortamlarinin zenginlesmesi ve 6grencilerin daha aktif katiliminin
saglanmasinda onemli bir katki sunacag: diistiniilmektedir. Ayrica istatistiksel siirece gore tasarlanan 6gretimin,
Ogrencilerin arastirmaci kimligi kazanarak yetistirilmesine de firsat sunacagi ve bu anlamda 6gretimsel agidan
daha etkili sonuglar saglayacag1 ongoriilmektedir. Istatistiksel siirecin bu islevsel rolii, 6gretim programlarmin
istatistik 6grenme alani agisindan karsilastirilmasi fikrinin ortaya ¢ikmasinda etkili olmustur. Bu anlamda,
tilkelerin matematik 6gretim programlarindaki istatistik 6grenme alani istatistiksel siire¢ agisindan
kargilastirilmistir. Bu karsilagtirmada istatistiksel siirecin asamalarina yonelik farkli seviyelerde beklenen
davraniglarin agiklanmasi ve istatistik 6gretimi i¢in temel alinacak tavsiyelere yer verilmesi nedeniyle GAISE
(Franklin vd., 2007) raporu temel alinmustr.

1.1.2. GAISE Raporu

American Statistical Association (ASA) tarafindan yaymlanan GAISE, istatistik egitimine yonelik sunulan
tavsiyelerin ve 6gretimsel ilkelerin yer aldigi rapordur. Bu raporun beyan ettigi ilkeler tim diinyay: etkilerken,
istatistik 0gretimine yonelik genis bir ¢erceve sunmasi agisindan da onem tasimaktadir. GAISE raporunda,
istatistik okuryazar1 dgrencilerin yetistirilmesi istatistik 6gretiminin temel amaci olarak ele alinmakta ve bu
dogrultuda 6gretimsel oneriler yer verilmektedir. Bu raporda istatistik 6gretiminde nihai hedef olarak istatistik
okuryazarhigina odaklanilmig ve her lise mezunu bireyin mutlu ve iretken bir hayat siirmesinde istatistiksel
muhakeme becerisine sahip olmasi ve bu beceriyi giinliik hayata yansitabilmesinin gerekliligi vurgulanmigtir
(Franklin vd., 2007). Ayrica toplum adina bilingli ve iiretken bireyler yetistirmenin ancak iyi bir istatistik egitimi
sonucu miimkiin olacagna isaret edilmistir. Bu anlamiyla GAISE raporlar1 istatistik 6gretiminin nasil yapilacagi
noktasinda ogretmenlere onemli ipuglar1 sunmaktadir. Diinyada istatistik egitimine yonelik 6nemli bir kaynak
olarak gosterilen bu raporlara, 6grenme ortamlarinin tasarlanmasinda da siklikla bagvurulmaktadir. Bunun
temelinde, istatistik 6gretiminde 6grencileri aktif kilacak ve istatistik kavramlarmm onlar i¢in daha anlagilir hale
getirilmesini saglayacak istatistiksel siirec yer almaktadir. Istatistiksel siire¢ zengin bir istatistik &gretiminin
haritas1 olarak nitelendirilmektedir (Franklin vd., 2007). Bu dogrultuda, GAISE raporunda istatistiksel siireg
birbirini izleyen 4 asamadan olusmaktadir. Bu asamalardan ilki problem durumunun belirlenmesi olup
istatistiksel siireci baglatmasi ve sonraki asamalarin geligimine y6n vermesi bakimmdan 6nemli gériilmektedir.
Bu kisimda hedef alinan konuyu yansitacak uygun bir problemin olusturulmas: ve elde edilecek verinin tiirtine
karar verilmesi énemsenmektedir. ikincisi, arastirma problemine uygun verilerin toplanmasidir. Bu kisimda
ulagilmas1 istenen evreni temsil edecek orneklemin se¢imi, buyiikligi, veri toplama yontemleri {izerinde
durulmakta ve yapilacak analiz igin uygun dlciimlere karar verilmektedir. Ugiinciisii verilerin analizi olup bu
kisimda toplanan veriler sayisal olarak ozetlenebilecegi gibi tablo ve grafiksel temsillerle gorsel olarak da
sunulabilmektedir. Son asama ise elde edilen sonuglarm yorumlanarak uygun ¢ikarimlarin yapildigi asamadir.
Bu kapsamda elde edilen sonuglar ait oldugu baglamda ele almarak yorumlanmaktadir. Bu esnada farkli
bireylerin katilim1 s6z konusu olabilecegi i¢in yeni problem durumlarinin olusacagi disiiniilmekte ve boylece
istatistiksel siirecin bir siireklilik arz edecegi varsayilmaktadir. Bu asamalarin iligkilendirilerek anlamlandirilmasi
zamana ve ogretim uygulamalarina bagh olarak gergeklesmektedir. Bu gelisimsel siire¢ GAISE raporunda, her
bir asama i¢in betimsel istatistikten ¢ikarimsal istatistie uzanacak sekilde ti¢ seviyede (A, B ve C seviyeleri)
sunulmaktadir. Bagka bir ifade ile GAISE raporunda istatistiksel siire¢ temel becerilerden yola ¢ikarak daha tist
diizey becerileri kazanmaya yonelik bir gergeve olarak yer almaktadir. Bu dogrultuda A seviyesinde, istatistigin
temel prensiplerini ve istatistiksel kavramlarin anlamin1 bilmek 6n plana ¢ikarken; B seviyesinde istatistigin
temel kavramlarimin birbirleriyle iliskilendirilmesi ve istatistiksel durumlar iizerinden karsilagtirmalarin
yapilmasi istenmektedir. Son olarak C seviyesi elde edilen sonuglarin genellenmesini, ileri diizeyde istatistik
kavramlarinin bilinmesini ve iliskilendirilmesini gerektirmektedir (Franklin vd., 2007). Ornek olarak istatistiksel
stire¢ asamalarindan veri toplamaya yonelik, okulda diizenlenecek yilsonu konserine getirilecek miizik grubu
belirlenirken A seviyesindeki 6grenciler kendi smiflarindaki arkadaslarmimn goriislerini alarak basit deneysel bir
islemle veri toplarlar. B seviyesinde, sadece bir smiftan toplanan verilerin tim okulu temsil etmeyeceginin
farkma varilarak diger smiflar da ornekleme dahil edilir. Orneklemin evreni temsil edici nitelikte olmasi
gerektiginin farkina varan 6grenciler, herkesin segilme olasiliginin esit oldugunu varsayarak rastgele se¢imler
yapmaya bagladiklarinda C seviyesine ge¢mis olurlar. Boylece, ilk seviyede bir grupla smirli olan segimlerin
ikinci seviyede temsili 6zellik tagimasi ve son olarak da biiyiik bir topluluktan rastgele se¢imler yapilmasina
dogru bir gelisim goriilmektedir.

GAISE raporunun istatistik dgretiminin niteligini arttirict onerileri ve uygulamalari, istatistik 6gretiminin
derecesinin belirlenmesinde 6nemli bir yere sahiptir. Bu oneri ve uygulamalar dogrultusunda gergeklestirilen
istatistik 6gretiminin etkili olacagi belirtilmektedir (Franklin vd., 2007). Bu noktada 6grenme ortamlarmin
tasarlanmasinda temel olusturan matematik 6gretim programinda yer alan istatistik 6grenme alanina iliskin hedef
ve kazamimlar 6n plana ¢ikmaktadir. Oyle ki, bu kazamimlarin yapilacak olan istatistik dgretimine yonelik fikir
verecegi diisliniilmektedir. Dolayisiyla, bu raporun sundugu kuramsal yapinin temel alinmasi, daha etkili
istatistik 0gretimleri i¢in dgretim programlarinin kaynak olusturup olusturmadigini gérebilme agisindan 6nemli
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olmaktadir. Bu bilgilerden hareketle, GAISE (Franklin vd., 2007) raporunda istatistiksel siire¢ agamalar1 ve her
bir asamanin ti¢ gelisimsel seviye kapsamindaki gostergelerine iliskin sunulan iki boyutlu kuramsal yap1 Tablo

1 ’de verilmistir.

Tablo 1. GAISE (Franklin vd., 2007, s.14) raporu kuramsal ¢ergevesi

ISTATISTIKSEL
SUREC A SEVIYESI B SEVIYESI C SEVIYESI
ASAMALARI
Hangi sorunun istatistiksel Hangi sorunun istatistiksel soru Ogrenciler hangi sorunun
PROBLEM soru olacagina dair olacagina dair artms bir istatistiksel soru olacagina dair
DURUMUNU _farkindahgin baslamas . farkindahk B ayrim yapabilir
BELIRLEME Ogretmen ilgili soruyu sorar. Ogrenciler kendi ilgilerine gore Ogrenciler kendi ilgilerine gore
Sorular sinifla siirhidir. sorular1 sormaya baslarlar. sorulari sorarlar.
Sorular sinifla siirl degildir. Genellestirilebilir sorular arastirilir.
Farkliliklar i¢in tasarima yonelik Farkliliklar i¢in 6grenciler tasarim
Farkliliklar i¢in heniiz tasarim . farkindalik baglar. yaparlar.
VERI bulunmamaktadir. Ornek anketler; rastgele se¢imi Rastgele secimlerle 6rnekleme
TOPLAMA Sinifla is birligi kullanilmaya baglanir. tasarimlari
Basit deney Karsilastirmali deney; rastgele Rastgelelik kavramimin kullanildig:
paylagimi kullanilmaya baglanir. deneysel tasarimlar
- Belli omek}erle igili . Analiz i¢in araglar olarak Analizde genel bir kavram olarak
baglamlarda dagilimlarin belli < H, AU -
o et .. dagilimlarla ilgili belli 6zelliklerin dagilimlar anlamak ve kullanmak
ozelliklerini kullanmak e R .. .
N S .o kullanilmay: 6grenilir. Grup igerisinde degiskenligi lgmek;
Grup igerisindeki degiskenligi o R .o Lo A
. Grup igerisindeki degiskenligin gruplar arasindaki degiskenligi 6lgmek
. gostermek R s S o
VERI Kisiden Kisive karsilastirma Oletimii Temsillerin kullanimi ve degiskenligin
ANALIZi 151 S1ye Karstas Temsillerde gruptan gruba olgiimii ile gruplar arasi karsilagtirma
Kisiden gruba kargilastirma --
kargilastirmak Ornekleme hatasini tanimlamak ve
Gruptan gruba farkindalik - .«
Ornekleme hatasini kabul etmek Olgmek
Lo baslan g iliski dleimlert; iliskiyle ilgili fliskinin 6lgtimi; iliskiye uygun
Iki degisken arasindaki iliskiyi . > K
- basit modeller modeller
gozlemlemek
Ogrenciler verinin 6tesine bakmanmn o . - .
kullanigh oldugunu kabul ederler. Ogrenc@r b.aZl baglar_n_larda verinin
- . . : Gtesine bakabilirler.
Ogrenciler verinin otesine Ol:neklemm popu.lasyonu temsil Orneklemden popiilasyona genelleme
& edip etmeyecegini kabul ederler.
bakamuyorlar. L yapmak
. . Farkli durumlarda iki grup Lo ..
Sinifin 6tesine genellestirme . Deney sonuglari iizerinde rasgeleligin
arasindaki farkliliklar: fark ederler. L
SONUCLARI yoktur. Gézlem ve deney arasindaki ayrimla etkisinin farkinda olmak
YORUMLAMA Farkli durumlarda iki kisi ilgili farkindalik Gozlem ve deney arasindaki

arasindaki farklihiklar: fark farkliliklar1 anlamak

Iliskinin giictindeki farkliliklar fark fligkinin giiciinii lgiimiinii

etmek

Temsillerdeki iligkiyi . - etmek R yorumlamak
.. lliskiyle ilgili modellerle ilgili temel ... . =~ . .7 .
gozlemlemek yorumlar Iliskiyle ilgili modelleri yorumlamak

Mliski ve deney sonuglari arasinda

iliski ve sebep-sonug arasindaki
ayrim yapmak

ayrimin farkinda olmak

GAISE raporunda bireylerin iyi bir istatistik okuryazari olmasi i¢in istatistiksel siireci deneyimlemelerinin
onemli oldugu ifade edilmistir. Bu noktada egitimci ve program gelistirenlerin, 6grencilerin istatistiksel stireci
deneyim etmelerini saglayacak sekilde uygulamalar tasarlamasi gerektigi belirtilmistir. Bu sayede istatistigin son
yillarda kazandigi ivme ile GAISE raporlarmn nitelikli istatistik 6gretimine yonelik vurgulamalari, ¢ogu tilkenin
matematik ogretim programlarinda yenilik yapmasma da imkan tanmustir. Yapilan yenilik caligmalari
kapsaminda iilkelerin 6gretim programlarinda istatistige farkli yogunlukta yer vermis olmasi bazi iilkelerin
istatistik egitiminde 6n plana ¢ikmasina zemin hazirlamistir. Bu nedenle farkl iilkelerin 6gretim programlarinin
kargilastirmali olarak incelenmesi, tilkelerin egitim-6gretim faaliyetleri igin iistiin ve zayif yonlerini gérmelerine
ve etkili goriillen uygulamalari kendi sistemlerine entegre etmelerine olanak tanimaktadir. Alan yazin
incelendiginde ise, iilkelerin matematik 6gretim programlarinin karsilastirilmasina yonelik bircok arastirma
bulunmaktadir (Altintas, & Gorgen, 2014; Celik, Kul, & Calik-Uzun, 2018; Erbilgin, 2014; Erdogan, Hamurcu,
& Yesiloglu, 2016; Giizel, Karatas, & Cetinkaya, 2010; incikabi, & Tuna, 2012; Kaytan, 2007; Kul, & Aksu,
2016; Ozkan, 2006; Ozrecberoglu, & Kivang-Caganaga, 2016). Bu arastirmalarda, programlarin genel nitelik ve
hedefleri belirtilerek biiyiik oranda tiim 6grenme alanlarini kapsayacak sekilde matematik 6gretim programlari
karsilagtirilmistir.  Bununla birlikte, tlkelerin matematik o6gretim programlarinin belirli 6grenme alanlari
acisindan kargsilastirilmasma yonelik aragtirmalar da mevcuttur (Arik, 2007; Tezcan, 2016; Ugur-Arslan, 2015).
Bu arastirmalarda, farkli iilkelerin matematik Ogretim programlar1 sayilar, cebir, geometri gibi 6grenme
alanlarma yonelik incelenmis olup dogrudan istatistik 6grenme alanmna iligkin incelemelerin yapilmadigi
gorillmektedir. Bu durum ise iilkelerin istatistik 6grenme alanina yonelik farkliliklar vebenzerlikler agisindan
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karsilastirilmasi ihtiyacini ortaya koymaktadir. GAISE raporunun istatistik egitimi i¢in dnemli bir kaynak olmas1
ve bu raporda isaret edilen 6gretimsel ilke ve uygulamalarin ilkelerin 6gretim programlarinda nasil veya ne
Olgtide temel alindig1 da bu karsilastirmalarin yapilmasinda énemli bir rol oynamaktadir. Bu anlamda, GAISE
raporu dikkate almarak sekillenen 6gretim programlarmm nitelikli bir istatistik 6gretiminin ¢ikig noktasi olacagi
diistiniildigiinde, tlkelerin 6gretim programlarinin istatistik 6grenme alam1 agisindan GAISE raporu
dogrultusunda benzerlik ve farkliliklar agisindan incelenmesi gerektigi diistiniilmektedir. Bu noktada, iilkelerin
Ogretim programlarmin istatistik temelinde karsilastirilarak ele alinmasi ve sonuglara bagli olarak &gretim
programlarinda gerekli diizenlemeler yapilmasi, 6grencilerin istatistiksel olarak donanimli yetismeleri yoniinde
gerekli adimlarin atilmasmna firsat taniyacaktir. Bu kapsamda mevcut ¢alismada, Tiirkiye ile Singapur, Kore,
Amerika ve Yeni Zelenda’nin matematik ogretim programlarinda yer alan istatistik kazanimlarini GAISE
(Franklin vd., 2007) raporuna gore analiz etmek ve raporda sunulan kuramsal gergeveye gore kazanimlarin
egilimini kargilastirmak amaglanmistir. Bu temel amaca bagl olarak arastirmada ele ahnacak sorular asagidaki
gibi belirlenmisgtir:

> Ulkelerde istatistik 6grenme alanma iliskin kazanimlar GAISE raporunun sundugu gelisimsel seviyeler
acisindan nasil farklilagmaktadir?

> Ulkelerde istatistik 6grenme alanma iliskin kazanimlar GAISE raporunun sundugu istatistiksel siireg
agamalar1 ve gelisimsel seviyeleri agisindan nasil farklilagsmaktadir?

2. Yontem

Bu calisma Kkarsilastrmali bir arastrma olup Tirkiye ile Singapur, Kore, Amerika ve Yeni Zelanda
matematik ogretim programlarinin istatistik 6grenme alani agisindan karsilastirilmasint  amaglamaktadir.
Aragtirmada iilkelerin 6gretim programlarmm sunulmasinda nitel arastirma desenlerinden dokiiman analizi
yontemi kullanilmistir. Dokiiman analizi yontemi, aragtirmanin hedefi dogrultusunda yazili belgelerin
incelenmesine olanak saglamasi agisindan tercih edilmistir. Bes iilkenin matematik &gretim programlari
aragtirmanin amaci dogrultusunda ve GAISE raporunda yer alan kuramsal ¢ergeve kapsaminda incelenmistir.

2.1. Arastirmaya Dahil Edilen Ulkeler

Aragtirmaya dahil edilen tlkelerin belirlenmesinde iki kriter temel alinmugtir. Birincisi; tilkelerin egitim
sistemlerini izlemek amaciyla degerlendirme sinavi olarak yiiriitiilen Uluslararasit Matematik ve Fen Egilimleri
Aragtirmast (TIMSS) ve okuryazarlik kavramini odagma alarak 6grencilerin okulda 6grendikleri bilgi ve
becerileri giinliik hayata aktarabilme yetenegine vurgu yapan Uluslararast Ogrenci Degerlendirme Programi
(PISA) smnavlarinda ilk siralarda yer alan iilkeler olmasma dikkat edilmistir. PISA (2015) ve TIMSS (2015)
smavlarinda bagarili olan iilkeler incelenerek bu ilkeler arasindan Singapur ve Kore ¢aligmaya dahil edilmistir.
Ikinci kriter olarak; son donemde istatistik alaninda yaptiklar1 caligmalar ile 6n plana ¢ikan iilkelerden Amerika
(Lovett, & Lee, 2018; Newton, Dietiker, & Horvath, 2011) ve Yeni Zelanda (Burgess, 2007; Forbes, 2014)
tercih edilmistir.

2.2. Veri Toplanmasi ve Analizi

Ulkelerin 6gretim programlarindaki istatistik 6grenme alanima ait kazamimlar (igerik, standart, amag) GAISE
raporunda istatistiksel siire¢ asamalar1 i¢in belirtilen seviyeler (A, B ve C) dogrultusunda analiz edilmistir.
Aragtirma kapsaminda incelenen o6gretim programlari (glincellenme yillar1 Tirkiye igin 2018, Singapur
ilkogretim ve ortadgretim kademesi i¢in 2013 ve H1, H2 ve H2 ileri (H2F: 13. simif olarak nitelendirilen)
kademesi i¢in 2016, Kore i¢in 2015, Amerika igin 2012 ve Yeni Zelanda i¢in 2012) GAISE raporunda belirtilen
K-12’ye uygun olarak ilkokul, ortaokul ve lise matematik &gretim programlarmi kapsamaktadir. Ogretim
programlarindaki kazanimlar ve agiklamalar1 teorik gergevede belirtilen istatistiksel siire¢ asamalarinda A, B ve
C seviyelerine yonelik gostergeler baglaminda degerlendirilmistir. Ogretim programlarinda yer alan istatistik
kazanimlarmnin iligkili oldugu asama ve seviyelere gore simiflandirilmas: yapilirken bir kazanimin birden fazla
asamaya yonelik a¢iklama i¢ermesi durumunda ilgili kazanima her iki asamada da yer verilmistir. Bu tiir
kazanimlar dahil oldugu asamalarm ilkinde agik bir sekilde yazilmig (kazanim numaras: ve adi), diger asamada
ise kazanimin sadece numarasi belirtilmistir. Bununla birlikte, kazanimm birden fazla seviyeye uygun olmasi
durumunda, tekrar niteligindeki durumlarm olugsmasmi engellemek amaciyla ilgili kazanim ¢ikabilecegi en {ist
seviyeye yazilmistir. Analiz siireci bir 6rnek tizerinden Tablo 2’ de gosterilmistir.
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Tablo 2. Kazanimlarin kuramsal gerceveye gore 6rnek bir analiz (Singapur 6rnegi)

ISTATISTIKSEL
SUREC A SEVIYESI B SEVIYESI C SEVIYESI
ASAMALARI
PROBLEM

DURUMUNU

BELIRLEME
SO1.2. Veri toplamak ve
smiflandirmak, uygun

. istatistiksel temsilleri kullanarak
vt ] el e
TOPLAMA . -
programlarini igeren), Veriyi
analiz etmek igin igbirlikli
olarak galisir.
(so1.2) P4.3. Elektronik tablo program: (Excel
. gibi) kullanarak ¢izgi grafigi olusturur ve
VERI . . .
ANALIZI sutun graﬁgl ile Gizgi grafi.gl arasinda
iliskiyi kurar, hangi grafigin (ya da her
ikisinin) kullanilabilecegini agiklar.
SONUCLARI
YORUMLAMA

(P: Tikégretim 1-6 diizeyi, SO: Ortadégretim diizeyi miifredati kazammlarim temsil etmektedir)

Tablo 2 incelendiginde, Singapur’da ortadgretim diizeyinde yer alan SO1.2. kazanimi veri toplama ve veri
analizi asamalarina yonelik ifadeler icermektedir. Bu yiizden her iki asamada bu kazanima yer verilmistir.
Kazanimin ifadesi temel bilgilerin dogrudan kullanimmi gerektirdiginden her iki asama igin bu kazanim A
seviyesinde belirtilen gostergeler ile sinirli olmaktadir. Bununla birlikte, ilkokul 4. sinif diizeyinde yer alan P4.3.
kazanimi, 6grencilerin belli bir istatistiksel soru karsisinda ¢izgi grafiginin 6zelliklerini dikkate alarak temel
diizeyde islemler yapmasini gerektirdiginden A seviyesine yonelik bir hedef davranisi icermektedir. Kazanimin
devaminda ise siitun ve ¢izgi grafikleri arasinda iliski kurulmasi, iki grafik tiirii arasinda karsilastirma yaparak
istatistiksel bir durum karsisinda hangi grafigin kullanilmasinin uygun olacagmma karar verilmesi gibi B
seviyesini karsilayacak ifadeler yer almaktadir. Bu nedenle bu kazanim B seviyesinde yer alacak sekilde
degerlendirilmistir.

Dokiiman incelemesi yapilirken Forster’in (1995) 6nerdigi asamalar dikkate almmustir. {1k etapta dokiiman
olarak kullanilan matematik &gretim programlarina birinci elden ulasmak igin detayli bir aragtirma yapilmigtir.
Ikinci olarak, ulasilan dgretim programlarinin ait oldugu iilkenin Egitim Bakanliginin sayfasinda yer almasi
dikkate alinarak 6zgiinliikleri kontrol edilmigstir. Daha sonra, 6gretim programlarinin anlasilmasi i¢in her birinin
genel ve matematik dgretimine yonelik amag ve hedefleri incelenmistir. Bu dogrultuda programlarda yer alan
istatistik kazanimlarinin anlagilmast ve g¢oziimlenmesi islemine gecilmistir. Dordiincii asamada, incelenen
istatistik kazanimlar1 GAISE raporunda yer alan kuramsal gerceve dogrultusunda analiz edilmistir. Ulkelerin
istatistik 6grenme alanindaki kazanimlarinin incelenmesine iliskin ortak bir analiz prosediirii takip edilmistir. Ilk
olarak GAISE raporunda istatistiksel siire¢ agsamalar1 ve her bir asama igin {i¢ seviyede beklenen davranislar
detayli olarak incelenmistir. Her bir asama ve seviyeyi birbirinden aymran durumlar iizerine konusularak
kapsamlar1 ortaya konulmustur. Boylece ortak bir analiz siirecine gegis saglanmistir. Analize iligkin prosediir
belirlendikten sonra bir iilkenin matematik 6gretim programindaki istatistik kazanimlar1 tiim aragtirmacilar
tarafindan birlikte analiz edilmistir. Bu analizlerde ilk olarak ilgili kazanimin hangi istatistiksel siire¢ agamasi ile
iligkili olduguna karar verilmistir. Kazanimmn iligkili oldugu asamaya karar verildikten sonra hangi seviyede yer
aldig1 belirlenmistir. Karar verme siirecinde anlagsmazlik olmasi durumunda GAISE raporu ile ilgili kuramsal
gergeve lizerinde tartigilmig ve ortak bir fikre ulagincaya kadar tartismalara devam edilmistir. Daha sonra her bir
aragtrmact bir iilkenin kazanimlarin1 belirlenen ortak analiz prosediirii dogrultusunda incelemistir. Bu
incelemelerin giivenirligini saglamak adma arastirmacilarin tamamimin istatistik egitimi alaninda ¢aligmalar
yapip arastirma alanma yakin olmasina dikkat edilmistir. incelemeler tamamlandiktan sonra iilkelerin matematik
Ogretim programlarindaki istatistik kazanimlarinin iligkili oldugu istatistiksel slire¢ agamas1 ve seviyesi agisindan
siiflandirilmasma iligkin betimsel analize bagvurulmustur. Arastirmacilar, betimsel analiz sonucunda
gerceklestirdikleri kodlama iglemini tamamladiktan bir siire sonra tekrar kodlama yaparak sonuglarin gergegi
yansitip yansitmadigini teyit etmislerdir. Analiz igleminin son asamasinda elde edilen veriler, frekans ve
ylizdeler yardimiyla sunulmustur. Son agamada ise analiz sonuglar1 arastirma problemi dogrultusunda
yorumlanmustir.
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3. Bulgular

Ulkelerin matematik dgretim programimdaki istatistik 6grenme alam kazanimlart GAISE raporunun sundugu
kuramsal gerceve kullanilarak incelenmistir. Elde edilen bulgularda ilk olarak tlkelerin istatistik kazanimlar
kuramsal ¢ergevenin sundugu hiyerarsik seviyelere gore degerlendirilmistir. Sonrasinda seviyelerle
iliskilendirilen kazamimlarm istatistiksel siire¢ agsamalarina gore dagilimima yer verilmistir.

Matematik 6gretim programlarinda yer alan istatistik kazanimlarinin iligkili oldugu seviyelerin (A, B ve C)
iilkeler agisindan dagilimi Grafik 1’ de verilmistir.

Tiirkiye Singapur Kore Amerika Yeni Zelanda
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=]
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Grafik 1. Ulkelerin istatistik kazanimlarmin A, B ve C seviyelerine gore dagilimi (%)*
*Ulkelerin istatistik 6grenme alanma iliskin tiim kazanimlar1 dikkate aliarak hesaplamalar yapilmistir.

Grafik 1 incelendiginde, istatistige yonelik ileri diizeyde bilgi ve beceri gerektiren B ve C seviyesindeki
kazanimlarin Yeni Zelanda ve Singapur’da daha yogun olarak yer aldigi goriilmektedir. Ayrica Amerika ve
Kore’nin matematik 6gretim programlarinda da bu seviyelerdeki kazanimlara yer verildigi dikkat ¢ekmektedir.
Bununla birlikte, Tirkiye’deki istatistik 6grenme alanmi ile ilgili kazanimlarin en fazla B seviyesine kadar
cikabildigi ve C seviyesinde herhangi bir kazanima yer verilmedigi tespit edilmektedir. Ulkemizdeki temel
diizeyde istatistik bilgisi gerektiren A seviyesine yonelik kazanimlarin oraninin hem iilkemiz bazinda hem de
diger tilkelere gore daha fazla oldugu dikkat ¢ekmektedir. Buna karsin Singapur, Yeni Zelanda ve Amerika’da B
seviyesindeki kazanimlarin oranm1 daha fazla iken, Kore’de A ve B seviyesindeki oranlarin esit ve C seviyesine
kiyasla daha fazla oldugu goriilmektedir.

Ulkelerin matematik &gretim programlarinda istatistik dgrenme alanmna verilen agirlik ve bu alana ait
kazanimlarin iligkili oldugu istatistiksel siire¢ asamalarinin A, B ve C seviyelerine uygunluklarma yonelik
bulgular (frekans ve yiizde cinsinden) Tablo 3’te yer almaktadir.
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Tablo 3. Ulkelerin istatistiksel siire¢ asamalarimdaki kazanimlarmin A, B ve C seviyeleri agisindan dagilimi

ULKELER Genel
ISTATISTIKSEL Toplam
SUREC
ASAMALARI TURKIYE Toplam SINGAPUR Toplam KORE AMERIKA Toplam YENi ZELANDA Toplam
A B A B C A B C A B C A B C
PROBLEM *1 1 ) - 1 - 1 - - - 2 - - 2 3 5 2 10 ***15
DURUMUNU (%63)  (%3) (%13) (%1) (%7) (%4) (9%13)  (%3)  (%5) (%2) (%67) (%6)
BELiRLEME
VERI 2 2 4 4 1 1 6 3 1 - - 1 2 3 4 8 7 19 36
TOPLAMA (%6)  (%6) (%11)  (%6)  (%1)  (W1)  (%17) (%12)  (%4) (%2)  (%4) (%68) (%4)  (%9)  (%8)  (%53)  (%14)
VERI 14 10 24 13 30 11 54 9 11 1 6 13 5 24 15 23 4 43 165
ANALIZI (%42)  (%30) (%15)  (%20) (%46) (%17)  (%32)  (%36) (%44) (%4) (%13)  (%30) (%1l1)  (%15)  (%17) (%27) (%4)  (%25)  (%66)
SONUCLARI 3 - 3 2 1 - 3 - - - 5 9 - 14 1 6 6 13 33
YORUMLAMA  (%9) (%9) (%3)  (%1) (%9) (%11)  (%20) (%42)  (Ww1) (7))  (%7)  (%40)  (%13)
istatistik *H*%33 574 64 632 25 43 347 84 275
Ogrenme Alam (%6) (%10) (%05) (%12) (%30)
Agirhg

Not: Tablodaki oranlarin temsil ettigi ifadeler, karisiklik olmamasi agisindan her durum igin verilen 6rnekler tizerinden agiklanmustir.

*[lgili oran, iilkelerin ilgili asama ve seviyelere dair kazamm sayilarinin, matematik ogretim programlarindaki istatistik 6grenme alanina iligkin toplam kazamm sayilarina béliinmesi ile elde

edilmistir.

(Orn. Tiirkiye toplamda 33 istatistik kazanimina sahip olup, problem durumu belirleme asamasinda A seviyesine ait 1 kazanim yer aldigindan bu oran %3 olarak hesaplanmustir.)
** [lgili oran, ilgili istatistiksel siire¢ asamasina yonelik her iilkenin yer verdigi toplam kazamm sayisinn, tiim iilkelerin 0 asama icin toplam kazanim sayisina bélinmesi ile elde edilmistir.

(Orn. Ulkelerin ogretim programlarinda problem durumu belirleme asamasmna yonelik toplamda 15 kazamm yer almakta olup Tiirkiye nin bu asamaya ait 2 kazanimi oldugu icin bu oran %13
olarak hesaplanmistir.)

*** [lo]i oran, genel olarak belirli istatistiksel siire¢ asamasina yonelik kazamm sayisinn, tiim asamalar icin bulunan toplam kazanim sayisina bolinmesi ile elde edilmistir.
(Orn. Istatistiksel siire¢ asamalarina yonelik toplam 249 kazanimn 15’ problem durumu belirleme asamasina ait oldugu icin oran %6 olarak hesaplanmistir.)

**%* [lgili oran, her iilkenin istatistik 6grenme alan: ile ilgili toplam kazanim sayilarimn matematik 6gretim programindaki toplam kazamm sayisina béliinmesi ile elde edilmigtir.

(Orn. Tiirkiye nin matematik égretim programinda yer alan toplam 574 kazammin 33 i istatistik ogrenme alanina ait oldugu i¢in bu oran %6 olarak hesaplanmistir.)
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Tablo 3 incelendiginde, tiim iilkeler igerisinde Yeni Zelanda’nin matematik 6gretim programinda istatistik
O0grenme alanma iligkin kazamim sayisinin daha fazla oldugu goriilmektedir. Bunun yami sira istatistik
kazanimlarmin oranlar1 karsilastirildiginda, Yeni Zelanda’nin en yiiksek orana sahip oldugu (%30) goze
carpmaktadir. Singapur’un istatistik 6grenme alanina iliskin toplam kazanim sayist agisindan ikinci sirada
bulunmasina karsin, bu tilkenin istatistik kazanmimlarinin 6gretim programindaki pay1 agisindan {igiincii sirada
(%10) yer alarak Amerika’y1 (%12) takip ettigi goriilmektedir. Bununla birlikte, istatistik 6grenme alanina
iligkin en az kazanima sahip olan iilkenin Kore oldugu goriilmektedir. Tiirkiye nin istatistik kazanimlar1 sayica
Kore’den daha fazla olmasina ragmen, bu kazanimlarin 6gretim programindaki agirligi agisindan Kore (%5)
ve Tirkiye (%6) yakin yiizdelere sahiptir. Bu durum Kore ve Tiirkiye nin istatistik kazanim sayis1 ve bu
kazanimlarin 6gretim programindaki agirhigr agisindan diger iilkelere kiyasla daha zayif bir profil ¢izdigini
gostermektedir.

Tablo 3’teki istatistik kazanimlar1 istatistiksel siire¢ asamalar1 ve iligkili oldugu seviyeler agisindan
incelendiginde, genel olarak her bir asamada A ve B seviyesinde yer alan kazanim sayisinin daha fazla oldugu
goriilmektedir. Bununla birlikte, genel olarak veri analizi asamasina dair kazanimlarin fazlah@: dikkat
¢ekmektedir. Nitekim iilkelerin hepsinin 6gretim programlarinda bu asamaya ayirdiklari kazanim sayilarmimn
daha fazla oldugu goriilmektedir. Bu asamaya yonelik kazanim sayisi, tiim agamalardaki toplam kazanimlarm
%66’sin1 olusturmaktadir. Ayrica her ii¢ seviyeyi yansitacak kazanimlara diger asamalara kiyasla veri analizi
asamasinda daha fazla yer verildigi de goriilmektedir. Ulkelerin bu asamada en fazla B seviyesine iliskin
kazanima sahip oldugu ve Singapur’un bu anlamda 6n plana ¢ikmaktadir. Singapur %32’lik bir oranla diger
iilkelere kiyasla bu agamaya yonelik daha fazla kazanima yer vermekte ve kazanimlarinin %831 veri analizi
agamasinda yer almaktadir. Nitekim bu kazamimlarin %46’smm B seviyesi ile iliskili oldugu goriilmektedir.
Veri analizi agamasinda C seviyesindeki kazanimlarin yine Singapur’da daha yiiksek yiizdeye (%17) sahip
oldugu dikkat ¢ekmektedir. Ornegin; Singapur’da ortadgretim sonrasi Ve iiniversite dncesi dénemde segmeli
olarak sunulan H1, H2 ve H2F matematik 6gretim programlarindaki veri analizinde C seviyesi ile iliskili
olarak 6rnekleme yontemleri, 6rnekleme dagilim, giiven araligi, hipotez testi, korelasyon, regresyon, en kiigiik
kareler yontemi gibi ¢ikarimsal istatistik konularina iligkin anlamalarin 6n planda oldugu goriilmektedir.
Ulkelerin 6gretim programlarinda yer verdikleri konular, bu konularin yer aldig1 smif seviyeleri ve bu smif
seviyeleri kapsaminda toplam kazanim sayilar1 Ek 2°de verilmistir. Ornegin; H4.4 (korelasyonun anlamu),
HF1.6 (giiven araligir), H3.3 (hipotez testi) gibi kazanimlar ¢ikarimsal istatistigin konu ve kavramlarina
yoneliktir (bkz. Ek 1-Tablo 6). Veri analizi asamasinda A seviyesi ile iligkili kazanimlara yer verme agisindan
Tiirkiye’nin 6ne ¢iktig1 goriilmektedir. Ulkemizde bu asama ve seviye ile iliskili kazammlarin 6gretim
programindaki agirhigi diger iilkelere kiyasla daha fazladir (%44). Buna karsin Tiirkiye’de ¢ikarimsal istatistik
konularina veya bu konulara zemin olusturacak olgiide herhangi bir kazanima yer verilmedigi tespit edilmistir.
Bu durum, iilkemizde veri analizi asamasinda C seviyesinde herhangi bir kazanimin yer almadigini
gostermektedir. Kore, Amerika ve Yeni Zelanda’da verilerin analizi asamasima yonelik fazla sayida kazanim
olmasina ragmen normal dagilim, korelasyon, regresyon, hipotez testi ve giiven araligi gibi ¢ikarimsal
istatistige vurgu yapan C seviyesi ile iligkili kazanimlara smirl olarak yer verildigi goriilmektedir. Ornegin;
Kore’de lise diizeyinde ¢ikarimsal istatistik ile ilgili olarak sadece L.9.5 (normal dagilimimn anlami) kazanimina
yer verilerek ¢ikarimsal istatistik konular1 normal dagilimin anlagilmasi ile smnirli kalmaktadir (bkz. Ek 1-
Tablo 9). Ote yandan istatistiksel siirecin baslatilmasi ve saglikli bir sekilde planlanmasi i¢in en énemli asama
olan problem durumunu belirlemeye iliskin kazanimlara tiim tilkelerde daha diisiik oranda yer verildigi
gorillmektedir. Nitekim bu asamaya yonelik kazanim oraninin (%6) tim asamalar igerisinde en az oldugu
dikkat ¢ekmektedir. Kore’de bu agamaya yonelik herhangi bir kazanim bulunmazken; Singapur, Amerika ve
Tiirkiye’ de ise A ve B seviyelerinde az sayida kazanima yer verilmektedir. Problem durumunu belirleme
asamas istatistiksel siirecin ilk adimi oldugu i¢in bu tilkelerde bu asamaya yonelik sinirli kazanim olmasi ve
ileri diizeyde anlamalar1 sorgulayan C seviyesi ile iligkili kazanimlarin yer almamasi bir smirhilik olarak
goriilmektedir. Bununla birlikte Yeni Zelanda’da %67’lik bir oranla bu asamaya daha fazla yer verilirken; ayni
zamanda C seviyesini yansitan kazanimlarin da yer aldigi gériilmektedir. Yeni Zelanda’da istatistiksel siire¢
kullanilarak problemin belirlenmesi, iliski ve karsilagtirmalara dayali arastirma sorularinin olusturulmasi,
birbirinden farkli ve bagimsiz problemlerin arastirilmasi gibi problem durumunun belirlenmesine yonelik daha
¢ok sayida kazanima rastlanmaktadir. Bununla birlikte, 6grencilerin ¢ikarim yapmasi ve elestirel diigiinmesine
firsat veren sonuglarin yorumlanmasi asamasima yonelik kazanimlarin tiim iilkelerde az oldugu ve bu asamanin
problem durumunu belirleme agamasini takip ettigi goriilmektedir. Bu agamaya yonelik kazanim sayisinin tiim
asamalar icerisindeki oraninin %13 oldugu ve genellikle kazanimlarin B seviyesinde yogunlastigi dikkat
¢ekmektedir. Diger iilkelere kiyasla sonuglarm yorumlanmasinda %42’lik oran ile Amerika daha fazla
kazanima yer vermektedir. Amerika’da bu asamaya A (%11) ve B (%20) seviyeleri agisindan diger iilkelere
oranla daha fazla agirlik verilmektedir. Bu iki seviyede veri 6zetleme, tablo ve grafikleri yorumlama,
korelasyon katsayisina dayali temel ¢ikarimda bulunma gibi konular sunulmaktadir. Ornegin; HSS.ID.C.8
(korelasyon katsayisini yorumlama) kazanimi iki degisken arasinda belirlenen iligkinin giiciiniin yorumlanmasi
ve degiskenlerin birbirlerine gore durumlarmm ortaya konulmasi agisindan B seviyesiyle iligkiliyken;
HSS.IC.B.6 (verileri yorumlama) kazanimi ise agik¢a verilen bir veri seti {izerinde calisarak temel diizeyde
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yorumlamay1 gerekli kildiginda A seviyesinin gostergeleri ile uyum gostermektedir (bkz. EK 1-Tablo 7).
Kore’de bu agamaya dair herhangi bir kazanima yer verilmezken, Tiirkiye’de sonuglarin yorumlanmasi A
seviyesi ile siirli kalmaktadir. Amerika’da bu asamaya iliskin C seviyesinde herhangi bir kazanim
bulunmazken, Yeni Zelanda o6gretim programmin %7’lik kismu C seviyesine ayrilmustir. Ornegin,
Amerika’dan farkli olarak Yeni Zelanda’da L5.3.1.1 (6rneklem dagilimlarimi kargilagtirma) kazanimi ile
ornekleme dagilimma yonelik C seviyesiyle iligkili bir kazanim bulunmaktadir. Bu iilkede ayrica bir veri
setindeki degerleri kullanarak bu veri seti kapsaminda olugabilecek durumlar1 kestirmek (interpolasyon), veri
setinin disma ¢ikarak ileriye doniik ¢ikarimlarda bulunmak (ekstrapolasyon) gibi ¢ikarimsal istatistige daha
derinlemesine yer verilmektedir. Bunun sonucunda tahminde bulunma, 6rnekleme hatalarini tespit etme,
merkezi limit teoremini kullanarak ortalama i¢in tahminde bulunma gibi B ve C seviyeleriyle iliskili kazanim
sayisinin fazla oldugu goriilmektedir. Ornegin; L7.2.1.2.b (popiilasyon parametresi kestirimi) kazanimu, veri
Otesini okumay1 ve genelleme yapmay1 gerektiren C seviyesi ile iliskili iken, belli bir istatistiksel durumu
yansitacak 6rneklemin belirlenmesinde gruplar arasi kargilastirmanin baskin olarak yapildigi B seviyesiyle
iliskili L7.2.2.1.b (6rnekleme hatasini belirleme) kazanimi yer almaktadir (bkz. Ek 1-Tablo 8). Diger taraftan,
genel olarak tilkelerin veri toplama asamas: ile iligkili kazanimlarinin her {i¢ seviyede birbirine yakin oldugu
goriilmektedir. Bu anlamda kazanimlarin seviyelere gore en dengeli dagilimmin veri toplama asamasinda
oldugu soylenebilir. Bu asamaya ait kazamimlar istatistiksel siire¢ agsamalar1 igerisinde %14’lik bir ylizdeye
sahiptir. Bununla birlikte, Amerika’da bu asamay1 A seviyesinde yansitacak kazanima rastlanmazken, Tiirkiye
ve Kore’de ise bu asamaya yonelik C seviyesi ile iligkili kazanim bulunmamaktadir. Singapur’un H2
matematik 6gretim programinda popiilasyon-6rneklem iliskisini rastgelelik kavrami odaginda degerlendiren
H2.1 (rastgele 6rneklem se¢imi) kazanimi C seviyesinde yer almaktadir (bkz. Ek 1-Tablo 6). Veri toplama
asamasina diger {ilkelere kiyasla %53’liik bir yiizde ile Yeni Zelanda’ da daha fazla agirlik verilmektedir. Yeni
Zelanda ayni1 zamanda bu asamayi B ve C seviyesindeki kazanimlari ile yansitmasi bakimindan 6n plana
¢ikmaktadir. Nitekim Yeni Zelanda’da veri toplama asamasi altinda her iki seviyeye verilen agirligin (B: %9
ve C: %8) diger iilkelere kiyasla daha fazla oldugu goriilmektedir. Bu iilkede ¢ok degiskenli veri setleri,
rastgele secimler, temsil edilebilirlik, 6rneklem segiminin sinirliliklari, deneysel tasarimlar gibi B ve C
seviyelerine drnek teskil edecek konu ve kavramlara yer verilmektedir. Ornegin; 8.3.1.1 (veri seti iiretme)
kazanimi birden fazla degiskenin iliskilendirilmesi sonucunda veri gruplari iiretilmesini gerekli kildigindan B
seviyesi ile iliskili olarak ele alinirken; L7.2.1.1.a (rastgele drneklemeye dayali deneysel tasarimlar) kazanimi
rastgelelik kavrammin anlamlandirilmast agisindan C seviyesini yansitmaktadir (bkz. EK 1-Tablo 8). Tablo
3’te frekans ve yiizde olarak belirtilen kazanimlarin igerikleri agisindan dagilimini yansitan her bir iilkeye ait
tablolar Ek 1’de sunulmugtur. Tablolarda kazanimlarm numarasi belirtilip igeriklerinin yer aldig: internet
sitelerinin erigim adresleri de verilmistir.

4. Tartisma ve Sonuc¢

Problem durumunu belirleme ile baslayan veri toplama, veri temsili-analizi ve ¢ikarimda bulunma seklinde
devam eden asamalar istatistik okuryazarliginin temelini olusturmaktadir (Watson, 2006). Ayni zamanda bir
istatistiksel slire¢ olusturan bu asamalarin daha etkili bir istatistik 6gretimi icin biitlinciil bir sekilde ele
alinmasmin gerekliligi belirtilmektedir (Newton, Dietiker, & Horvath, 2011). Bu anlamda bireylerin yiiriittiikleri
arastirmalarda daha aktif katilima ve etkili bir siire¢ yonetmelerine olanak tantyan istatistiksel siirecin bir biitiin
olarak ele almmasi (her bir asamasimin dongiisel olarak izlenmesi) son derece énemli olmaktadir. Bununla
birlikte sadece istatistiksel siireci yansitan uygulamalara yer verilmesi yeterli goriilmeyerek bu uygulamalarin
etkili ve kalic1 bir istatistik gretimine zemin olugturacak sekilde tasarlanmasinin da alt1 ¢izilmektedir (Franklin
vd., 2007). Bunun yam sira, GAISE raporunda sunulan kuramsal cerceveye dayali analizlerin, istatistik
Ogretimini sekillendiren 6gretim programlarmin bu ydnde egilimlerinin belirlenmesinde 6nemli oldugu
distiniilmektedir. Bu anlamda iilkelerin matematik 6gretim programlarinda yer alan istatistik kazanimlar1t GAISE
raporunun {izerinde dnemle durdugu istatistiksel siire¢ agamalari agisindan incelenmistir. Arastirma sonuglart,
diger iilkelere oranla Tirkiye’de matematik 6gretim programinda yer verilen istatistik kazanimlarmm hem
sayisal olarak hem de iliskili oldugu seviye acisindan daha diisiik diizeyde ele alindigini gostermektedir.
Ulkemizdeki istatistik kazanimlar1 sadece A ve B seviyesinde yer alirken, diger iilkelerde B ve C seviyesini
yansitacak kazamimlarmn daha fazla oldugu tespit edilmistir. Ozellikle Singapur ve Yeni Zelanda'nin bu anlamda
on plana ¢iktig1 goriilmiistiir. Bu durumun diinya genelindeki iilkelerin katilimiyla diizenlenen PISA ve TIMSS
sinav sonug¢larma da yansidigi diistinilmektedir. Nitekim istatistik 6grenme alanma iliskin Ogrencilerin
okuryazarlik, muhakeme gibi yeterliklerini 6lgmeyi gerektiren problemlerde Tirkiye diger iilkelerin bagar
ortalamasinin oldukga altinda yer almaktadir (PISA, 2015; TIMSS, 2015). Bu durumun, 6gretim programindaki
istatistik konu ve kazanimlarmm istatistik okuryazarligindan ziyade temel istatistik bilgisi kazandirma yoniinde
bir egilim gostermesinden kaynaklandig1 diisiiniilmektedir. Ogretim programmmizda da diger iilkelerde goriildiigii
gibi B ve C seviyelerinde yogunlagan, ¢ikarimsal istatistik konularina en azindan zemin olusturacak nitelikte
konu ve kazanmimlara yer verilmesine ihtiyag duyulmaktadir. Ulkemizde her ne kadar istatistik okuryazarligi,
istatistiksel muhakeme ve diisiinmeye yonelik calismalarda bir artig goriilse de bu ¢aligmalarin ortak bir sonucu
olarak 6grencilerin, 6gretmenlerin ya da bireylerin istatistiksel bilgi ve donanim agisindan eksikliklerine dikkat
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cekilmektedir (Koparan, 2012; Ozmen, 2015; Reston 2005). Bu anlamda bu tiir ¢alismalarin sonuglar1 ancak
Ogretim programinda ve devaminda istatistik 6gretimlerinde degisiklige gidilmesiyle bir anlam ifade edecektir.
Aksi halde sadece mevcut durumun resmedilmesi ile sinirli kalmaktadir. Bu anlamda GAISE raporunda yer alan
daha iist seviyelere yonelik konu ve kazanimlarin 6gretim programimiza dahil edilmesi ile ilgili ¢aliymalarin
baslatilmasi son derece dnem arz etmektedir.

Genel olarak iilkelerin istatistik 6grenme alanindaki kazanimlarinin istatistiksel siire¢ asamalarina gore
dagilimi incelendiginde, problem durumunun belirlenmesi ve elde edilen sonu¢larm yorumlanmas: agsamalarina
dair kazanimlara daha az, veri analizi asamasina iliskin kazanimlara ise daha fazla yer verildigi goriilmiistiir.
Veri analizi agamasmin dogas1 geregi farkli dlgiim ve temsiller yardimiyla veri grubunu Ozetlemeyi
gerektirmesinin bu sonug {iizerinde etkili oldugu disiiniilmektedir. Benzer sekilde yapilan caligmalarda da
genellikle istatistiksel siirecin veri analizi ve veri temsili agamasmin 6n planda oldugu, problem durumunun
belirlenmesi ve verilerin yorumlanmasi agamalarminise eksik kaldigi goriilmektedir (Koparan, & Giiven, 2013;
Money, 2002). Bu anlamda farkl istatistiksel siire¢ asamalarina yogunlasan arastirmalar yapilmasi ve bu
arastirmalarin sonuglarina bagl olarak 6gretim programlarinda da gerekli diizenlemeler yapilmast 6nemli bir
girisim olacaktir. Her ne kadar verilerin uygun gosterimlerle temsili ve uygun yontemler kullanilarak analizi,
istatistik okuryazarlig: i¢in 6nemli gostergeler olsa da (Steen, 1999) bu tiir temsil ve analizlere bagvurulmasi igin
stireci baslatacak uygun nitelikte bir problem durumunun belirlenmesi ve ulagilan sonuglarin elestirel bir gozle
degerlendirilerek yorumlanmasi da olduk¢a dnemlidir. Nitekim problem durumunun belirlenmesi bir arastirma
stirecini baglatan ilk adim olup bu asamaya yonelik yeterli bilgi sahibi olunmamasi veya etkili bir problem
durumunun ortaya koyulamamas: diger asamalart da olumsuz etkileyecektir. Bu anlamda &gretim
programlarinda problem durumunun belirlenmesi, amaca uygun olan ve olmayan problemlerin ne tiir sonuglar
cikarilabilecegine yonelik kazanimlara yer verilmesi Onemli goriilmektedir. Diger taraftan, bir arastrma
stirecinin sonunda ulasilan sonuglarin yorumlanmasma yoneliksinirli uygulamalarin farkli yorumlarin ve
tartismalarin ortaya ¢ikmasinin Oniine gecerek istatistiksel siirecin dongiisel olmasini olumsuz yonde etkileyecegi
diisiiniilmektedir Ulkelerin matematik dgretim programlarinda yer verilen kazanim sayisinin istatistiksel siirecin
her bir asamasini yansitacak yapida olmamasi, istatistiksel siire¢ asamalarinin 6grenciler tarafindan tam olarak
anlasilmasina engel olusturabilir. Bu durum ise istatistik okuryazarligmmn 6nemli bir gdstergesi niteliginde olan
istatistiksel siirecin deneyim edilmesine iliskin problemleri de beraberinde getirecektir. Dolayisiyla istatistik
O0grenme alaninda Ogrencilerin istatistiksel silirecin her bir asamasini deneyimlemelerini saglayacak ydnde
kazanimlara yer verilmesinin bu tiir problemlerle bas etmede Onemli bir girisim niteliginde olacag:
diistiniilmektedir.

Ulkelerin istatistik 6grenme alani kapsaminda ele aldiklar1 kazanimlarin sayis1 ve igerigindeki farkliliklar,
ayn1 zamanda &g@rencilerin istatistige yonelik edindikleri bilgi ve becerilerin gelisiminde énemli bir belirleyici
oldugu diisiiniilmektedir. Ornegin Singapur’da istatistik kazanimlar1 temel kavramlardan cikarimsal istatistige
dogru giden bir yapida ve sayica fazla iken, ilkemizde bu kazanimlarin sayica daha az ve daha diisiik seviyelerle
iligkili oldugu goriilmektedir. Bu tiir farkliliklarin uluslararasi sinavlarda ve yapilan arastirmalarda iilkelerin
istatistik alanindaki yerini belirleyen 6nemli bir etken oldugu diisiiniilmektedir. Nitekim istatistik kazanimlarinin
temel istatistiksel kavramlardan g¢ikarimmsal istatistige dogru bir yapida ve yeterli sayida ele alinmasinin adma
basarili ¢iktilar elde edilmesi ve iilkeler arasindaki farkli basar1 seviyelerinin ortaya ¢ikmasinda etkili oldugu
diistiniilmektedir. Cikarimsal istatistige agirlik verilen etkili bir istatistik 6gretimi ile yetisen 6grencilerin akil
yiiritme, muhakeme, elestirel diisiinme gibi iist diizey becerilerinde énemli gelismeler olacaktir. Ornegin, bir
ogrencinin degiskenler arasindaki iligki konusunda yeterli bilgiye sahip olarak iiniversiteye gelmesi korelasyon
ve regresyon konularinda iligki kavrami, degiskenler arasindaki iligkiyi anlamlandirma ve yorumlamada
yardimct olacagi diisliniilmektedir. Giiven araligi ve hipotez testi i¢in temel olusturan fikirleri 6grenmis bir
Ogrencinin de hipotez olusturma, olusturdugu hipotezleri belirli giiven araliklarinda test ederek bu dogrultuda bir
karara varma gibi bilgi ve becerilerinin gelisimine bilyiik 6l¢iide katki saglayacaktir. Dolayisiyla bu durum hem
kigisel hem is yasamlarinda her giin yeni ve etkili kararlar almalar1 gereken bireylerin igini sansa birakmalarini
degil, istatistik bilgi ve becerisine dayali olarak fikirler iiretmelerini saglayacaktir. Ayrica sahip oldugu istatistik
bilgisini istatistiksel siirecin asamalarina gore ele alabilen 6grencilerin ayni zamanda iyi birer problem ¢o6ziicii
olarak yetisecegi de belirtilmektedir (Neumann, Hood, & Neumann, 2013). Bu anlamda matematik 6gretim
programlarinda istatistik 6grenme alanina en azindan ¢ikarimmsal istatistiSe zemin olusturacak kazanimlarin
eklenmesi istatistik egitimi i¢in 6nemli bir girisim olacaktir.

Ulkemizde matematik dgretim programinda istatistik konularmin daha dar bir kapsamda ele alinmast,
ogrencilerin ¢evrelerinde karsilasacaklar1 durumlar istatistiksel olarak degerlendirirken yasayacaklari zorlugun
en biiylik habercisi olarak goriilmektedir. Verilerle kusatilmig giinliimiiz diinyasmin basrollerinden birisi olan
istatistik; ortalama, standart sapma, grafik (stitun, ¢izgi, daire vb.) gibi temel kavramlar1 bilmekten ¢ok daha
fazlasini icermektedir. Bu anlamda istatistik 6grenme alanina iliskin 6gretimlerin daha nitelikli olmasi ve daha
etkili 6grenme ortamlarmnin tasarlanmasinda istatistiksel diislinme, muhakeme ve okuryazarlik gibi yeterliklerin
temel alinmasi ve istatistiksel siirece agirlik verilmesi 6nem arz etmektedir. Ancak; iilkemiz matematik dgretim
programinda istatistik 6grenme alani icerisinde ele alinan kazanim sayis1 ve igerigi bu istegi karsilayacak
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yeterlikte degildir. Cogunlukla A ve B seviyesindeki kazanimlara yer verilmesinin istatistiksel anlamda iiretken
ogrencilerin yetistirilmesini zorlastiracagi ifade edilmektedir (Koparan, 2012; Yolcu, 2012). Bu eksikligi
gidermek icin hem istatistik 6grenme alanina iliskin kazanim sayisinm arttirilmast hem de bu kazanimlarin
iceriginin istatistige iliskin temel bilgi ve fikirler kullanilarak akil yiiriitme, muhakeme, elestirel yaklagim gibi
becerilerin gelistirilmesine imkan verecek yonde diizenlenmesinin gerekli oldugu diisiinilmektedir. Nitekim
istatistik egitimi ile ilgili yapilan c¢aligmalarda da istatistik dgretiminin niteliginin artirilmast ve &grencilerde
istatistik egitimi i¢in Onemli goriilen yeterliklerin gelistirilmesi gerektigi vurgulanmaktadir (Akoglu, 2018;
Chick, & Pierce, 2008; Garfield, & delMas, 2010). Ogrencilerden beklenen bilgi ve becerilerin gelisiminde C
seviyesine yonelik kazanimlara yer verilmesinin Onemi agikg¢a goriilmektedir. Sadece A ve B seviyesi ile
simirlandirilmig bir 6gretim programi ve buna bagh olarak sekillenen istatistik 6gretiminden cagm gerektirdigi
istatistiksel diisiinme ve muhakeme yeterliligine sahip bireyler yetistirilmesini beklemek miimkiin olmayacaktr.
Bu beklentiye ulasilmasinda 6gretim programlarinda her bir asamaya yonelik farkli seviyeleri temel alan
kazanimlara yer verilmesi onerilmektedir. Ogrencilerin istatistik okuryazarligi, istatistiksel diisiinme ve
muhakeme yeterlilikleri agisindan donanimli olarak yetigmelerinde uygun istatistik 6gretimlerinin éneminden
bahsedilmektedir (Callingham, & Watson, 2017; Groth, 2017, Ozmen, & Baki, 2017). Ogretim programlar1
smiflarda yapilan 6gretimlerin sekillendirilmede 6nemli bir rol dstlense de iyi bir programinin tasarimi kadar
smif i¢i uygulamalarin etkliligi de son derece 6nem arz etmektedir. Nitekim Ogretim programn daha iist
seviyelerde konu ve kazanimlar isaret etse de bunu uygulayacak olan 6gretmenlerdir. Bu durum ayni zamanda
istatistik 6gretimine dikkat ¢ekilmesine isaret etmektedir. Literatiirde de istatistik 6grenme alanma iliskin konu
ve kazanimlarin sinirli ele alinmasi kadar bu konularin 6gretiminde Ogretmenlerin yetersiz olduklar1 veya
kendilerini yetersiz hissettiklerinden bahsedilmektedir. Bu anlamda ilk olarak iilkemizde matematik 6gretim
programindaki istatistik 6grenme alanmm yeniden gbézden gegirilmesi 6nerilmektedir. Daha sonra yenilenen
Ogretim programi dogrultusunda istatistik 6gretimlerinin iyilestirilmesi ve buna bagl olarak ¢iktilarm istatistik
egitimi igin belirlenen nihai hedefler dogrultusunda incelenmesine yonelik ¢aligmalar yapilabilir.

Farkli iilkelerin matematik &gretim programlarinin istatistik 6grenme alani agisindan karsilagtirilmasina
yonelik yapilan bu calismada bazi sinirhiliklar yer almaktadir. Bu ¢alismada iilkelerin matematik 6gretim
programlarinda yer alan istatistik 6grenme alanina iliskin kazanimlar GAISE raporunda yer alan kuramsal
gergeve dogrultusunda sadece 6gretim programinda belirtilen ifade ve agiklamalara bagli olarak incelenmistir.
Mevcut smirlilik kapsaminda, bu iilkelerdeki istatistik Ogretimlerinin nasil sekillendirildigi tam olarak
anlasilamamaktadir. Bu noktada, iilkelerin matematik ders kitaplarmin incelenmesi ya da istatistik 6gretimlerinin
bizzat 6grenme ortaminda goézlemlenerek daha detayli karsilagtirmalar yapilmasi Onerilmektedir. Ayrica bu
caligmadan elde edilen sonuglar dogrultusunda, 6gretim programimizda gerekli diizenlemelerin yapilmasi
istatistik 6gretimi sonucunda daha etkili 6grenme ¢iktilar1 olusmasina katki sunacaktir.

EK1

Tablo 5. Tiirkiye istatistik 6grenme alan1 kazanimlarimim dagilimi (bkz: http://www.meb.gov.tr/)

ISTATISTIKSEL SUREC A SEVIYESI B SEVIYESi C SEVIYESI
ASAMALARI
PROBLEM DURUMUNU M.5.3.1.1. M.6.4.1.1.
BELiRLEME
VERI M.2.4.1.1. M5.3.1.2. M.4.413 (M.6.4.1.1.)
TOPLAMA
M.1.4.1.1.M.34.1.3. M.4.4.12. M.3.411.M3.4.12.-M.6.4.2.3.
M.5.3.1.3. M.6.4.1.2. M.6.4.2.1. M.7.412.-M.7.41.3.M.7.4.1.4.
VERI M.6.422. M.7.41.1. M.8.4.1.1. M.8.4.1.2.-M.9.5.2.2.(M.4.4.1.3.)
ANALIZI (M.24.1.1 M5.3.1.2M.95.1.1)
M.4.4.1.4.
SONUCLARI M.9.5.1.1. (M.6.4.2.1.M.6.4.2.2.)
YORUMLAMA

314


http://www.meb.gov.tr/

Farkli Ulkelerin Matematik Ogretim Programlarinin Istatistik Ogrenme Alam A¢isindan Karsilastirilmast

Tablo 6. Singapur istatistik 6grenme alan1 kazanimlarinin dagilimi (bkz: https://www.moe.gov.sg/)

ISTATISTIKSEL SUREC A SEVIYESI B SEVIYESI C SEVIYESI
ASAMALARI
PROBLEM DURUMUNU - P2.1. -
BELiRLEME
VERI P1.1.P3.1.S01.2. P4.2. (P2.1) *H2.1.
TOPLAMA
P1.2P1.3.P2.2.P3.2.P3.3.P5.1. P4.1.P4.3.P4.4. P52.P6.1.P6.2. SO1.3. *H2.2.*H2.3. *H2.5 *H3.3.
VERI P6.3.S01.1. H1.3. (P1.1,, P3.1,,  S02.4. SO2.5. S02.6. SO3-4.1.503-4.2. *H3.4.
ANALIZI S01.2.P4.2) *H1.1.*H1.2. * H1.4. *H2.4.*H3.1. *H3.2.  *H4.3. H4.7. HFL1.1. HF1.4.
*H3.5.%H3.6. *H4.1. *H4.2. *H4.4. *H4.5. HF1.5. HF1.6.
*H4.6. HF1.2. HF1.3. HF2.1.
(P2.1., P4.3.)
SONUCLARI P6.4. SO1.4. HF2.2. -
YORUMLAMA
Tablo 7. Amerika istatistik 6grenme alani kazanimlarinin dagilimi (bkz.
http://www.corestandards.org/Math/Content/)
ISTATISTIKSEL SUREC A SEVIYESI B SEVIYESI C SEVIYESI
ASAMALARI
PROBLEM DURUMUNU 6.SP.A.1. (1.MD.C.4) - -
BELIRLEME
VERIQ HSS.IC.B.5. 7.SP.A.2.HSS.IC.BA4.
TOPLAMA
1.MD.C.4. 6.SP.A.2. 6.5P.B.4. 2.MD.D.9. 3.MD.B.3. 4.MD. B.4 7.SP.A.1 HSS.ID.AA4.
VERI 6.SP.B.5 7.5P.B.3HSS.ID.A.l.  7.5P.B.4 8.SP.A.1.8.5P.A2.8.5P.A3 (7.5P.A.2, HSS.IC.B.4)
8.SP.A.4 HSS.ID.A.2 HSS.ID.B.6 HSS.IC.A.L.
ANALIZi HSS.ID.C.9. HSS.IC.B.3 (HSS.IC.B.5)
SONUCLARI 6.SP.A.3. HSS.IC.A2 HSS.ID.A.3 HSS.ID.B.5. HSS.ID.C.7 -
YORUMLAMA HSS.IC.B.6. (1.MD.C.4. HSS.ID.C.8 (2.MD.D.9. 3.MD.B.3.

7.5P.B.3)

4.MD. B.4. 5.MD.B.2.8.5P.A2.)

Tablo 8. Yeni Zelanda istatistik 6grenme alan1 analizi (bkz: https://nz.ixl.com/standards/maths)

ISTATISTIKSEL SUREC A SEVIYESI B SEVIYESI C SEVIYESi
ASAMALARI
PROBLEM DURUMUNU 131 331 431 2.31-53.1-6.3.1 L7.2.1.1-18.2.1.1.
7.3.1-83.1

BELIRLEME

VERI
TOPLAMA

2-Q.1 3311 4311
5311

6.3.1.1-63.1.3-7.3.1.1
8.3.1.1-15.3.1.1-L5.3.1.1.
L5.31.1c-L7.21.1b

L5.3.1.1.b L5.3.21 (8-Z.5-
8.3.1.3, 9-CC.6)
L6.3.1.1bL7.2.01.aL82.11.
(13-R.15)

VERI
ANALIZI

131 (2-Q.2-2.3.1) 2-Q.3-2.3.1)
3.3.1.2 (3-R4) (3-R7)4-K.2-
43114312 (4-K.4) (4-K.6)
(4-K.8) (5-H.3-5.3.1.1) (5-H.5-
53.1.1) (5-H.7-5.3.1.1) 5.3.1.2
(6-Q.2-6.3.1.1) 6-Q.3-6.3.1.1) (6-
Q.10-6.3.1.1) (6-Q.11-6.3.1.1)

(2-Q.4-2.3.1) (3-R.2-3.3.1.1)
(3-R.9-3.3.1.1) (5-H.11-5.3.1.1) 6.3.1.2
(6-Q.15) 6.3.1.3 (7-EE.16-7.3.1.1)
(7-EE.17-7.3.1.1) 7.3.1.2 (7-EE.18-7.3.1.2)
7.31.3-83.12 -8.3.1.3- L53.1.1.d
L5.3.1.1.e 8-Z.2,9-CC.2, 10-BB.2)
(10-BB.4, 11-NN.2, 12-CC.2, 9-CC.5)
L6.3.1.1.a- L6.3.1.1.c- L6.3.1.1.
L8.2.1.1.c-L8.2.1.1d

(10-BB.5, 11-NN.3, 12-CC.3)
(13-R.8) L7.2.1.1.c 13-R 4)

SONUCLARI
YORUMLAMA

L5.3.1.1f

7.313-16.3.21-17.212a
L7.22.1-.L7.221b-L8.21.1.c

L6.3.1.1.d-L7.2.11.c
L7.21.2b-L7.2.12.c
L8.2.1.1b-L8.2.12.a
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Tablo 9. Kore istatistik 6grenme alani kazanimlarinin dagilimi (bkz: http://ncic.re.kr/ )

ISTATISTIKSEL SUREC A SEVIYESI B SEVIYESi C SEVIYESi
ASAMALARI
PROBLEM DURUMUNU - i5.3 -
BELiRLEME
VERI L1 14.1. 13.1. -
TOPLAMA
12.113215.1.1.52.L.9.1.L94. i2.2.14.2. 1.43.0.6.1. 06.2. L.9.5.
(i4.1.13.1) 0.71.0.7.2.0.7.3.0.7.4. L9.3.
VERI (1.5.3)
ANALIZI
SONUCLARI - - B
YORUMLAMA
EK 2
Tablo 10. Istatistik konular1 ve verildikleri siif seviyelerinin iilkeler agisindan dagilimi
ULKELER
KAVRAMLAR
TURKIYE SINGAPUR KORE AMERIKA YENi ZELANDA
Aritmetik ortalama 6,7 ve 9. siif 5,8,9/10. simf S ve 7. smf 6,7. ve 9/12.s1mf 5., 8-10.smif
(4 K) (6 K) 2 K) (5K) (4 K)
Medvan 7 ve 9. smif 8. smif 9. simif 6-7.,9/12.stmf 5., 8-10.smuf
4 2K) (2K) @2K) (4K) (4K)
Mod 7 ve 9. smif 8. smif 9. simif 6-7.,9/12.smmif 5.,8-10.smmif
Merkezi Egilim (2K) (2 K) (1K) (4 K) (4 K)
ve Yaythm Standart Sapma 9. smif 9 /10. smif 9. simif 9/12.smif 8-9.smif
Olgiileri P (1K) (2K) (1K) (2K) (2K)
varvans : 11 /12. siuf 9. smuf } 8-9.simif
Y 1K) 1K) 2K)
Rani 6 ve 9. siif 9 /10. sif 9. simif 9/12.smf 8-10.smif
) (BK) AK) (1K) (1K) (BK)
Ceyrekler ve : 9-10. sif ) 6. ve 9/12.smif 9-12.smif
yiizdelikler (1K) (1K) (4 K)
1-6. smif 4 ve 7. simif 2,3 ve 7. smf 1. ve 8.smuf 2.smif
Cetele/Sikhik tablosu (7 K) @ K) (4 K) (2K) (LK)
Kil fisi 2-4. sif 1,2 ve 7. smif 2,3 ve 5. smif 2-3.Smf 1-4.smif
Sekil grafigi (BK) BK) (BK) (2K) BK)
Siitun grafisi 4-8. smf 3,4 ve 7. smf 3 ve 4. sinif 2-3.smf 2-7.smf
titun gratigl 8 K) (6K) 2 K) (2K) (5 K)
L fisi 7 ve 8.smif 4 ve 7. Smf 4.simmf 4-5.smif 4-7.smif
Cizgi grafigi @K 2K) 2K) 2K) (7K)
Daire grafigi 7 ve 8.smif 6 ve 7.smif 6.smif 9/12.smuf 2.smif
Tablo ve (BK) (4K) (1K) (1K) (1K)
Grafikler . 9. siif 8. simif 7.smif 6. ve 9/12.s1mf 7.smf
Histogram (1K) 1K) (1K) @2K) @2K)
. 8. smif 6. ve 9/12.simf
Nokta grafigi - 1K) - 2K)
Kut fisi : 9/10. smif ) 6.smnif 7.smif
utu grafigi (1K) (1K) (1K)
Kok ve yaprak R 8. smif 5.smif } 2.ve 4.smif
diyagram (1K) (1K) (2 K)
Serpilme di ) 11/12. smf | 8.sumf 11-12.s1mf
erpilme diyagram 1K) (2K) (1K)
t testi (Bagimh / : 13. smif ) ) _
Bag 1K
Parametrik ve - agumsiz) (1K)
- Ki-kare (Uyum ve 13. siif
parametrik Bagimsizhik) ) (2K) ) ) )
olmayan testler g -3 ;
. =15. sm1
Anlamhhk testi - @ K) - - -
Normal dagihm ; 11/12. smif 9.smif 9/12.smif 8. siif
Dagihimlar g (3K) (1K) (1K) (1K)
.. . 11/12. simf 9-12.smif
Ornekleme dagihm - 1K) - (1K)
Korelasyon ve Regresyon ) 11- 12, smif : 8. ve 9/12.simif 13.smif
4 gresy 7K (2K) (2K)
. . . . 11-13. siuf 9/12.smuf 12-13.smif
Hipotez testi ve Giiven arah@ “4K) - 2K) (1K)

(K): Kazanimi temsil etmektedir.
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Tablo 10 incelendiginde, iilkelerde genel olarak merkezi egilim ve yayilim 6lgiileri ile tablo ve grafige ait
kavramlara yer verildigi goriilmektedir. Ancak Tiirkiye’nin her iki kategoride verilen kavramlar agisindan diger
iilkelere kiyasla daha yetersiz seviyede oldugu tespit edilmistir. Ozellikle yayilim &lgiileri olarak varyans,
ceyrekler ve ylizdelikler ile tablo ve grafiklerde nokta, kutu grafikleri, kok ve yaprak diyagrami, serpilme
diyagramini karsilayacak kazanimlara Tirkiye’de yer verilmedigi, buna karsin diger iilkelerin birgogunda bu
kavramlar1 yansitacak kazanimlarin oldugu gériilmektedir. Ornegin ilkokuldan liseye uzanan siiregte Singapur ve
Amerika’da nokta grafigini; Singapur, Amerika ve Yeni Zelanda’da kutu grafigi ve serpilme diyagramini;
Singapur, Amerika, Kore ve Yeni Zelanda’da ise kok ve yaprak diyagramini olugturma ve yorumlamaya dayali
A, B ve C seviyelerini yansitacak kazanimlara yer verilmektedir. Ulkelerin en az ikisinde yer verilen bu grafik
tiirlerine Tiirkiye’de rastlanmamakta ve verilerin gorsel olarak sunulmasinda daha ¢ok sekil, siitun, cizgi, daire
ve histogram grafikleri tercih edilmektedir. Bununla birlikte, iilkemizde diger iilkelere oranla getele ve siklik
tablolarina veri temsilinde siklikla bagvuruldugu goriilmektedir. Tablo incelendiginde merkezi egilim ve yayilim
Olgiileri konusunda aritmetik ortalama ve tablo grafikler konusunda ise diger konu ve kavramlara gore siitun
grafigine daha fazla yer verildigi goriilmektedir. Ayrica bu kavramlarin yer verildigi sinif seviyelerinin de daha
fazla gesitlilik gosterdigi gorillmektedir. Her ne kadar diger iilkelerde medyan ve mod kavramlari ortaokul
seviyesinde verilmeye baslansa da Kore’de bu kavramlar 9. sinif seviyesinden itibaren verilmektedir. Benzer
sekilde diger iilkelerde histogram kavramui ortaokul seviyesinde verilmeye baslanirken Tiirkiye’de bu kavrama
lise seviyesindeki kazanimlar arasinda yer almaktadir. Bununla birlikte parametrik ve parametrik olmayan
testler, dagilimlar, korelasyon ve regresyon, hipotez testi ve giiven araligi gibi ¢ikarimsal istatistige yonelik konu
ve kavramlara Singapur’da agirlikli olarak yer verilirken, Kore’de bu kavramlardan sadece normal dagilimin ele
alindig1, Yeni Zelanda ve Amerika’da ise hem kazanim sayist hem de konu igerigi agisindan bu kavramlarin
siirh diizeyde tutuldugu goriilmiistiir. Ulkelerin bircogunda tek bir konu ya da smrh kazammla da olsa
deginilen ¢ikarimsal istatistik kavramlarina iilkemizde hi¢ yer verilmemistir. Diger bir ifade ile iilkemizde
¢ikarimsal istatistik konu ve kavramlarmin 6grencilere kazandirilmasi matematik 6gretim programmin hedef
davraniglar1 arasina yerlestirilmemistir. Ayrica iilkeler genelinde smif seviyesine bagli olarak matematik dgretim
programinda yer verilen konular dikkate alindiginda daha alt kademelerde genellikle siklik tablosu, sekil ve
siitun grafigi, aritmetik ortalama, mod, medyan gibi kavramalara deginilirken daha iist kademelere dogru
standart sapma, ¢izgi ve daire grafigi, histogram, parametrik ve parametrik olmayan testler, dagilimlar,
korelasyon ve regresyon, hipotez testi ve giiven aralig1 kavramlarina ge¢is yapilmaktadir. Bu anlamda matematik
Ogretim programlarinin basitten karmasiga dogru ilkesini uygulama noktasinda iilkeler ortak adimlar atarken, her
bir lilke igin sinif seviyelerine bagli olarak konunun ele alinma seviyesi degisebilmektedir.
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