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ABSRACT

THE EFFECTS OF REAL DATA BASED AND CALCULATOR SUPPORTED
STATISTICS ACTIVITIES ON 7TH GRADE STUDENTS’ STATISTICS
PERFORMANCE AND ATTITUDE TOWARD STATISTICS

YILMAZ, Sevgiil
M.S., Department of Secondary Science and Mathematics Education
Supervisor: Assist. Prof. Dr. Erding CAKIROGLU
December 2006, 109 pages

The purpose of the study was to investigate the effects of real data based and
calculator supported statistics activities on 7th grade students’ statistics performance
and attitudes towards statistics when the statistics performance of the students prior
to the instruction and the previous mathematics grades were controlled. A quasi-
experimental design was used to investigate the research problem. The research was
conducted by 84 seventh grade students. There were three groups in the study. Two
of them were experimental groups and one of them was control group. The first
group received instruction by the traditional method (TM), the second group received
instruction by real data based and calculator supported statistical activities
(RDBCSSA), and the third group was instructed by real data based statistical
activities (RDBSA), the number of the subjects was 28, 27 and 29 respectively.

Data were collected through three different measuring instruments: 1.Statistical
Performance Test 1 (SPT1); 2.Statistical Performance Test 2 (SPT2); 3.Statistics
Attitude Scale (SAS). The SPT1 was used as a pre-test. The SPT2 was administered

as a post-test. SPT1 and SPT2 were used to determine the statistics performance of

v



the students before and after the instruction. SAS was used to determine the attitudes

of the students toward statistics.

The data of this study were analyzed by analysis of variance (ANOVA) and analysis
of covariance (ANCOVA). The results revealed that there was no significant mean
difference among the groups with respect to statistics performance. Also there was
no significant mean difference among the groups with respect to attitudes towards
statistics. The mean scores of the Statistics Attitude Scale items were calculated and
the results revealed that the students had positive attitudes to the statements in
Statistics Attitude Subscale 1 (Confidence in Learning Statistics) and they were
neutral to the statements of the Statistics Attitude Subscale 2. Also the students wrote
their opinions about the teaching methods and their impressions were analyzed by
making a frequency table. Most of the TM students mentioned that the examples
should be more attractive such that the activity sheets could contain real data based
examples. However some of the students mentioned that traditional method was
good and the subject was understood very well. Most of the RDBSA students
mentioned that the teaching method was enjoyable. Most of the RDBCSSA students

expressed that the calculators made the lessons enjoyable and the study easy.

KeyWords: Statistics Education, Calculator Based Instruction, Real Data Based

Instruction, Mathematics Education
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GERCEK VERIYE DAYALI VE HESAP MAKINESI ILE DESTEKLENEN
ISTATISTIK ETKINLIKLERININ, YEDINCI SINIF OGRENCILERININ
ISTATISTIK PERFORMANSINA VE ISTATISTIGE YONELIK TUTUMUNA
ETKILERI

YILMAZ, Sevgiil
Yiiksek Lisans, Orta Ogretim Fen ve Matematik Alanlari Egitimi Boliimii
Tez Yoneticisi: Yard. Dog. Dr. Erding CAKIROGLU
Aralik 2006, 109 sayfa

Bu calismanin amaci, gercek veriye dayali ve hesap makinesi ile desteklenen
istatistik etkinliklerinin, yedinci simif Ogrencilerinin istatistik performansi ve
istatistige yonelik tutumlar1 iizerindeki etkisini, Ogrencilerin 6gretimden onceki
istatistik performanslar1 ve 6nceki matematik notlar1 kontrol edilerek incelemektir.
Arastirma problemini incelemek icin yar1 deneysel bir yontem kullanilmistir.
Calisma 84 yedinci simf Ogrencisi ile uygulanmistir. Calismada ii¢ grup vardi.
Gruplardan ikisi deneysel, digeri kontrol grubu olarak ayrilmistir. Birinci grup
geleneksel yontem (GY) ile dgretim aldi, ikinci grup gergek veriye dayali ve hesap
makinesi destekli istatistik etkinlikleri (GBDHMDIE) ile 6gretim almistir ve iigiincii
grup gercek veriye dayali istatistik etkinlikleri (GBDIE) ile 6gretim almistir. Denek
sayilar1 sirayla 28, 27 and 29’dur.

Bu aragtirmada veri ii¢ farkhh 6lgme araci kullamlarak derlenmistir: 1. Istatistik

Performans Testi 1 (IPT1); 2. Istatistik Performans Testi 2 (IPT2); 3. Istatistik Tutum
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Olgegi (ITO). IPT1 ontest olarak kullamlmistir. IPT2 ise sontest olarak
uygulanmigtir. IPT1 ve IPT2 testleri ogrencilerin calismadan onceki ve sonraki
istatistik performanslarin1  belirlemek amagh kullamlmigtir. ITO 6grencilerin

istatistige kars1 tutumlarim belirlemek amacli uygulanmistir.

Bu arastirmanin verilerini analiz etmek icin varyans ve kovaryans analizi
kullanilmigtir. Sonuglar, gruplar arasinda istatistik performansi agisindan anlamli bir
farkin olmadigim1 gostermektedir. Yine, gruplar arasinda istatistik tutumu agisindan
da anlaml1 bir fark yoktur. Istatistik Tutum Ol¢eginin maddelerinin ortalama puanlart
hesaplanmistir ve sonuclar, ogrencilerin Istatistik Tutum Altolcegi 1 (Istatistik
Ogrenmede Giiven) ifadelerine kars1 pozitif tutumlari oldugunu ve Istatistik Tutum
Altolcegi 2 (istatistikten Zevk Alma) ifadelerine karsi tarafsiz olduklari ortaya
cikarmistir. Aynm1 zamanda 6grenciler 6gretim yontemleri ile ilgili goriisleri yazdilar
ve izlenimleri frekans tablosu yapilarak analiz edildi. Cogu GY 6grencisi 6rneklerin
daha ilgi cekici olabilecegini Oyleki caligma kagitlarinin gercek veriye dayali
ornekler icerebilecegini belirtmislerdir. Bununla birlikte baz1 6grenciler geleneksel
yontemin iyi bir yontem oldugu ve konunun iyi anlasildigini ifade etmislerdir.
GBDIE o6grencilerinin  ¢ogu  6gretim  yontemlerinin  eglenceli  oldugunu
belirtmislerdir. GBDHMDIE &grencilerinin cogunlugu ise hesap makinelerinin

dersleri eglenceli hale getirdigini ve calismay1 kolaylastirdigini ifade etmislerdir.

Anahtar Kelimeler: Istatistik Egitimi, Hesap Makinesine Dayali Ogretim, Gergek
Veriye Dayali Ogretim, Matematik Ogretimi
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CHAPTER I

INTRODUCTION

The importance of the statistics education and the need for a reform in the instruction
practices has been recently recognized in the school mathematics curriculum.
Cakiroglu (1994) explained that since statistical data take more place in our lives, the
skills to work with such information became more important in the society when the
newspapers are examined, it can be seen that statistics is integrated with many
aspects of our lives. To be able to benefit from statistical information the students are
expected to develop statistical methods as a way of decision-making. Statistical
literacy is given more importance in the reform movement of the statistics instruction
and the students should judge statistical claims from the media to being statistically
literate (Watson & Moritz, 1997). Moore (1997) focused on a movement to reform
the teaching of statistics such that the researchers and teachers should focus on the

synergy between content, pedagogy, and technology.

As access to technology continues to grow in schools through-out the world,
technology will become an inescapable part of data analysis (Shaughnessy, Garfield
and Greer, 1996). Various new technologies offer opportunities and facilities to
statistics education such that graphing calculators now have statistical capabilities
and they have the advantages of lower cost and portability. Also calculators free
students and teachers from computing statistics. Ersoy (2005) explained that
calculators are usable in the mathematics teaching and learning process. In Turkey,
there are limited number of studies about the integration of calculators with the
teaching and learning of statistics concepts. Therefore it is essential to conduct

research about the use of calculators in the statistics instruction.



Several researches have been conducted to determine the attitudes of the students
towards statistics. Gal, Ginsburg and Schau (1997) stated that students’ attitudes and
beliefs can impede learning statistics, and may affect the extent to which students
will develop useful statistical thinking skills and apply what they have learned
outside the classroom. They alerted educators about the importance of assessing
student attitudes and beliefs regarding statistics. Calikoglu (2000) recommended that
the instructors should be informed about how to teach their students to apply their
knowledge and skills to solve real world problems and how students can develop
positive attitude towards subject area and how to understand their students’ learning
style differences. So that empirical researches should be done to determine the

attitudes of the students towards statistics.

The objectives of the statistics instruction are being determined by the researchers in
such a way that learning should be connected to what students know and to the real
world. What could be done to make the statistics learning more effective? Singer and
Willett (1990) stated that artificial data sets should be eliminated from the curriculum
and that they should be replaced with real data sets. As Shaughnessy, Garfield and
Greer (1996) mentioned, there is a need to determine how important it is for students
to gather and manipulate real data themselves and how important it is for students to
construct their own statistical measures. These topics should be researched within the

nature of general statistical reasoning and statistical literacy.

Do the objectives of our statistical program cover the goals to be statistically literate
with the technological support? What can be done to make the students statistically
literate with the technological support in our educational program? These questions
were the main starting points of this research. In this study, the instructions were
planed in this sense and the effects of the different teaching methods on the statistical
performance of the students were analyzed. The attitudes of the students were also
analyzed since the attitudes of the students towards statistics may influence the

statistics learning process.



1.1 Statement of the Problem

The purpose of the study was to investigate the effects of real data based and
calculator supported statistics activities on 7th grade students’ statistics performance
and attitudes towards statistics when the statistics performance of the students prior
to the instruction and the previous mathematics grades were controlled. Real data
based statistical activities were based on the sport news taken from the newspapers
and magazines. The calculators used in this study had statistical functions-such as

data collection and data summarization.

Thus the study aimed to answer the following question:

What are the effects of real data based and calculator supported statistical activities
on 7th grade students’ statistics performance and attitudes towards statistics when the
statistics performance of the students prior to the instruction and the previous

mathematics grades were controlled?

The sub problems of the study were:

1. What is the effect of real data based and calculator supported statistics activities on
7th grade students’ statistics performance when the statistics performance of the
students prior to the instruction and the previous mathematics grades were

controlled?

2. What is the effect of real data based and calculator supported statistics activities on

7th grade students’ attitudes towards statistics?



1.2 Definitions of Important Terms

The definitions of important terms in this study were given below to clarify and to
avoid possible semantic difficulties.

Performance refers to carrying out or bringing to completion of a physical activity or
production of some significance, which display one’s knowledge and judgment while

engaged in the task.

Statistical Performance refers to the subjects’ score on the “Statistical Performance

Test 1 (SPT1)” and “Statistical Performance Test 2 (SPT2)”

Attitudes toward statistics represent a summation of emotions and feeling
experienced over time in the context of learning statistics (Gal, Ginsburg and Schau,

1997)

Teaching method refers to the method of instruction; either by the traditional method,
either by the real data based statistics activities (RDBSA) or by the real data based

and calculator supported statistical activities.

Previous Mathematics Grade refers to subjects’ mathematics course grades in the fall

semester of the 2000-2001 academic years. It was out of five.

Control Group (CG) refers to the group that received instruction with the traditional

method.

Experimental Group (EG) refers to the group instructed either by the real data -based
statistics activities or the group instructed by the real data based and calculator

supported statistical activities.

Real Data Based Statistics Activities (RDBSA) refers to the method in which

students given statistics activities which were based on real data



Real Data Based and Calculator Supported Statistics Activities (RDBCSSA) refers to
the method in which students given statistics activities which were based on real data
and the activity sheets were supported by the calculators including statistical

functions.

Data Handling refers to the organizing, describing, representing, and analyzing of the
data, with a heavily reliance on visual displays such as diagrams, graphs, charts and

plots.

Statistical Literacy refers to the reading, interpreting and constructing tables, charts

and graphs related to the real data context.

1.3 Significance of the Study

In the past decade, topics in statistics instruction have begun to play an important
role in the mathematics curricula in many countries (Shaughnessy, Garfield, Greer,
1996). Shaughnessy et al. mentioned that special attention is given to the use of
technology in teaching data handling, to the importance of professional development
of teachers of data handling, and to some issues for research in the teaching and

learning of data handling.

Several researches have been conducted to make the statistics learning more
effective. Singer and Willett (1990) proposed to the integration of real data into
applied statistics curricula and to prepare real data based activity sheets. They
believed that this practice enhance an interest in learning to do good data analysis.
Also they argued that artificial data sets should be eliminated from the curriculum
and that they should be replaced with real data sets. The activity sheets used in this
study were prepared in this sense. The activity sheets contained real data sets.
Therefore this study may provide information about the effectiveness of real data use

1n statistics education.



Attitudes of the students towards statistics have being important in the statistics
instruction researches. Gal, Ginsburg and Schau (1997) explained that to make the
learning of statistics less fearful and more effective, especially among college
students but also at earlier stages, further attention should be focused on the attitudes
and beliefs of the students towards statistics. While many teachers of statistics are
likely to focus on transmitting knowledge, many students are likely to have trouble
with statistics due to non-cognitive factors, such as negative attitudes or beliefs
towards statistics (Gal & Ginsburg, 1994). So that it is important to determine the
attitudes of the students towards statistics. In this study, Statistics Attitude Scale
(SAS) was designed and used to determine the statistics attitudes of the students

towards statistics.

Moore (1997) stated that statistical education now takes place in a new social context
and the researchers and teachers should focus on the synergy between content,
pedagogy, and technology. As he explained, the changing nature of our discipline
demands revised content for statistics instruction, and technology strongly influence

both what we teach and how we teach.

There is a need for studies related to the teaching statistics around the world and in
Turkey (Cakiroglu, 1994; Ersoy, 1991). So that the study is worthwhile to conduct to
analyze the effects of the real data based activities and calculators on the students’

statistics performance and attitudes towards statistics.



CHAPTER 11

THE LITERATURE REVIEW

This chapter is devoted to the general views on statistics instruction, literature about
the attitude of the students towards statistics and literature about the use of

technology in statistics instruction.

2.1 Statistics Instruction

In the past decade, topics in statistics instruction have begun to play an important
role in the mathematics curricula in many countries (Shaughnessy, Garfield & Greer,
1996). Mills (2004) stated that there has been a shift on how to teach statistics to the
students of different ages as well as to the students in a variety of different fields. A
movement to reform the teaching of statistics calls for researchers and teachers to

focus on the synergy between content, pedagogy, and technology (Moore, 1997).

The teachers take an important role in the reform of the statistic instruction. Watson
and Moritz (1997) proposed that teachers need to be aware of the tires of statistical
understanding that are relevant and in this way, they may structure activities to allow
for development in each tires, as well as to encourage students to move through each
tier to reach a stage where they can coherently question statistical claims, made by
others. Statistics instruction should put students into a rich situation and ask them to
make sense of it. Students should be encouraged to come up with their own
observation, patterns, and visual representations of data (Shaughnessy, Garfield and

Greer, 1996). Shaughnessy et al. stated that most new curricula are shifting the role



of the teacher away from the traditional transition of information to the facilitation of
learning. This change creates an enormous need for professional development and

teacher in-service programs in statistics instruction.

The International Statistics Institute (ISI) in Voorburg, the Netherlands, has played a
major role in drawing attention to issues in statistics education and in stimulating
research on the teaching and learning of statistics, primarily through sponsoring
conferences and publishing conference proceedings. Since, 1982, ISI has sponsored
four International Conferences on Teaching Statistics (ICOTS 1,2,3 & 4) and eight

roundtables on statistical education. The following themes were revealed:

1) The clarification of goals for teaching statistics,
2) Difficulties in preparing teachers to teach statistics,
3) Use and misuse of technology to teach statistics, and

4) Empirical researches on teaching and learning statistics.

Shaughnessy et al. (1996) stated that the ICOTS1 in 1982 focused on the importance
of teaching statistics, its goals and the difficulty of integrating statistics into the
already crowed mathematics curriculum. The second ICOTS conference in 1986
shifted a concern about issues related to training teachers to teach statistics.
Shaughnessy et al. stated that at the third ICOTS in 1990, researches were shared on
the assessment of teachers’ knowledge and evaluation of teacher-training projects in
statistics. Papers presented at I[COTS4 in 1994 discussed implications of technology
for distance learning and the use of ultimate media for teaching statistics, as well as
the increasing capabilities of new technologies to enhance particular aspects of

teaching and learning statistics (Shaughnessy, Garfield and Greer, 1996).

Empirical researches have been done on teaching and learning statistics. Capraro,
Kulm, and Capraro (2005) searched the statistical conceptions and misconceptions of
middle grade students, the implications for representing and interpreting data, and the

reasons which cause the persistence of these misconceptions. They found that the



students exhibited misconceptions regarding representing data graphically,
interpreting the meaning of typicality, and plotting 0 above the x-axis. Hawkins and
Kapadia (1984) stated that the students exhibited misconceptions about the statistics
concepts because of the contemporary education. They explained that the
contemporary education forces deterministic cognitive strategies rather than
supporting the development of concepts in a deterministic environment. So the

researchers suggest clarifying the objectives of the contemporary statistic instruction.

Assessment of the students in the statistics performance is given importance since the
researchers should determine the current situation of the statistics instruction and also
to determine the effects of the reform movements on the student’s statistics
performance. Garfield and Chance (2000) stated that we need ways to assess the
application or transfer of students’ learning to interpretive or functional tasks as
those encountered in media or outside the classroom. They argued that the challenge
in assessment of statistics is that it should involve examining not only what students
think when asked to reflect on a graph or report in the media but also their tendency
to do so without being cued. Watson (1997) stated that the students may be asked to
read and critique a newspaper article, responding to particular questions such as (a)
what do you think is the purpose of the research study described in this article? (b)
What method or methods were used to answer the research question? c) What
questions would you like to ask the investigator to better understand the study? (d)
Are there any aspects of the study that might make you question the conclusions
presented in the article? He explained that brief graphs or articles may be used to
assess students’ statistical thinking, including their understanding of basic
terminology, their ability to interpret concepts in wider context, and their ability to

question claims based on data.

In order to make the students appreciate the statistical methods as a way of decision
making, mathematical modeling of problems surroundings the children should be one
of the main and fundamental activities. Watson and Moritz (1997) explained the

importance of using the media in relation to the statistics instruction. They stated that



the need for statistical literacy is firmly placed in the school curriculum, it is hoped
that more voices will be raised to stress the importance of developing high level

statistical questioning skills applicable in many contexts.

In USA, the National Council of Teachers of Mathematics has determined some
curriculum and evaluation standards for school mathematics (NCTM, 1989). Within
these standards, they stated that mathematics instructional programs should include

attention to statistics so that all the students can

e pose questions and collect, organize, and represent data to answer those
questions;
¢ interpret data using methods of exploratory data analysis;

e develop and evaluate inferences, predictions, and arguments that are on data;

Knowledge of statistics is clearly necessary for students to become informed citizens
and intelligent consumers, and statistical reasoning needs to be learned. Also work in
data analysis, statistics offers a natural way for students to connect mathematics with
other school subjects and with experiences they have in their daily lives (NCTM,
1989).

Also, Cakiroglu (1994) recommended that in statistics teaching students should be
active and learning should be connected to what students know and to the real world.
He stated that teaching modules exemplifying real life application must apply stimuli
that make clear to the students why do we need data collection, why exactly that type

data is needed, and what are the main features of the statistical decisions.

Statistics instruction with traditional methods is often viewed as being ineffective
because they fail to establish a clear link between statistics and its uses in the real
world (Yilmaz, 1996). Yilmaz (1996) proposed that the objectives of the statistics

instruction should be based on the following competencies: (1) ability to link
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statistics and real-world situations, (2) knowledge of basic statistical concepts, (3)
ability to synthesize the components of a statistical study and to communicate the
results in a clear manner. Singer and Willett (1990) stated that artificial data sets are
often used to demonstrate statistical methods in applied statistics courses and
textbooks. They mentioned that this practice removes much of the intrinsic interest in
learning to do good data analysis and contributes to the myth that statistics is dry and
dull. They argued that artificial data sets should be eliminated from the curriculum
and they should be replaced with real data sets. Real data supplemented by suitable
background material enable students to acquire analytic skills in an authentic
research context and enable instructors to demonstrate how statistical analysis is used
to model real world phenomena (Singer & Willett, 1990). Also Calikoglu (2000)
stated that it is necessary to use real world problems in understanding statistical
methods and the value of statistics in daily life. She also mentioned that the students
do not forget the statistical methods which are based on real world problems. Cobb
(1993) discussed the pedagogical advantages and disadvantages of real world data

sets.

Advantages of using real-data sets are:
e Many of the data sets have a complex structure and are rich with statistical
interesting features.
e Data sets have unmistaken real-world import.

e Materials to support particular curricular uses can be prepared in advance.

Disadvantages of using real world data sets are:
e Students are not involved in any aspect of data production.
® Analysis of the data takes students over ground that has already been covered
by others.

¢ Random variability remains implicit, hidden in the invisible past.

Shaughnessy et al. (1996) argued that while there are pedagogical advantages of

user-constructed data in the instruction of the statistics, they may interfere with
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teaching prototypical data representation techniques in a timely fashion. They stated
that there is a need to determine how important it is for students to gather and
manipulate real data themselves and how important it is for students to construct
their own statistical measures. These are topics that need to be researched within the

nature of general statistical reasoning and statistical literacy.

Current recommendations for reforming statistics education include the use of
cooperative learning activities as a form of active learning to supplement or replace
traditional lectures (Garfield, 1993). Instead of traditional lectures where teachers
“tell” students information that they are to “remember”, teachers are encouraged to
introduce active-learning activities where students are able to construct knowledge.
One way for teachers to incorporate active learning in their classes is to structure
opportunities for students to learn together in small groups (National Council of
Teachers of Mathematics, 1989). Research findings in many studies suggest that the
use of small group learning activities leads to better group productivity, improved
attitudes and sometimes increased achievement (Garfield, 1995). Small-group
learning activities may be designed to encourage students to construct knowledge as
they learn new material, transforming the classroom into a community of learner,
actively working together to understand statistics (Garfield, 1993). Also Mckeachie,
Pintrich, Yi-Guang and Smith (1986) stated that in small-group learning activates
students teach each other and having students teach each other is an effective way to

increase student learning.

Considerable attention has been given to the teaching of statistics at both elementary
and secondary schools but such a change, progress and development is still an issue
and one of the current problems in Turkey, because of several constraints and the
lack of some resources, e.g. instructional materials, trained and experienced teachers,
etc. (Ersoy, 1991). When National Ministry of Education Mathematics Program
(1998) for the Grades 6, 7 and 8 were examined, it was seen that statistics instruction
takes place only in the seventh grade at the middle grades. There were 45 objectives

in the seventh grade mathematics program but only two of them were about statistics
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instruction. In total there were 379 instructional objectives in seventh grade
mathematics curriculum, but only 13 of them were about statistics. The statistics
topics are not integrated with the other mathematics topics. The objectives of the
statistics were distinct from each other, which were redundant. The main components
of the statistics unit in the curriculum included the graphs and the calculation of the
mean, mode and the median. Students were expected to understand the types of the
graphs, read and interpret a given graph and the table, and draw a graph of the given
data set. The students were only expected to calculate the central tendency values of
the data, interpretations of these values were not included in the objective of the
statistic curriculum. However in this study the students were expected to interpret the
central tendency values of the data set. The mathematics program of the 6", 7" and
8™ grades was changed in 2005. The program will began to be applied in the seventh
grades in the 2007. Statistics teaching will take place in the all (6, 7 and 8 grade)
grade levels. The statistics topics are well integrated with the other mathematics

topics. They are integrated to other topics of the mathematics curriculum.

2.2 Attitude of the Students towards Statistics

Current researches for reforming statistics education recommend to the researchers to
interest the attitudes of the students and to make research about the attitudes of the
students towards statistics. Calikoglu (2000) stated that students’ characteristics such
as attitudes toward statistics and mathematics, learning style characteristics should be
considered in statistics courses. Gal and Ginsburg (1994) stated that while many
teachers of statistics are likely to focus on transmitting knowledge, many students are
likely to have trouble with statistics due to non-cognitive factors, such as negative
attitudes or beliefs towards statistics. They explained that such factors can impede
learning of statistics and apply what they have learned outside the classroom. Student
attitudes and beliefs about statistics can affect the extent to which students will
develop useful statistical thinking skills, whether they will apply what they have

learned outside of the classroom, and whether or not students will choose to enroll in
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further statistics courses, and negative student attitudes toward statistics may create a

major obstacle for effective learning (Gal & Ginsburg, 1994)

Calikoglu (2000) found that the students perceived the importance of statistical skills
and knowledge, but they perceived themselves incompetent in such skills and
knowledge. The study was conducted on the undergraduate students of the
universities. However, the results could be a guide to understand the attitudes of the
middle grade students towards statistics. Teachers are focusing on transmitting
knowledge and skills, students may be having easy or difficult time learning or
applying statistics due to the attitudes and beliefs they carry with them (Gal,
Ginsburg & Schau, 1997). Gal et al. stated that students’ attitudes and beliefs
towards statistics deserve attention for three reasons; 1. Their role in influencing the
teaching and learning process, 2. Their role in influencing students’ statistical
behavior after they leave the classroom and 3. Their role in influencing whether or
not students will choose to enroll in a statistics course later on. Attitudes and beliefs,
especially, negative ones, can have a direct impact on the classroom climate and on

individual students’ opportunity to learn (Gal, Ginsburg and Schau, 1997).

The variables that influence attitudes of the students towards statistics have been
searched by the researchers in order to make the statistical instruction more effective.
Mills (2004) explained that the important variables related to statistics achievement
such as mathematics ability, statistics experience, confidence, and even gender
influence student attitudes. Also Mills (2004) indicated that students are now
experiencing more positive attitudes toward statistics than negative attitudes, because
innovative teaching and learning strategies. Calikoglu (2000) recommended the
following techniques to reduce statistical anxiety: hands-on activities, using real
world problems, step-by-step explanation of the statistical analysis. To make the
learning of statistics less frustrating and more effective, further attention should be
given by both mathematics educators and researchers to the beliefs, attitudes and
expectations students bring into the statistics classrooms or develop during their

educational experiences (Gal & Ginsburg, 1994).
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2.3 Use of Technology in Statistics Instruction

Various new technologies offer opportunities and facilities to statistics education.
Ersoy (2005) stated that technology is the most powerful force for curriculum
influence today. He emphasized that the use of information and communication
technologies in general and some hand-held personal technologies, namely
calculators is a reform movement in the process of teaching and learning
mathematics. Calculators change our view of what is a mere numerical and symbolic
computation. Ersoy (2005) explained that calculators are usable in teaching and
learning process of the statistics teaching. According to Moore (1997), using
technology in statistics instruction helps to automate many routine operations and as
a result, facilitate conceptual learning. Shaughnessy et al. (1996) stated that
calculators free students and teachers from computing statistics, drawing graphs by
hand and can be used to draw multiple samples quickly and easily. They stated that
as technology becomes increasingly available in schools, students will have
opportunities to analyze more complex and interesting data sets, as well as
opportunities to choose their visual representations for data sets. At present, the use
of technological support in mathematics instruction is highly recommended but it is
still possible to use most curricula without the technology. As access to technology
continues to grow in schools through-out the world, technology will become an

inescapable part of data analysis (Shaughnessy, Garfield & Greer, 1996).

Empirical researches have been conducted by the researches to determine the effects
of the calculators in the statistics instruction. According to Moore (1997), using
technology in statistics instruction helps to automate many routine operations and as
a result, facilitate conceptual learning. Also they indicated that graphical calculators
provide a positive impact on the culture of statistical learning in a Malaysian
classroom such that students who were exposed to their use seemed to be more active
and keener to participate in group work. The appropriate use of calculators can
actually enhance students’ conceptual understanding, problem solving and attitudes

towards mathematics, and the use of the calculators could have stimulated students’
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enjoyment of statistics learning as well as helped in upgrading their statistical skills
and conceptual understanding (Sam & Kee, 2004). Also results of a study from
Holland suggested that the use of graphing calculators can stimulate both the use of
realistic contexts in mathematics and more exploratory learning approaches for
students, leading to students having a more integrated view of mathematics and being
more flexible in their use of problem solving strategies (Drijvers & Doorman, 1996).
Graham and Thomas (2000) studied with the 13-14 year old students to determine
the effect of the graphing calculators on their understanding of variables in algebraic
expressions. Graham and Thomas (2000) observed in their study that the graphing
calculator improved their understanding of variables in algebraic expressions more
than a matched control groups. Harskamp, Suhre and Struen (2000) observed in their
study that students using graphing calculators tend to attempt more mathematical
problems, and tend to obtain higher scores, than students not taught using graphing
calculators. The above studies were about the usage of the calculators in some of the
mathematic topics. However the results above should be a guide to understand the

effects of the calculators in the statistics education.

Rodd and Monaghan (2000) found that the key factors which contributed to use of
calculators include the expertise within mathematics departments in schools and
positive regard for such calculators as learning aides. Factors which inhibited use
included teachers’ lack of time to learn how to use such calculators and how to teach
with them, concerns over examination restrictions, and perceptions of computer
being a resource priority. Katsberg and Leatham (2005) suggested that access to
graphing calculators is associated with student achievement gains and that students’
achievement is improved when they use curricula designed with a graphing

calculator as a major tool.

Shaughnessy et al. stated that the development of new curricula and better
technology for teaching data handling are not in themselves sufficient to encourage
the growth of data handling in schools, it is essential to conduct continued researches

about the statistics teaching supported by the technology and the researches about the
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development of the statistics curriculum. Ersoy (2005) stated that in Turkey there
must be research about the usage of calculators in statistics. He stated that the studies

about the usage of calculators started to be searched first in METU in 1990.

This literature review underlined the importance of the statistics education and the
reform movements on the content, pedagogy and technology related to the statistics
instruction. It also examined the importance of the attitudes of the student towards
statistics and the usage of the calculators in the statistics learning and instruction. It
would be crucial to predict the impact of these variables on the statistics performance

of the students.
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CHAPTER III

METHOD

This chapter includes explanation of the problem and hypotheses of the present
study, research design, sample of the study, variables, measuring instruments,

procedures and the tools for data analysis.

3.1 Problem of the Study and Associated Hypotheses

In the previous chapters, research studies relevant to statistics instruction, attitude of
the students towards statistics and use of technology in statistics instruction were

presented. In this section, the problem and the hypotheses of the study were stated.
The problem of the present study was the following:

P: What are the effects of real data based and calculator supported statistics activities
on 7th grade students’ statistics performance and attitudes towards statistics when the
statistics performance of the students prior to the instruction and the previous
mathematics grades were controlled?

The following hypotheses were stated in order to test the problem:

HI1: There are no significant differences among the mean scores of the students

instructed by real data based statistics activities (RDBSA), those instructed by real

data based and calculator supported statistics activities (RDBCSSA), and those
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instructed by the traditional method (TM) with respect to statistics performance when
the statistics performance test-1 (SPT1) scores and the previous mathematics grades

(PMG) of the students were controlled.

H2: There are no significant differences among the mean scores of the students
instructed by the real data based statistics activities (RDBSA), those instructed by
the real data based and calculator supported statistics activities (RDBCSSA), and
those instructed by the traditional method (TM) with respect to attitudes toward
statistics.

3.2 Research Design

This study utilized quasi experimental design as outlined in table 3.1.

Table 3.1 Research design of the present study

Group Pre-test Treatment Post-test

EGI SPT1 RDBSA SPT2, SAS
EG2 SPT1 RDBCSSA SPT2, SAS
CG SPT1 ™ SPT2, SAS

The abbreviations in table 3.1 have the following meanings: EG1 represents
Experimental Group 1, which received instruction by the real data based statistics
activities (RDBSA), EG2 represents Experimental Group 2, which received
instruction by the real data based and calculator supported statistics activities
(RDBCSSA); CG represents the Control Group, which received instruction by the
traditional method (TM).
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The measuring instruments in the table 3.1 were the following: SPT1: Statistical
Performance Test 1; SPT2: Statistical Performance Test 2; SAS: Statistics Attitude
Scale. SPT1 was administered as a pre-test. The SPT2 and SAS were administered as

post-tests.

3.3 Sample of the Study

The subjects of the present study consisted of 84 seventh grade students from a
private school in Ankara-Turkey. The study was carried out during the spring
semester of 2000-2001 academic years. The targeted population was all seventh
grade students in private schools of Turkey. Convenient sampling was utilized. The
number of the girls and boys were respectively 36 and 48. 29 students received
RDBSA instruction, 27 students received RDBCSSA instruction and 28 students
received TM instruction. The students were in the age of 13 and 14. The distribution

of the students is given in table 3.2.

Table 3.2 Distribution of the students in the present study

Experimental Groups Control Group
RDBSA RDBCSSA ™ Total  Percentage
Girls 13 11 12 36 43%
Boys 16 16 16 48 57%
Total 29 27 28 84 100%

The socioeconomic status of the students was relatively high compared to the
students in public schools. The subjects were asked whether they had a calculator
and computer at their home and how much they were using them at home. As seen in

table 3.3 and table 3.4, nearly almost of the students had computer and calculator at
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their home. They were using computer very often but they were using calculator

rarely at their home.

Table3.3 Computer and calculator possesing for the students

™ RDBSA RDBCSSA
Frequency Frequency Frequency

Computer Yes 19 27 20
Possessing  No 1 1 1

Missing 8 1 6
Calculator  Yes 20 25 21
Possessing  No 0 3 0

Missing 8 1 6
Table 3.4 Computer and calculator usage of the students

™ RDBSA RDBCSSA
Frequency Frequency Frequency

Computer Usage
Never 0 1 0
Sometimes 6 8 6
Very Often 13 19 15
Missing 9 1 6
Calculator Usage
Never 3 3 5
Sometimes 14 21 13
Very Often 3 4 3
Missing 8 1 6
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3.4 Variables

In the present study the variables were categorized as dependent and independent.
The dependent variables of this study were overall statistics performance scores
(SPT2 scores) of the students and attitude toward statistics scores (SAS scores) of the
students. The independent variable of the present study was Groups. There were
three groups. One of the groups was instructed by real data based statistics activities
(RDBSA). The other one was instructed by real data based and calculator supported
statistics activities (RDBCSSA). The last one was instructed by traditional method
(TM). The covariates of the study were previous mathematics grades (PMG) and

statistics performance test scores (SPT1 scores) of the students before the treatment.

3.5 Measuring Instruments

In the present study, the following measuring instruments were used:

1.Statistics Performance Test 1 (SPT1)

2. Statistics Performance Test 2 (SPT2)

3. Statistics Attitude Scale (SAS)

The development process of each measuring instrument is explained below. The

measuring instruments are presented in Appendix B.

3.5.1 Statistics Performance Test 1 (SPT1)

This test was developed by the researcher to determine the students’ statistics

performance. SPT1 was used as a pre-test. (See Appendix B)
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The formats of the test items were as follows:
1. Restricted responce

2. Interpretive

The SPT1 was developed to determine students’ statistics performance that were
learned prior to the treatment. There were 8 items in the test. The objectives of the
items are mentioned in table 3.6. The content related validity of the instrument was
established by the mathematics teachers in the school. The suggestions were
considered in the preparation of the test. They mentioned that the test was suitable
for the seventh grade mathematics curriculum, and it adequately represented the

topics in statistics unit.

The items 1 and 8 were prepared by the researcher. The 2nd item was the 7th
question of the test, Data Handling 3 with revisions. Data Handling 3 test was used in
1995 within the Kassel projects that was executed by the Centre for Innovations in
Mathematics Teaching (CIMT). The 5th item was also taken from the test, Data
Handling-3 (Kassel, 1995) with revisions. The 3th item was adopted from a question
of the 1989’s Student Selection Examination . The subitems a and b were added by
the researcher. The item 4 was adopted from a question of the 1986 Student
Selection Examination. The subitems a, b, d and e were added by the researcher. The
items 6 and 7 were taken from a study conducted by Mendoza and Mellor (1991).
The item 7 was revised in such a way that the story of the question was changed but

the objective of the question was same.

The test was out of 100. Each item had different weight. Answer key was prepared to
eliminate subjectivity. The partial credits of the items in the SPT1 are shown in the
table 3.5. If the answers of the students matched with the answer key they got the

following scores mentioned in table 3.5.
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Table 3.5 Scoring table of the Statistics Performance Test 1

Item Objectives Grade Total
1 a,b,c Toread the table 6 Point 12
(2 points each)
d,e To make percentage calculations with the 6 Point
data on the table (3 points each)
2 ab To make percentage and angle 15 Point 15
calculations with the data on the circle
graph
3 ab To read the bar graph 8 Point 12
(4 points each)
c To make percenatge calculations with the 4 Point
data on the bar graph
4 a,b,c Toread the line graph 7 Points 13
(a, beach 2
points)
(c 3 points)
d, e To make predictions from the data on the 6 Point
linegraph (3 points each)
5 To convert the data into numerical values 5 Points 12
To make a table correctly to represent the 7 points
data in the picture graph
6 ab To read the bar graph 5 Points 10
(a, 2 point)
(b, 3 Points)
c To make predictions on the data on the 5 Points
bar graph
7 To draw appropriate graphs related with 12 points 12
the article given in the question
8 To place the data correctly on the graph 6 Points 14
To draw the line graph correctly 4 Points
To name the line graph correctly 2 Points
To name the axes of the line graph 2 Points
correctly
TOTAL 100
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3.5.2 Statistics Performance Test 2 (SPT2)

This test was developed by the researcher to determine the students’ statistics
performance at the end of the instruction. The content and objectives of the test were
determined according to the elemantary school curriculum of the Ministry of

National Education (MEB,2000). It was used as a post-test (Appendix B).

The formats of the test items were as follows:
1-Restricted responce

2-Interpretive

There were 9 items in the test. The objectives of the items are mentioned in table 3.6.
The content related validity of the instrument was established by the mathematics
teachers in the school. The suggestions were considered in the preparation of the test.
They mentioned that the test was suitable for the seventh grade mathematics

curriculum.

The items 3, 5 and 7 were prepared by the researcher. The 9th item was the 16th
question of the test, Data Handling-3 (Kassel, 1995). The Ist, 2 nd and 4th items
were prepared by the researcher but the data were taken form the following questions
respectively, a question of the 1998 Student Selection Examination, a question of
the 1999’ Student Selection Examination and a question of the 1989 Student
Selection Examination. The 6th question was taken from the 1985’ Science High

Scool Exam. The item 8 was same with the item 7 in the SPT1.

The test was scored out of 100. Each item had different weight. Answer key was
prepared to eliminate subjectivity. The partial credits of the items in the SPT2 are
shown in the table 3.6. If the answers of the students matched with the answer key,

they got the following scores mentioned in table 3.6.
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Table 3.6 Scoring table of the Statistics Performance Test 2

Item Objectives Grade Total
a,b To read the table 4 Point
(each 2 point)
1 C To make percentage calculations with 3 Point 7
the data on the table
2 A To read the bar graph 3 Point
b, c To make percentage and angle 6Point
calculations with the data on the (each 3 point) 9
circle graph
a,b To read the bar graph 6 Point
(each 3 point)
3 C To make percenatge calculations with 3 Point 9
the data on the bar graph
4 To read the picture graph 10 Points 10
a,b To read the line graph 4 Points
(each 2 points)
5 ¢,d,e To make predictions from the data on 9 Point 13
the linegraph (each 3 points)
6 To calculate the mean of the data set 8 Point ]
A To calculate the mean of the data set 4 Points
B To calculate the median of the data 4 Points
set
7 C To calculate the mod of the data set 4 Points 13
d, e To make interpretation about the 6 Points
average values of the data set (d, 4 points)
(e, 2 points)
To draw appropriate graphs related 12 points
8 with the article given in the question 12
To place the data correctly on the 6 Points
graph
To draw the line graph correctly 4 Points
9 To name the line graph correctly 2 Points 14
To name the axes of the line graph 2 Points
correctly
TOTAL 100
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Table 3.7 shows the objectives of SPT1 and SPT2. The objectives of the items in

both tests were same except the items 6 and 7 of the SPT2. They were about the

central tendencies of the data set. This topic was new to the students, which covered

the seventh grade mathematics curriculum. The objectives related to the table and

graphs were covered in fifth grade mathematics curriculum. Also these objectives

took place in the seventh grade mathematics curriculum.

Table 3.7 The objectives of the SPT1 and SPT2 items

SPT1 SPT2

Item Item
Type of Statistics Performance

Number Number

To interpret tabular data 1 1
To interpret data in the picture graph 5 4
To interpret data in the bar graph 3,6 3
To intrepret the data in the line graph 4 5
To interpret the data in the circle graph 2 2
To represent given data in graphs 7 8
To draw a line graph 8 9
To calculate and interpret the central tendencies of the data - 6,7

correctly

3.5.3 Statistics Attitue Scale (SAS)

The scale was developed by the researcher in the light of the Fennema-Sherman

mathematics attitude scales (Fennema & Sherman, 1976). The items of the

Mathematics Attitude Scale were examined and in that manner the items of the

Statistics Attitude Scale (SAS) was written. The pilot study of the SAS was

conducted with 107 seventh grade students of a private school in Ankara in 2000 and
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the statistics attitude scale had good reliability with a cronbach alpha coefficient of
0,90. The reliability coefficients for the subscales of SAS are given in the result

chapter.

The purpose of the scale was to determine the attitudes of the students towards
statistics. The SAS used a 5-point Likert scale (1=strongly disagree, 2=disagree,
3=neither disagree nor agree, 4=agree, S=strogly agree) and contained 2 subscales: 1)

Confidence in Learning Statistics (SAS1), 2) Enjoyment of Statistics (SAS2).

In the preparation of the scale it was given importance to use simple sentences and
both the positive and negative meanings of the statements were included in the scale.
The items numbered 1 to 10 were related to SAS1. The items numbered 11 to 20
were related to the subscale SAS2. The odd numbered items were positively stated

and even numbered items were stated negatively.

All negatively worded items were reverse coded before data analysis. For the
positive items, the alternatives of strongly disagree, disagree, neither disagree nor
agree, agree and strogly agree were scored as 1, 2, 3, 4 and 5 respectively. For the
negative items, the alternatives of strongly disagree, disagree, neither disagree nor
agree, agree and strogly agree were scored as 5, 4, 3, 2 and 1 respectively. Higher
scores indicate more positive attitudes toward statistics. The scale was administered

as a post test (Appendix B).
To obtain evidence about the construct validity of the subscales of SAS, expert

judgements were used. The researcher asked an expert mathematics educator in

Faculty of Education at METU to review the subscales of the SAS.
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3.6 Activity Sheets Based on Real Data

The study was about determining the effects of the real data based statistics activities
and the use of statistical calculators on the seventh grade students’ statistics
performance and attitudes towards statistics. As mentioned in the previous chapter,
all over the world many research studies were conducted about how to make the
students gain statistical literacy. The students were expected to be statistically
literate. To achive this goal, the media and real data sets were used in the statistics
courses and these kind of studies took place. In this manner the activity sheets were
prepared by the researcher. They were reviewed by mathematics teachers in the
private school the study took place and also by a mathematics educator in Faculty of
Education at METU. For a month, seveal newspapers were taken and examined to
find the data set used in the activity sheets. The data set was determined as to be the
sport news given in the newspapers. Since it was easy to collect data sets about
sports in newspapers. The sports news were suitable to make statistical studies. In

addition, the data would not be complex for the students to analyse.

The activity sheets were grouped in 5 categories (Appendix A). The activity sheets of
the first group (1A and 1B) were about the calculation and the interpretation of the
central tendency values. The activity sheet 1C was about the statistical terminology.
The objectives of the activity sheets in the first group are explained below in the

table 3.8.
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Table 3.8 The objectives of the activity sheets of the first group

The objectives of the activity sheet 1A

1) prepare frequency table(*)

2) find the mode of a data set

3) find the median of a data set

4) calculate the mean of a a data set

5) calculate the range of a data set(*)

6) calculate the mean of a data set when any number of data are taken from the
set which mean score is known

7) calculate the mean of a data set when any number of data are added or
subtracted from the data set which mean and the number of data are known

8) choose the best central tendency value which represent the data set
properly(*)

9) explain the effects of adding a number to a set of data, one of which is equal
to mean score, the other is lower than mean score and a number upper than
mean score.(*)

The objectives of the activity sheet 1B

1) estimate the mod of a data set given in a tabular form and then calculate

2) estimate the median of a data set given in a tabular form and then calculate

3) estimate the mean of a a data set given in a tabular form and then calculate

4) estimate mean of a data set when any number of data are subtracted from the
set which mean score is known and then calculate

5) estimate the mean of a data set when any number of data are added or
subtracted from the data set which mean and the number of data are known
and then calculate

6) to calculate the percentage of the scores above the mean score, which are
given in table.(¥*)

The objectives of the activity sheet 1C

1) explain and write the statistical data collection methods

2) summarize the data collected with statistical methods

3) explain the meanings of statistics, questionnaire, universe and sample(*)

4) explain the important points in the presentaion of the conclution of a
statistical study(*)

5) find out the sample and the universe of a statistical study in any given
investigation(*)

* : These objectives were not belong to the elemantary school mathematics
curriculum of the Ministary of National Education (MEB,2000).
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The activity sheets of the second group were related with the subject “Circle Graph”.
The activity sheet 2A was about reading a circle graph and making percentage
calculations. The activity sheet 2B was about representing data with a circle graph
and interpreting the given data. The objectives of the activity sheets in the second

group are explained below in the table 3.9.

Table 3.9 The objectives of the activity sheets of the second group

The objectives of the activity sheet 2A

1) read and interpret the data given on the circle graph

2) make calculations with the values on the circle graph

3) explain how to draw a circle graph in any subject

4) make angle calculations related with the values on the circle graph(*)

The objectives of the activity sheet 2B

1) explain and write the statistical data collection methods

2) explain how to draw a circle graph in any subject

3) draw the circle graph of the data given in a tabular form

3) make calculations with the values on the circle graph-to calculate the angle of a
sector of a circle

4) explain the value of circle graph in the statistics.(*)

* 1 These objectives were not belong to the elemantary school curriculum of the
Ministary of National Education (MEB,2000).

The activity sheets of the third group were related with the subject “Picture Graph”.
The activity sheet 3A was about reading a picture graph and summarizing data. The
activity sheet 3B was about representing data with a picture graph and interpreting
the data given. The objectives of the activity sheets in the third group are explained

below in the table 3.10.
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Table 3.10 The objectives of the activity sheets of the third group

The objectives of the activity sheet 3A

1) read and interpret the data given on the picture graph

2) calculate the mean of a data set represented with a picture graph
3) calculate the median of a data set represented with a picture graph
4) explain the value of a picture graph in the statistics.(*)

5) make the table of the data set represented with a picture graph

The objectives of the activity sheet 3B

1) draw the picture graph of the data given in a tabular form
2) explain how to draw a picture graph in any subject
3) explain the value of a picture graph in the statistics.(*)

* 1 These objectives were not belong to the elemantary school curriculum of the
Ministary of National Education (MEB,2000).

The activity sheets of the fourth group were related with the subject “Bar Graph” .
The activity sheet 4A was about reading a bar graph and summarizing data. The
activity sheet 4B was about representing data with a bar graph. The objectives of the

activity sheets in the fourth group are explained below in the table 3.11.

Table 3.11 The objectives of the activity sheets in the fourth group

The objectives of the activity sheets 4A

1) read and interpret the data given on the bar graph

2) calculate the mod of a data set represented with a bar graph
3) calculate the mean of a data set represented with a bar graph
4) make calculations with the values on the bar graph

5) explain the value of a picture graph in the statistics.(*)

The objectives of the activity sheets 4B

1) explain and write the statistical data collection methods

2) summarize the data collected with statistical methods

3) explain how to draw a bar graph in any subject

4) make the table of the data set represented with a bar graph
5) draw the bar graph of the data given in a tabular form

* : These objectives were not belong to the elemantary school curriculum of the
Ministary of National Education (MEB,2000).
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The activity sheets of the fifth group were related with the subject “Line Graph” .
The activity sheet SA was about reading and interpting a line graph. The activity
sheet 5B was about representing data with a line graph and interpreting the data
given. The objectives of the activity sheets in the fifth group are explained below in

the table 3.12.

Table 3.12 The objectives of the activity sheets in the fifth group

The objectives of the activity sheet SA

1) read and interpret the data given on the line graph
2) make calculations with the values on the line graph

The objectives of the activity sheet 5B

1) explain and write the statistical data collection methods

2) summarize the data collected with statistical methods and make interpration
3) explain how to draw a line graph in any subject

4) make the table of the data set represented with a line graph

5) draw the line graph of the data given in a tabular form

The activity sheets were used in the instruction by real data based statistics activities
(RDBSA) and in the instruction by real data based and calculator supported statistics
activities (RDBCSSA). The same activity sheets were used in the both groups of
RDBSA and RDBCSSA. The students of the RDBCSSA used calculators to make
their calculations in the activity sheets but the students of the RDBSA used paper and
pencil to make their calculations. So the activity sheets were designed for both use.

The activity sheets were given in Appendix A.
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3.7 Procedure

3.7.1 Treatment of the Groups

The present study was conducted during the spring semester of 2000-2001 academic
years. Three classes were selected at a private school in Ankara. The school principal
charged a mathematics teacher to study with the researcher. So that the classes of the
mathematics teacher were selected in this study. These three classes were
conveniently assigned to different teaching methods as respectively instruction by
the real data based statistics activities (RDBSA) and instruction by real data based
and calculator supported statistical activities (RDBCSSA) and instruction by the
traditional method (TM). There were one control group and two experimental groups
in the study. The group instructed by the TM was the control group, the teaching
methods of the first and the second experimental groups were RDBSA and
RDBCSSA respectively. The groups were instructed during regular course hours.

One class hour was 40 minutes. The duration of the study was two weeks.

The experimental groups received instruction from the researcher but the control
group received instruction from their regular teacher. However, all the groups were
instructed in the light of the objectives of the Ministary of National Education’s
elemantary school curriculum. All the groups had the same teacher before the
treatment. The experimental group 1 and the experimental group 2 were given
activity sheets but the control group was instructed by the traditional method; the
teacher wrote the examples taken from some mathematics textbooks on the

blackboard and the students wrote the examples on their notebooks.

The activity sheets which were given to experimental groups were based on real
data obtained from popular media. They were prepared by the researcher. However,
the examples shown to the control group were taken from seventh grade mathematics

textbooks. The data used at the traditional lectures included adjusted data.
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3.7.1.1 Treatment of the Control Group

The control group was instructed by the traditional method. The students were
instructed by their mathematics teacher. Also the researcher attended to the lessons.
The researcher observed the control group to be aware of what they were doing in the
lessons and to be aware of the differences between control group and the treatment
groups. The group received 8 class hours of instruction during two weeks. One class

hour was forty-minutes.

The teacher followed a plan during the lesson. Lecture method was used. In the first
two lessons she explained how to find a mean value of a a data set. She wrote the
formula and then asked to the students five examples about mean value. The
numbers were adjusted in such a way that the students made the calculations easily.
The mode and median values were instructed in the same manner. As seen in the
example-1 and 2, the data set were adjusted. The students made the calculations

easily.

Example-1: For the data set 35, 36, 37, 35, 34, 37, 34 and 36
a) find the mod value of the data set.
b) find the mean of the data set.

¢) find the median of the data set.

Example-2: A students gets the following grades from the mathematics course; 50,

65, 75, 75 and 85. Find the mean of the data set?

The picture graph was instructed in the third lesson. The teacher drew a picture graph
and explained to the students how to draw this graph and how to read. She gave a
data set (see example 3) to the students and told them to draw a picture graph and
then asked them questions about the graph. As seen in the example 3 the data set

were adjusted, the calculation could be made easily.
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Example 3: In a class, mathematics exam scores are explained. 4 students get the
score 1, 1 student gets the score 2, 8 students get the score 3, 9 students get the score
4 and 6 students get the score 5. Draw the bar graph of the distribution of the

mathematics scores of the students.

Then respectively circle graph, bar graph and line graph were instructed in the same
manner. Mixed examples were solved about the graphs and mean, mode and median
values in the last two lesson. The examples were taken from “Matematik Gezegeni”

which was a seventh grade mathematics workbook.

The lessons were teacher centered. The taeacher wrote the examples to the
blackboard and the students wrote on their notebook. The data was adjusted so that

the students were not to make estimation and complex calculations.

3.7.1.2 Treatment of Experimental Group 1

Experimental Group 1 was instructed by real data based statistics activities
(RDBSA). Through this instruction, real data based statistics activity sheets were
used (See appendix A). They were developed by the researcher. Activity sheets were
based on real data taken from newspapers. The data sets were about sport news. The
instruction lasted 8 class hours, two weeks. The instruction was directed by the
researcher. Also the mathematics teacher with whom the researcher study attended to
the lessons. Since the teacher instructed the students before this study, she knew the
students well. The researcher took into account the observation of the teacher about

the lesson and about the students.
In the classroom, the students studied in pairs. At the beginning of the treatment, the

students were informed about the study. Before the treatment, the purpose of the

treatment, the procedure to be followed was explained to the students by the
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researcher. Also the students were informed about the objectives of the activity

sheets.

In the first two lessons, activity sheets numbered as 1A, 1B and 1C were used. They
were about the calculation and the interpretation of the central tendency values. The
activity sheet 1C was about the statistical terminology. The picture graph was
instructed in the third lesson. The activity sheet 3A and 3B was used to instruct the
picture graph. Then respectively circle graph, bar graph and line graph were
instructed in the same manner. The activity sheets 2A and 2B were used to instruct
circle graph. To instruct the bar graph, the activity sheets 4A and 4B were used. The
activity sheets SA and 5B were about line graph. Overhead projecter was used to
show the activity sheets (Appendix A) at the blackboard. After the instructions, the
activity sheets were collected by the researcher to investigate the works of the
students in the class hours. In the last two lessons, the activity sheets of the students
were given back to the students and the subjects were repeated in such a way that the
students asked their questions about the study. The solutions of the questions in the
activity sheets could be in decimal form. Also the students were forced to make
estimations. At the end of the study the students wrote their thoughts about the study

on a blank paper. Then these papers were collected by the researcher to be evaluated.

3.7.1.3 Treatment of Experimental Group 2

Experimental Group 2 was instructed by real data based and calculator supported
statistics activities (RDBCSSA). The instruction lasted 8 class hours, two weeks. The
instruction was directed by the researcher. Also the mathematics teacher with whom
the researcher study attended to the lessons. Since the teacher instructed the students
before this study, she knew the students well. The researcher took into account the

observation of the teacher about the lesson and about the students.
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Before the instruction, the researcher explained the studensts how to use the
calculator (TI-30X-IIB) in twenty minutes and in the next twenty minutes the
students worked in pairs of two with the calculators in the light of the directions
researcher gave (See Appendix C). The calculator was presented in Appendix C. The
instructor was the researcher. Real data based statistical activity sheets were used as
the RDBSA group in the treatment (See appendix A). The difference between the
groups was that the RDBCSSA group students made their calculations with their

calculators.

In the classroom, the students studied with groups of two. At the beginning of the
treatment, the students were informed about the study. Before the treatment, the
purpose of the treatment, the procedure to be followed was explained to the students
by the researcher. Also the students were informed about the objectives of the

activity sheets.

In the first two lessons, activity sheets numbered as 1A, 1B and 1C were used. The
activity sheets 1A and 1B were about calculation and the interpretation of the central
tendency values,mean, mod and median. The students worked with their calculators
to find the mean , mode and median values of the data sets. The activity sheet 1C was
about the statistical terminology. The picture graph was instructed in the third lesson.
The activity sheet 3A was about reading a picture graph and summarizing data. The
activity sheet 3B was about representing data with a picture graph and interpreting
the data given. Then respectively circle graph, bar graph and line graph were
instructed in the same manner. The activity sheet 2A was about reading a circle
graph and making percentage calculations. The activity sheet 2B was about
representing data with a circle graph and interpreting the data given. The activity
sheet 4A was about reading a bar graph and summarizing data. The activity sheet 4B
was about representing data with a bar graph. The activity sheet SA was about
reading and interpting a line graph. The activity sheet 5B was about representing data
with a line graph and interpreting the data given. Overhead projecter was used to

show the activity sheets at the blackboard. After the instructions, the activity sheets
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were collected by the researcher to investigate the works of the students in the class
hour. In the last two lessons the activity sheets of the students were given back to the
students and the subjects were repeated in such a way that the students asked their
questions about the study. The solutions of the questions in the activity sheets could
be in decimal form. The students had no difficulty to deal with these solutions since
they used calculators. At the end of the study the students wrote their thoughts about
the study on a blank paper. Then these papers were collected by the researcher to be

investiagted.

3.8 Data Analysis

In order to uncover the effect of real data based and calculator supported statistical
activities on 7" grade students’ statistics performance and attitudes towards statistics,
quantitative analyses were used. Students’ notes about the instruction were also
examined to uncover the effects of different teaching methods on statistics
instruction.

3.8.1 Quantitative Data Analyses

Quantitative data analyses were classified as descriptive and inferential statistics. All
the statistical analyses were carried out by using SPSS 10.0.

3.8.1.1 Descriptive Statistics

Data were initially examined to obtain descriptive statistics (mean, median, standart

deviation, skewness, kurtosis, maximum and minimum values). Data for treatment

and control groups were also presented in graphs.
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3.8.1.2 Inferential Statistics

To test the null hypothesis, Analysis of Covariance (ANCOVA) was used for
comparing the mean scores of control and experimental groups separately on the
SPT2. The study comprised one independent and one dependent variable with
covariates. As seen in table 3.13, dependent variable was Statistics Performance Test
2 (SPT2) scores of the students and the covariates were mathematics previous grades
(PMG) and Statistics Performance Test 1 (SPT1) scores of the students. Group

membership was determined by groups.

Table 3.13 ANCOVA variable-set compositon and statistical model entry order for
SPT2

Variable Set Entry Order  Variable Name
A Ist X1: PMG
(Covariates) X2: SPT1
B nd X3: Groups
(Group Membership)
C 3rd X4: X1*X3
(Covariates*Group Interaction) X5: X2*X3
D Art Y1: SPT2
(Dependent Variables)

To test the null hypothesis, Analysis of Variance (ANOVA) was used for comparing
the mean scores of control and experimental groups separately on the SAS. The
study comprised one independent and one dependent variable so the inferential
statistics was based on the analysis of variance. The dependent variable was Statistics
Attitude Scale (SAS) scores of the students. The independent variable was the

teaching methods. The hypotheses were tested at the level of significance a=0.05.

Reliability analysis was used to find the relibility coefficients of SAS and the
subscales of the SAS.
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3.8.2 Analysis of Open Ended Student Coments
At the end of the study, the students were asked to write their thoughts about the

instruction. They were asked to write their thoughts on a blank paper. Then the

students’ comments were examined by the researcher.
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CHAPTER IV

RESULTS AND CONCLUSIONS

This chapter is divided into six sections. First two sections deal with the missing data
analysis and outlier analysis. Descriptive statistics are presented in the third section.
Fourth section presents the results of the inferential analysis. The fifth section reveals
the comments of the students about treatment. Finally, the last section summarizes

the findings of the study.

4.1 Missing Data Analysis

The first step in data analysis was related the missing data analysis. It was carried out
before descriptive and inferential statistics. In the Statistics Performance Tests (SPT1
and SPT2), missing responses of the students for each item were replaced with O
(wrong), since statistics performance test was similar to an achievement test, which
aimed to identify best performance of students. So leaving an item without indicating
an answer most closely meant being not right about the item. Any information
related to students’ gender, grade level, and previous mathematics grade was checked

in the analysis. There was no missing data in the Statistics Attitude Scale (SAS).

4.2 Outlier Analysis

In order to reveal the possible cases with values well above or well below the

majority of other cases, outlier analysis was conducted. To identify the outliers in the
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mean scores of students, SPT2 and SAS scores were checked as the dependent
variables through box plots. Figure 4.1 indicated that there were no outlier in the
SPT2 scores for each groups. Figure 4.2 indicated that there was only one lower
outlier in the SAS scores of the RDBSA group. The number of the subjects in the
RDBSA group, who had taken the SAS was not too much, only 29 students had
taken the SAS. Also there was only one outlier, not more than one. So that the outlier

in the SAS scores of the RDBSA group was not taken out from the data set.
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Figure 4.1 Box-Plot representing the results of the outlier analysis of SPT2 through

groups
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Figure 4.2 Box-Plot representing the results of the outlier analysis of SAS through
groups
4.3 Descriptive Statistics
4.3.1 Descriptive Statistics of the SPT1, SPT2 and PMG
Descriptive statistics collected on the data; means, standard deviations, kurtosis,
skewness, minimum and maximum scores for each groups were summarized in the

following tables. Table 4.1 gives the descriptive statistics for the Statistics

Performance Tests, SPT1 and SPT2.
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Table 4.1 Descriptive statistics of the SPT1 and SPT?2 scores for the groups

™ RDBSA RDBCSSA
SPT1 SPT2 SPT1 SPT2  SPT1 SPT2
N 25 21 28 19 26 20
Mean 46.24 44.00 54.43 5242 54.62 45.65
SD 22.68 22.12 16.67 1736  15.26 14.80
Minimum 17 10 24 26 22 27
Maximum 83 84 90 79 89 81
Skew ness 0.33 0.36 0.06 -0.11 0.19 0.89
Kurtosis -1.42 -1.08 -0.67 -1.11  -0.05 0.34

Note: The maximum possible mean score was 100, and the minimum possible score

was 0.

Possible scores in both SPT1 and SPT2 were ranged from O to 100. As it can be seen
in table 4.1, for the instrument SPT1, the highest mean score belonged to the
RDBCSSA group with the value 54.62. Then the RDBSA group had the second
highest mean score with the value 54.43. Lastly, the TM group came with the lowest
mean score 46.24. For the instrument SPT2, the highest mean score belonged to the
RDBSA group with the value 52.42. Then the RDBCSSA group had the second
highest mean score with the value 45.65. Lastly, the TM group came with the lowest

mean score 44.00.

The skewness values of TM, RDBSA and RDBCSSA groups were all positive for
the SPT1 and lied between -1 and +1 as seen in table 4.1. The skew ness values of
TM and RBCSA were both positive for the SPT2 and lied between -1 and +1. The
scores of SPT2 for TM and RDBCSSA groups clustered to the left at the low values.
RDBSA students’ skew ness value was negative for SPT2, because most of the

scores tented to be high.
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As seen in table 4.1, the kurtosis values of the TM, RDBSA and RDBCSSA groups

for SPT1 scores, were negative representing a flat distribution. Actually, the

RDBCSSA group’s kurtosis value was nearly zero indicating an average between

peaked and flat distribution. For the SPT2 scores, the kurtosis values of the TM and

RDBSA groups were negative representing a flat distribution. The RDBCSSA

group’s kurtosis value was positive.

The descriptive statistics for previous mathematics grades (PMG) of the students that

had taken SPT1 and SPT2 tests were presented in table 4.2.

Table 4.2 Descriptive statistics of the PMG of the students that had taken SPT1 and

SPT2
™ RDBSA RDBCSSA
N 25 28 23
Mean 3.72 3.50 3.78
SD 1.21 1.40 1.28
Minimum 1 1 1
Maximum 5 5 5
Skew ness -0.49 -0.39 -0.99
Kurtosis -0.73 -1.10 0.10

Not: The maximum possible grade was 5 and the minimum was 1.

Possible scores in PMG were 1,2,3,4 and 5. As it can be seen in table 4.2, the highest

mean score belonged to the RDBCSSA group with the value 3.78. Then the TM

group had the second highest mean score with the value 3.72. Lastly, the RDBSA

group came with the lowest mean score 3.50.
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The skewness values of the TM, RDBSA and RDBCSSA groups were all negative
for the PMG and lied between -1 and +1 as seen in table 4.2. The previous
mathematics grades of the students for each groups clustered to the left at the low

values.

As seen in table 4.2 the kurtosis values of the TM and RDBSA groups for PMG were
negative representing a flat distribution. The RDBCSSA group kurtosis value was

positive.

Figures 4.3, 4.4 and 4.5 show the histograms with normal curves related to the SPT2
scores of the TM, RDBSA and RDBCSSA students. The histograms of the TM,
RDBSA and RDBCSSA groups for SPT2 were nearly looked like a normal

distribution.
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Std. Dev = 22,12
Mean = 44
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Figure 4.3 Histogram with normal curves of the TM students’ Statistics Performance

Test 2 scores

47



RDBSA Group

10
9
8
7
5 6
5
=] 5
3
2 Std. Dev = 17,36
1 Mean = 52
0) N = 19,00

5 15 25 35 45 55 65 75 85 95
SPT?2 Scores

Figure 4.4 Histogram with normal curves of the RDBSA students’ Statistics

Performance Test 2 scores
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Figure 4.5 Histogram with normal curves of the RDBCSSA students’ Statistics

Performance Test 2 scores
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4.3.2 Descriptive Statistics of the SAS

Descriptive statistics collected on the data; means, standard deviations, kurtosis,
skewness, minimum and maximum scores for each groups were summarized in the
table below. Table 4.3 gives the descriptive statistics of the statistics attitude scale

(SAS) scores.

Table 4.3 Descriptive statistics of SAS scores for the groups

™ RDBSA RDBCSSA
N 22 29 21
Mean 62.59 67.97 68.95
SD 13.49 15.52 13.45
Minimum 36 26 38
Maximum 83 100 99
Skew ness -0.19 -0.23 -0.02
Kurtosis -0.81 -0.17 0.86

Not: The highest possible mean score was 100, and the lowest was 20.

The possible scores of SAS were ranged from 20 to 100. As it can be seen in table
4.3, for the instrument SAS, the highest mean score belonged to the RDBCSSA
group with the value 68.95. Then the RDBSA group had the second highest mean
score with the value 67.97. Lastly, the TM group came with the lowest mean score
62.59. For the instrument SAS, standard deviations ranged from 13.45 to 15.52. The
skew ness values of TM, RDBSA and RDBCSSA were all negative for the SAS and
lied between -1 and +1. The kurtosis values of the TM group and the RDBSA group
were negative representing a flat distribution for SAS scores. The RDBCSSA
group’s kurtosis value was positive. Positive kurtosis values indicate that the

distribution is rather peaked.
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Figures 4.6, 4.7 and 4.8 show the histograms with normal curves related to the SAS
scores of the TM, RDBSA and RDBCSSA students. The histogram of TM group for
SAS scores was nearly looked like a normal distribution. The histograms of the
RDBSA and RDBCSSA groups for SAS scores were skewed to left, because their

scores clustered to the right at the high levels.
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Figure 4.6 Histogram with normal curves of the TM students’ Statistics Attitude

Scale scores
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Figure 4.7 Histogram with normal curves of the RDBSA students’ Statistics Attitude

Scale scores
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Figure 4.8 Histogram with normal curves of the RDBCSSA students’ Statistics

Attitude Scale scores
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4.3.3 The Analysis of the Items in the Statistics Attitude Scale (SAS)

The Statistics Attitude Scale (SAS) was used to determine the attitudes of the
students towards statistics. The SAS uses a 5-point Likert scale (1=strongly disagree,
2=disagree, 3=neither disagree nor agree, 4=agree, S=strongly agree) that contains 2
subscales: 1) Confidence in Learning Statistics (SAS1), 2) Enjoyment of Statistics
(SAS2). The items numbered 1 to 10 were related to SAS1. The items numbered 11
to 20 were related to the subscale SAS2. The odd numbered items were positively
stated and even numbered items were stated negatively. All negatively worded items
were reverse coded before data analysis. For the negative items, the alternatives of
strongly disagree, disagree, neither disagree nor agree, agree and strogly agree were

scored as 5, 4, 3, 2 and 1 respectively.

Gal, Ginsburg and Schau (1997) stated that instructors can examine class averages,
distributions, or score profiles to determine the status of students’ attitudes. If a class
scores around or above neutral on each scale the instructor knows that the class as a
group does not have an attitude problem. If the class falls much below neutral, the
instructor may need to devote more class time to dealing with the negative attitudes

(Gal et al. 1997).

For each items in the attitude scale, the mean values of the students’ scores were
presented in the table 4.4 and table 4.5. For the first item, the groups showed similar
attitude, they tended to be agree with the 1st item as seen in table 4.4. While the TM
and the RDBCSSA groups tended to be agreeing with the item 6, the RDBSA group
tended to be neutral with the item 6. While the TM and the RDBCSSA groups tended
to be agreeing with the item 3, the RDBSA group tended to be neutral. For the item
8, all the groups showed similar attitude, they tended to agree with the item. In
general the students expressed that they could understand the graphs and tables of the
newspapers and magazines easily. For the item 5, all the groups showed similar
attitude such that they tended to be neutral with the item. The TM and RDBCSSA
groups tended to be agreeing with the item 2, but the RDBSA group tended to be
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neutral. The RDBCSSA group tended to be agreeing with the item 7 but the other
two groups tended to be neutral with the item 7. The TM group tended to be neutral
with the item 10 but the other two groups tended to be agree with the item. In
general, the students were not sure about their success in preparing tables and
drawing graphs. While the RDBSA and RDBCSSA groups tended to be neutral with
the item 9, the TM group tended to be disagreeing with the item 9. For the item 4, all
the groups showed similar attitude, they tended to be neutral with the item. In
general, the students were not sure about working more about the graphs willingly.
The items 1 to 10 were about Confidence in Learning Statistics (Statistics Attitude
Subscale 1). The items 1, 3, 5, 7 and 9 were positive statements and the items 6, 8, 2,

10 and 4 were respectively the negative statements of the positive ones.

As seen in table 4.5, all the groups tended to be neutral with the items 11, 13, 16 and
20. The students were not sure about whether they enjoyed preparing tables or
drawing graphs for the statistical data. Also all the groups tended to be neutral for the
items 17 and 14. They were not sure about whether they were interested or not with
the graphs used in media. While the RDBCSSA and the RDBSA groups were neutral
with the item 15 and 18, the TM group tended to be disagree. The TM students
expressed that the graphs in their textbooks were not enjoyable and they did not
increase their attention. The other groups were not sure about this statement. The TM
and RDBSA groups tended to agree with the item 19 but the RDBCSSA group
tended to be neutral. The TM and RDBSA groups expressed that they would like to
use calculators to draw graphs, however the RDBCSSA group was not sure about
using the calculator to draw graphs. For the item 12, all the groups tended to be
neutral. The students were not sure about being bored while drawing graphs by hand
on mill metric papers with ruler The items 11 to 20 were about Enjoyment of
Statistics (Statistics Attitude Subscale 2). The items 11, 13, 15, 17 and 19 were
positive statements and the items 12, 14, 16, 18 and 20 were respectively the

negative statemants of the positive ones.
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Table 4.4 The mean values of SASI items

SAS Items TM RDBSA RDBCSSA

Statistics Attitude Subcale 1- Confidence in Learning Statistics Items

P: I can understand mostly what the graphs of the

daily newspapers and magazines tell (Item 1) 3.64 3:90 4.24
O: 1 can not understand mostly vyhat the graphs of 3.95 338 410
the daily newspapers and magazines tell (Item 6)

P: T had no difficulty about understanding what

the tables of the daily newspapers and magazines 4.09 3.24 4.05
tell (Item 3)

O: I had difficulty about understanding what the

tables of the daily newspapers and magazines tell  3.95 3.90 4.00
(Item 8)

P: T am very successful about preparing the table

of the statistical data (Item 5) 3.00 3.31 3.33
O: I am not successful about preparing the table

of the statistical data (Item 2) 3.35 3.10 3.57
P: I am successful about drawing the bar graph or 332 338 376

the line graph of the statistical data (Item 7)

O: I think mostly, I can not draw the bar graph or
the line graph of the statistical data when I have 3.18 3.59 3.67
to do (Item 10)

P: T would like to work more about the circle

graph, bar graph and line graphs (Item 9) 245 2.93 2.81
O: I would like not to work more about the circle
graph, bar graph and line graphs if I had a choice 3 3.24 3.14

(Item 4)

Not: P means positive statement and O means opposite statement in the Statistics
Attitude Scale.
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Table 4.5 The mean values of the SAS2 items

SAS Items TM RDBSA RDBCSSA

Enjoyment of Statistics-Statistics Attitude Subscale 2 Items

P: T enjoy to represent the data of the research

with graphs (Item 11) 291 3.28 3.38
O: T would not like to represent the data of the
research with graphs (Item 16) 2.68 331 3.24
P: I enjoy to prepare table for the statistical data

2.77 3.31 3.10
(Item 13)
O: Preparing the table for the statistical data is not 291 3.48 348

necessary and it is boring (Item 20)

P: The bar graphs, circle graphs and line graphs
in my textbooks are very enjoyable and they 2.32 3.10 2.95
increase my attention to the subject (Item 15)

O: I am bored when I study on the bar graphs,
circle graphs and line graphs in my textbooks 2.41 3.14 2.86
(Item 18)

P: T am interested in graphs which are used in

media to show the results of the studies (Item 17) 3.05 3.00 3.24
O: I am not interested in graphs which are used in 318 317 3.48
media to show the results of the studies (Item 14) ’ ’ ’
P: T would like to draw the bar graphs and line

graphs with calculators (Item 19) 3.59 3:97 348
O: I am bored when I draw the bar graphs or line

graphs by hand on mill metric papers with ruler 2.64 3.17 3.00

(Item 12)

Not: P means positive statement and O means opposite statement in the Statistics
Attitude Scale.

55



The reliability of SAS was 0.92. The reliabilities, means and standard deviations of

each subscale of the SAS for the groups are shown in table 4.6.

Table 4.6 Means, standard deviations and reliabilities of Statistics Attitude Subscales
for the groups

Means, SD and Reliabilities of SAS Subscales for TM Group

Scale Mean SD Alpha
SAS1 34,53 7,37 0,84
SAS2 28,45 7,59 0,81

Means, SD and Reliabilities of SAS Subscales for STWSM Group

Scale Mean SD Alpha
SAS1 36,27 8,48 0,89
SAS2 33,56 8.85 0,87
Means, SD and Reliabilities of SAS Subscales for STWSMC Group

Scale Mean SD Alpha
SAS1 35,88 7,55 0,86
SAS2 31,55 8.85 0,87

4.4 Inferential Statistics

In this section, one way ANCOVA and one way ANOVA models were used.
Determination of the covariates, the verifications of one way analysis of covariance
(ANCOVA), the verifications of one way analysis of variance (ANOVA) and the

analyses of the hypotheses were explained in this section.
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4.4.1 Determination of the Covariates for Statistics Performance Test 2

Before clarifying the assumptions of ANCOVA, two independent variables, namely;
previous mathematics grades (PMGQG), pretest (SPT1) scores of the students were set
as possible confounding variables of this study. Hence these two independent
variables were taken as covariates in order to statistically equalize the differences
between the TM, the RDBSA and the RDBCSSA. The correlation between the
predetermined independent variables and the dependent variable were calculated and
tested for their statistical significance to decide which independent variables should

be selected as covariates in ANCOVA.

As presented in table 4.7, previous mathematics grades (PMG), pretest (SPT1) scores
have significant correlation with the dependent variable. So these two independent

variables were determined in the covariate set for the inferential analyses.

Table 4.7 Pearson correlation coefficients between possible covariates and dependent
variable (SPT2)

Dependent Variable (SPT2)

PMG 0.597""
SPT1 0.726"
** P< (.01

4.4.2 Assumptions of ANOVA and ANCOVA

4.4.2.1 Assumptions of ANCOVA for the Statistics Performance Test 2

In the analysis of ANCOVA there are six underlying assumptions that need to be

verified
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Normality

Linearity

Correlation among the covariates
Homogeneity of regression

Equality of variances

A O

Independency of observations

For normality assumption, skewness and kurtosis values were examined. These
values were in almost acceptable range (for skew ness 0.11-0.89, and for kurtosis

0.34-1.11) for a normal distribution as indicated in table 4.1.
To test for linearity, the scatter plots were generated between the dependent variable

(SPT2) and each of the covariates. The relationships were clearly linear, so we

assumed that we have not violated the assumption of a linear relationship.
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Figure 4.9 The scatter plot of the linear relationship between SPT2 and SPT1 scores
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Figure 4.10 The scatter plot of the linear relationship between SPT2 and PMG scores

To test the assumption of the correlation among the covariates, Pearson correlation
coefficients between the covariates were calculated. Since two covariates were used
for the SPT2, the correlation between the covariates was calculated for all groups.
The Pearson correlation between covariates namely between PMG and SPT1 were
found to be -0.39 for the RDBCSSA group and 0.48 for the RDBSA group. These
values are less than 0.80. Therefore, it can be said that there was not a strong
correlation among the two covariates for the groups RDBSA and RDBCCSA.
However the Pearson correlation between the covariates was found to be 0.80 for the
TM group. There was a strong relationship between two covariates so that PMG
covariate was removed from analysis. Therefore the null hypothesis was revised as

following:

H1: There are no significant differences among the mean scores of the students

instructed by real data based statistics activities (RDBSA), those instructed by the
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real data based and calculator supported statistical activities (RDBCSSA) and those
instructed by the traditional method (TM) with respect to statistics performance when

the Statistics Performance Test 1 (SPT1) scores of the students were controlled.

Homogeneity of regression slopes assumption concerns the relationship between the
covariate and the dependent variable for the groups. As seen in table 4.8, the
significance level for the interaction between the groups and SPT1 was 0.70. It was
greater than 0.05 so the assumption of homogeneity of regression slopes was not

violated.

Table 4.8 Results of the analysis for homogeneity of regression assumption with
respect to the SPT2

Type I Sum of df Mean F Sig.
Squares Square
Groups * SPT1 124.373 2 62.186 0.358 701

a R Squared = 0.539 (Adjusted R Squared = 0.493)

The fifth assumption of satisfying the equality of variances was controlled by
Levene’s Test of Equality. As seen in table 4.9, F value was found non-significant.

This indicates the error variance of the dependent variable across groups was equal.

Table 4.9 Levene’s test for equality of error variances for SPT2 scores

F df1 df2 Sig.
0.249 2 53 78

Lastly, independency of the observations assumption was checked. To validate this

assumption the course teachers of the students observed the groups during the
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administration of all pre and post tests. From their observations it was concluded that

the students did all the tests by them.

4.4.2.2 Assumptions of ANOVA for Statistics Attitude Scale

In the analysis of ANOVA there were three underlying assumptions that need to be
verified

1. Independency of observations

2. Normality

3. Homogeneity of variances

The independency of the observations assumption was checked. To validate this
assumption the course teachers observed the groups during the administration of the
statistics attitude scale. From the observations it can be mentioned that the students

did all the scale by themselves.

For normality assumption, skewness and kurtosis values were examined. The values
were in almost acceptable range (for skewness 0.02-0.23, and for kurtosis 0.17-0.86)

for a normal distribution as indicated in table 4.3.

The third assumption of homogeneity of variance was controlled by Levene’s Test of
Equality. As seen in table 4.10, F value was greater than .05 so the assumption of
homogeneity of variance was not violated. This indicates the variance in SAS scores

was same for each of the three groups.

Table 4.10 Levene’s test for homogeneity of variances for SAS

F df1 df2 Sig.

1.551 2 69 .219
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4.4.3 Findings Related to Hypotheses Testing

Findings of the study related to the hypotheses were presented in this section.

Hypotheses related to the study were:

H1: There are no significant differences among the mean scores of the students
instructed by real data based statistics activities (RDBSA), those instructed by real
data based and calculator supported statistics activities (RDBCSSA) and those
instructed by the traditional method (TM) with respect to statistics performance when

the Statistics Performance Test 1 (SPT1) scores of the students were controlled.

To test the first hypothesis, the statistical technique of ANCOVA was used. The
covariate of this study was SPTI scores, and the dependent variable was SPT2
scores. Group was taken as a fixed factor of this study. The results of ANCOVA
were presented in table 4.11. There was no significant difference in the Statistics
Performance Test-2 (SPT2) scores for subjects in the study groups, after controlling
SPT1 scores, (F(2,52)=0.31, p=.74, eta square=0.01). The eta squared value is only
0.012, a small effect size. Only 1.2% of the total variance of model for the dependent

variable of SPT2 was explained by the independent variable of groups.

Table 4.11 Analysis of covariance test results for the Statistics Performance Test 2

Source Type Il Sum of df  Mean F Sig. Eta Squared
Squares Square

Groups 104.769 2 52385 0309 735 0.012

SPT1 8973.632 1 8973.632 53.011 .000 0.505

Error 8802.567 52 169.280

Total 140203.000 56

Corrected Total 18837.839 55
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The second hypothesis was as following.

H2: There are no significant differences among the mean scores of the students
instructed by real data based statistics activities (RDBSA), those instructed by real
data based and calculator supported statistics activities (RDBCSSA) and those

instructed by the traditional method (TM) with respect to attitudes toward statistics.

ANOVA was used to test the hypothesis. The dependent variable was Statistics
Attitude Scale (SAS) scores of the students. Group was taken as a fixed factor of this
study. The results of ANOVA were given in table 4.12. According to the results,
there is no significant difference in the Statistics Attitude Scale scores for subjects in

the study groups (F (2, 69) =1.09, p=.34).

Table 4.12 Analysis of variance test results of the Statistics Attitude Scale

Sum of Squares df Mean Square F Sig.

Between Groups 523.875 2 261.938 1.090 342
Within Groups 16583.236 69 240.337
Total 17107.111 71

4.5 Analysis of the Students Comments about Treatment

Students were asked to reflect on their experiences about the statistics instruction
they had taken. At the end of the instruction they were asked to write their thoughts
about the teaching methods. Students’ comments were examined with the

mathematics teacher. General thoughts of the students were detected.

There were 15 students in the TM group. The expressions of the students about the

traditional method was shown in the table 4.13.
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Table 4.13 The expressions of the TM students about the teaching method

Number of
the students
Statistics is a very important and attractive subject. 7
Statistics is not an attractive subject. 1
The learning style was boring, it should be made enjoyable 1
Cooperative learning could be better to use in the lessons. 7
The examples should be more attractive. They could contain real data 7
examples.
Traditional method was good. The subject was understood very well. 5
Calculators should be used to make the lessons more attractive 3
Calculators should not be used since the people do not use their brain 2
for calculations.
Computers should be used in the lesson by the way the topics should 2
be understood better.
The time of the treatment should be longer. 1

There were 13 students in the RDBSA group. The expressions of the students about

the instruction by real data based statistics activities were shown in the table 4.14

Table 4.14 The expressions of the RDBSA students about the teaching method

Number of the
students
The teaching method was enjoyable. 7
It was good to learn cooperatively. 2
It would be better to work individually 1
The teaching method was boring. 3
It would be better to learn the subjects from the teacher. 3
The content of the worksheets were good and enjoyable. 1
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There were 17 students in the RDBCSSA group. The expressions of the students
about the instruction by real data based and calculator supported statistics activities

was shown in the table 4.15

Table 4.15 The expressions of the RDBCSSA students about the teaching method

Number of the
students
The teaching method was enjoyable. 5
The lesson was boring. 1
The calculators made the lessons enjoyable and made the study 12
easy.
The usage of the calculators was very complex. 7
The worksheets were enjoyable and it was good to use articles from 1
newspapers.
The worksheets were not attractive. 1

4.6 Summary of the Results

In the light of above findings, the following conclusions were deduced:

1. There was no significant mean difference among the treatment groups with respect
to statistics performance when the Statistics Performance Test 1 (SPT1) scores of the
students were controlled. The mean scores were ordered as the RDBSA, RDBCSSA
and the TM.

2. There was no significant mean difference among treatment groups with respect to
attitude towards statistics. These mean scores were ordered as: the RDBSA, the

RDBCSSA and the TM.
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3. From the mean values of the Statistics Attitude Scale items, the followings were
inferences. The students expressed that they could understand the graphs and tables
of the newspapers and magazines easily but they were not sure about their success in
preparing tables and drawing graphs. Also they were not sure about being wily to
work more about the graphs. The mean scores of the students were around 3 or above
which meant that the students had positive attitudes to the statements of Statistics
Attitude Subscale 1 (Confidence in Learning Statistics). The students tended to be
neutral about whether they enjoyed preparing tables or drawing graphs for the
statistical data. Also they were not sure about whether they were interested with the
graphs used in media. The TM students expressed that the graphs in their textbooks
were not enjoyable and they did not increased their attention. The other groups were
not sure about this statement. The TM and RDBSA groups expressed that they would
like to use calculators to draw graphs, however the RDBCSSA group was not sure
about using the calculator to draw graphs. The students were not sure about they
were bored while drawing graphs by hand on mill metric papers with ruler. The mean
scores of the students were around 3 which meant that the students were neutral to

the statements of the Statistics Attitude Subscale 2 (Enjoyment of Statistics).

4. From the students’ comments about the teaching methods the following inferences
were obtained. Most of the TM students mentioned that statistics was a very
important and attractive subject. They preferred to learn cooperatively. Also they
expressed that the examples should be more attractive such that the activity sheets
could contain real data examples. However some of the students wrote that
traditional method was good and the subject was understood very well. Most of the
RDBSA students mentioned that the teaching method was enjoyable. Most of the
RDBCSSA students expressed that the calculators made the lessons enjoyable and

made the study easy.
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CHAPTER V

DISCUSSIONS AND RECOMMENDATIONS

In this chapter, first the purpose of the present study is restated. Second, the results of
this study are discussed. Third, limitations of the study, internal and external validity

of the study are explained. Finally, the recommendations are stated.

5.1 Restatement of the Purpose of the Present Study

The purpose of the present study was to investigate the effects of three different
teaching methods: (i) instruction by real data based statistics activities (RDBSA) (ii)
instruction by real data based and calculator supported statistics activities
(RDBCSSA) and (iii) instruction by the traditional method (TM) on seventh grade

students’ statistics performance and attitude toward statistics.

To accomplish this purpose, a quasi-experimental research design was utilized. The
research was conducted during the spring semester of 2000-2001 academic years.
There were one control and two experimental groups. Subjects of the present study
consisted of seventh grade students of a private school in Ankara. In the present
study convenient sampling was used. While the control group was instructed by the
TM, the experimental groups were instructed by the RDBSA and the RDBCSSA.
The SPT1 was administered to all groups before the instructions. Students’ previous
mathematics grades belonged to the fall semester of the 2000-2001 academic years
were obtained. The activity sheets given to the experimental groups were prepared by

the researcher. The activity sheets were based on real data. The examples which were
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taught to the control group, were taken from seventh grade mathematics textbooks,
they were not based on real data. The data in the examples were adjusted. So the
students were not to make estimation and complex calculations. The RDBCSSA
group was given calculators besides the activity sheets. The calculators had the
statistical functions. After a two-week treatment, the SPT2 was given as a post test.
Also SAS was given after the treatment to determine the attitutes of the students

towards statistics.

5.2 Discussion of the Study

The importance of statistics in our lives makes the case for statistics to become a key
part of education for responsible citizenship. Moore (1997) stated that a movement to
reform the teaching of statistics calls for researchers and teachers to focus on the
synergy between content, pedagogy and technology. What could be done to make the
students statistically literate with a technology support in mathematics curriculum,

were studied in this research.

The purpose of the present study was to investigate the effects of real data based
statistics activities and the use statistical functioned calculators, on the statistics
performance of the students. SPT2 was adminestered as a post test to determine
students’ statistics performance after the treatment. The adjusted mean scores of the
RBSA, RBCSA and TM groups on post-test (SPT2) were found as 52.42, 45.65 and
44.00, respectively. RBSA group had the highest mean score. However, the results of
ANCOVA revealed no significant mean difference among the RDBSA, the
RDBCSSA and the TM groups with respect to statistical performance (p>.05). The
effects of the real data based statistics activities and statistical functioned calculators
on the statistics performance of the students were not significant. On the contrary,
Harskamp, Suhre and Struen (2000) found that students using graphing calculators
tended to obtain higher scores, than students not taught using graphing calculators. In

the same way Katsberg and Leatham (2005) mentioned that students’ achievement is
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improved when curricula designed with a graphing calculator is used. Calikoglu
(2000) stated that the students do not forget the statistical methods which are based
on real world problems so it is necessary to use real world problems in understanding
statistical methods and the value of statistics in daily life. In the same way, Singer
and Willett (1990) proposed that artificial data sets should be eliminated from the

curriculum and that they should be replaced with real data sets.

Experimental groups of the present study had low mean scores. The reason could be
that the duration of the treatment was short to improve the statistics skills (i.e.
duration was two weeks), since statistical literacy could be developed over a long
period of time. Besides, the problems in SPT2 were new for the students because
most of the students were generally used to solve usual textbook questions. They had
difficulties in the estimation problems in the questions of SPT2. The students in
experimental groups worked cooperatively but they were accustomed to learn the
subject from the teacher in other words they were accustomed to teacher centered
instruction. Garfield (1995) stated that the use of small group learning activities leads
to better group productivity, improved attitudes and sometimes increased
achievement. However in this study there were not significant mean differences
among the groups that worked in pairs of two and the group that worked individually

with respect to statistics performance and attitudes towards statistics.

Students’ attitudes about statistics are important because they may influence the
learning process. Mills (2004) stated that important variables related to statistics
achievement such as mathematics ability, statistics experience, confidence, and even
gender continue to influence student attitudes. Besides the statistics performance of
the students, the present study investigated the effects of real data based statistics
activities and the use statistical functioned calculators, on the attitudes of the students
towards statistics. SAS was administered as a post test to determine students’
attitudes towards statistics. The adjusted mean scores of the RDBSA, RDBCSSA and
TM groups on SAS were found as 47.97- 48.95 and 42.59, respectively. RDBCSSA

group had the highest mean score. However when the results were analyzed with
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ANOVA, it was found that there was not significant mean difference among the
RDBSA, the RDBCSSA and the TM groups with respect to attitudes toward statistics
(p>.05). Despite these findings researchers argue that dealing with real data sets
helps developing positive attitudes towards statistics. For example, Mills (2004)
indicated that students are now experiencing more positive attitudes toward statistics
than negative attitudes, because innovative teaching and learning strategies. In
addition Calikoglu (2000) recommended the following techniques to reduce
statistical anxiety: hands-on activities, using real world problems, step-by-step

explanation of the statistical analysis.

From the mean values of the Statistics Attitude Scale items, the followings were
concluded. The students expressed that they could understand the graphs and tables
of the newspapers and magazines easily but they were not sure about their success in
preparing tables and drawing graphs. Also they were not sure about being eager to
work more about the graphs. The mean scores of the students were around 3 or
above. The students had positive attitudes to the statements in Statistics Attitude
Subscale 1 (Confidence in Learning Statistics). Gal, Ginsburg and Schau (1997)
stated that if a class scores around or above neutral on each scale the instructor

knows that the class as a group does not have an attitude problem.

The students tended to be neutral about whether they enjoyed preparing tables or
drawing graphs for the statistical data. Also they were not sure about whether they
were interested in the graphs used in media. The TM students expressed that the
graphs in their textbooks were not enjoyable and they did not increased their
attention. The others were not sure about the statement. The TM and RDBSA groups
expressed that they would like to use calculators to draw graphs, however the
RDBCSSA group was not sure about using the calculator to draw graphs. On the
contrary Sam and Kee (2004) stated that the use of the calculators could have
stimulated students’ enjoyment of statistics learning as well as helped in upgrading

their statistical skills and conceptual understanding.
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However, the students were not sure about they were bored while drawing graphs on
millimetric papers with ruler. Results of a study from Holland suggested that the use
of graphing calculators can stimulate both the use of realistic contexts in
mathematics and more exploratory learning approaches for students, leading to
students having a more integrated view of mathematics and being more flexible in
their use of problem solving strategies (Drijvers & Doorman, 1996). The mean
scores of the students were around 3 which meant that the students were neutral to

the statements of the Statistics Attitude Subscale 2 (Enjoyment of Statistics).

15 students from the TM group, 17 students from the RDBCSSA group and 13
students from the RDBSA group reflected their thoughts about the teaching methods
they had taken by writing their thoughts on a blank paper. Most of the TM students
mentioned that statistics was a very important and attractive subject. They wanted the
examples to be more attractive and they preferred to work cooperatively. However
some of the students wrote that traditional method was good and the subject was
understood very well. Most of the RDBSA students mentioned that the teaching
method was enjoyable. Most of the RDBCSSA students expressed that the

calculators made the lessons enjoyable and made the study easy.

5.3 Limitations

The experimental groups were instructed by the researcher but the control group was
instructed by their regular mathematics teacher. This might have a potential influence
on the results of this study. The researcher attended to the control group courses to

observe the instruction.

Another limitation of the study was that the experimental groups worked in small

groups. In the control group the students worked individually.
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The number of the students was limited to get significant differences between the
treatment groups on the performance and attitudes of the students. Besides there was
the problem of irregular attendance of the students since the study was conducted at

the last two weeks of the semester.

The duration of the treatment was another limitation. The duration was limited to
make significant differences between the treatment groups on the performance and

attitudes of the students. The treatment lasted two weeks.

5.3.1 Internal Validity

Internal validity means that observed differences on the variable are directly related

to the independened variable, and not due to the some unintended variables.

In the present study, the possible threats to internal validity were students’
characteristics, location, history, instrument decay, maturation, regression, data
collector characteristics, data collector bias, confidentiality, implementation of the

treatment and Hawthorne effect. The way of controlling these threats were discussed.

In the present study, students’ characteristics could not be a problem for the internal
validity. Students were at the same age; and the number of boys and girls were
almost equal. Hence, those characteristics did not affect research results
unintentionally. Since students’ socioeconomic backgrounds were almost the same,
they could understand and speak Turkish at the same level. Students were seventh
grade so that they were given the same courses through their entire education. There
were not differences on pre-treatment measures. Therefore, their educational

backgrounds could not be a threat.

Location and history threats were controlled by administering the pre and post-tests

to all groups almost at the same time. The testing location was not different in terms
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of physical conditions since they were at the same school even at the same floor.
Although maturation was threat in many studies, it was not in the present study.

Since all the students were at the same age, maturation was controlled.

Data collector characteristics and data collector bias should not be threats in this
study because data collectors (the researcher and the mathematics teacher) followed
the same procedure. While scoring the instruments, the researcher scored an item for
all students then passed to the next item in order to prevent decay threat to internal
validity. The numbers and the names in the pre-test were changed in the

administration as a post-test in order to prevent recalling.

Confidentiality was satisfied without taking account the names of the students.
Regression should not be a treat for this study because the subjects were not from the
gifted or remedial classrooms. On the other hand, implementation might be a threat
to internal validity. The RBSA and the RBCSA groups were instructed by the
researcher, but the TM group had a different teacher. To control this threat, the
lesson plan of the control group was prepared by the mathematics teacher before the
treatments began and they were examined by the researcher. By this way the teacher
should not be affected from the other teaching methods. Also the researcher attended
to the control group courses to observe how the instruction went on. Any of the
methods were not favored and the problems out of the research were solved during
the instruction. Since the study took place in regular setting, Hawthorne effect could

be reduced.

5.3.2 External Validity

5.3.2.1 Population Validity

In the present study, convenience sampling was utilized. Therefore, generalizations

of the findings of the study were limited. However, generalizations could be done on
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subjects having the same characteristics. The subjects of the present study consisted
of 84 seventh grade students from a private school in Ankara-Turkey. The targeted

population was the all seventh grade students in private schools of Turkey.

5.3.2.2 Ecological Validity

The ecological validity refers to the degree to which results of a study can be
extended to other settings or conditions. The treatment and the instruments were
utilized in regular classroom conditions. The results of the present study could be

generalized to classroom settings similar to this study.

5.4 Recommendations for Further Research

Followings are some recommendations for further researches on the effects of the
RDBSA, the RDBCSSA and the TM on students’ statistical performance and

attitudes towards statistics.

e The sample size can be increased in further studies.
e The duration of application of the treatment can be increased in further

studies.
Taking into account the following research topics, new materials and measuring

instruments can be designed and tested in the class. A similar study could be

conducted:

e To investigate the effect of the RDBSA, the RDBCSSA and the TM on

students’ retained statistical performance.

74



e To compare the effect of different teaching methods on statistics

performance and attitude toward statistics.
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APPENDIX-A
THE ACTIVITY SHEETS BASED ON REAL DATA

e L /Smif: 7-...... /No:
Merkezi Egilim Degerlep,

Agagidaki tabloda, 1. lig takimlarindan iki tanesinin oynadiklar maclarda attiklari gollerin
sayilar: sirasi ile verilmigtir. Veriler, 2000 yilinda aittir ve takimlarin 23. hafta sonundaki mag
sonuglarinin verildigi bir gazete haberinden alinmistir.

.................

| Etiniic 1|

A Takimi 1221 35 345427
B Takim 11,1,3,4,4,3,4,.2,0,2, 2,1

. 2

Gollerin atilma sikligini (frekansim) bulmak icin, asagida verilen geteleyi doldurunuz.

Gol sayisi | @ 1 2 3 4 5 —|
Takim

A TAKIMI !/ 111/
B TAKIMI

Asagidaki sorulari, hazirlamis oldugunu siklik tablosuna (ceteleye) gore yanitlayiniz.

1) Her bir takim igin, en fazla atilan (sikhi en fazla olan) gol sayisimi bulunuz.
\ Bu degere veri setinin modu denir.

(Eger, en biiyik siklik degerine sahip birden ok veri var ise, tiim bu degerler veri setinin modu olarak
kabul edilir. Ama veri sefinde tiim veriler ayni siklikta yer aliyor ise bu veri setinin modu yoktur.)

A takiminin athigi gollerin modu: B takiminin attigi gollerin modu:

2)
Veriler bir siraya gére dizildiginde (kiigiikien bilyige veya bilyiikten kiigiige dogru), bu siralamanin tam
ortasinda yer alan degere veri setinin medyani denir.

Veri sayisi Gift ise, medyani bulmak igin tam ortada yer alan iki deger toplanip ikiye bolinr.

a) A takiminin athigi golleri biiyiikten kiigiige veya kiigiikte biiyiige dogru siralayiniz.

| A takiminin goller: A takiminin attigi gollerin medyani:

b) B takiminin att1§i golleri de yukaridaki gibi siralayimiz.

’ B takiminin goller: B takiminin attigi gollerin medyan::
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3) Veri setinde yer alan en diigtik deder ile en bilyik degerin farkina veri setinin degigim aralifis denir.

A takiminin attigi gollerin degisim araligr: B takimuinin attigi gollerin degisim araligi:

4) Veri setinde yer alan tim veri degerlerin toplanip, veri sayisina béliinmesi ile elde edilen degere
veri setinin aritmetik ortalamasi denir.

A takinunin athigi gollerin foplami= I__—I B takiminin attidi gollerin toplami=

A takiminin oynadigi mag sayisi= Ij B takiminin oynadigi mag sayisi= I:

A takiminin attigi gollerin ortalamasiz 8 takiminin attidi gollerin ortalamasi=
g1 g gl g

5) 12 mag sonucunda athidi gollerin aritmetik | 6) 10 mag sonucunda athigi gollerin aritmetik

ortalamasi 2 olan € takiminin,veri setinden 2 ortalamasi 2 olan D takiminin, bundan sonra
magta attigi gol sayilar: yani 2 ve 6 gikarilirsa, | oynayacag) iki macta toplam kag gol atmalidir
geriye kalanlarin aritmetik ortalamasi kag ki, attigi gollerin aritmetik ortalamasim 2.5 ' a
olur? ylkseltsin?

8) Aritmetik ortalama, medyan ve mod degerlerine, veri setinin merkezi egilim degerleri denir.

A takimina ait merkezi edilim degerlerini dnceki sorularda bulmugtunuz. Bu degerleri
agagidaki bogluklara yazarak inceleyiniz.

Aritmetik Mod ' Bu degerlerden hangisi veri dizisinin merkezi
Grtalame 11 To=o=es egilimini en iyi sekilde ifade etmektedir. Kisaca
diisiincelerinizi yaziniz.
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7) a) B takimina ait veri setine ortalamanin lizerinde bir deger(gol sayisi) eklerseniz ortalame
nasil degisir? (Once tahmin ediniz, sonra hesap yapinz)

Tahminiz nedir? Artar() Azalir( ) Degismez( )

* B takiminin onceki aritmetik ortalamasi=

* Ortalamanin iizerinde segtiginiz veri(deger)-

* B takiminin, eklediginiz degere gére ¢ikan aritmetik ortalamasi=

b) B takimina ait veri setine ortalamamin altinda bir deder(gol sayisi) eklerseniz ortalama
nast| degigir? (Once tahmin ediniz, sonra hesap yapiniz)

Tahminiz nedir? Artar() Azalir( ) Degismez( )

* B takiminin dnceki aritmetik ortalamasi=

* Ortalamanin altinda sectiginiz veri(deger)=

* B takiminin, eklediginiz degere gére ¢ikan aritmetik ortalamasi=

c) B takimina ait veri setine ortalamaya esit bir deger (gol sayisi) eklerseniz ortalama
nasil degigir? (Once tahmin ediniz, sonra hesap yapiniz)

Tahminiz nedir? Artar() = Azalir() Degismez( )

* B takiminin dnceki aritmetik ortalamasi=

* Ortalamanin esit olarak segtiginiz veri(deger)7

* B takiminin, eklediginiz degere gire gikan aritmetik ortalamasi=

© 7. soruda buldugunuz sonuglar ile ilgili olarak ne sdyleyebilirsiniz? Kisaca agiklayimiz.
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Ad Soyad:...oeeeeeeeeereiees o WD G o

.............. ISmif 7-..... /No: ..., ..

ea ketbol SWme'erl Etkinlik 18

Bir okulun basketbol takiminin secmelerine katilan 14 gocugun boy uzunluklarinin dagilim
agagida tablo ile gosterilmekiedir. Bu tabloya bakarak asagidaki sorulars yanitlayiniz,

Boy 167 172 180 183 187
uzunlugu(cm)
Ogrenci 1 3 3 3 4
sayisi

1) Segmelere katilan bu grencilerin boy
uzunluklarinin modu kactir?

Sonug=

2) Segmelere katilan bu 6§rencilerin boy
uzunluklarinin medyani kagtir?

3) Bu &grencilerin, boy uzunluklarinin
aritmetik ortalamasi kagtir?

Tahmini degeriniz=

buldugunuz deger=

Hesap yaparak I:

4) Ogrencilerin yiizde kaginin boy uzunlugu,
ortalama boy uzunlugunun(secmelere katilan bu
dgrencilerin aritmetik boy ortalamasinin)
izerindedir?

5) Boylari sirasi ile 180cm ve 187cm olan iki
kisi bu se¢melerden ¢ikarsa geriye kalan
dgrencilerin boy uzunluklarinin aritmetik
ortalamasi kag olur?

Tahmini degeriniz =

oo degr ||

buldugunuz deger =

6) Takimdan ayrilan 63rencilerin yerine baska
iki 8grenci geliyor. Yeni olugan grubun aritmetik
boy ortalamasi 179 dur. Bu durumda takima yeni
katilan bu iki 6grencinin boy uzunluklarinin
toplami kagtir? Bu toplama gére bu iki
dgrencinin boy uzunluklarim tahmin ediniz.

Boy uzunluklar: toplami= |:l
1. 8grencinin boy uzunlugu= l:

2. égrencinin boy uzunlugu=

84



Ad Soyad:...isiimiisiicsini Ay

gasketbol Segme'er -/

ISIT F=ciics TINOD e, sesssans

Etkinlik 1B

Bir okulun basketbol takiminin secmelerine katilan 14 gocugun boy uzunluklarinin dagilimi
asagida tablo ile gésterilmektedir. Bu tabloya bakarak asagidaki sorulari yanitlayiniz.

Boy 167 172 180 183 187
uzunlugu(cm)
Ogrenci 1 3 3 3 4
sayis

1) Secmelere katilan bu &grencilerin boy
uzunluklarinin modu kagtir?

Sonug=

2) Segmelere katilan bu dgrencilerin boy
uzunluklarinin medyam kactir?

Sonug=

3) Bu 6grencilerin, boy uzunluklarinin
aritmetik ortalamasi kagtir?

(Once tahmin ediniz, sonra hesap makineniz ile
ortalama degerini hesaplayiniz)

Tahmini degeriniz=

Hesap makinesi ile
buldugunuz deger =

4) Ogrencilerin yiizde kaginin boy uzunlugu,
ortalama boy uzunlugunun(se¢melere katilan bu
dgrencilerin aritmetik boy ortalamasinin)
lizerindedir?

Sonug=

5) Boylari sirasi ile 180cm ve 187cm olan iki
kisi bu se¢cmelerden cikarsa geriye kalan
égrencilerin boy uzunluklarinin aritmetik
ortalamasi kag olur?

(Once tahmin ediniz, sonra hesap makineniz ile
ortalama degerini hesaplayiniz.)

Tahmini degeriniz =

Hesap makinesi ile
buldugunuz deger =

6) Takimdan ayrilan 6grencilerin yerine bagka
iki 6grenci geliyor. Yeni olugan grubun aritmetik
boy ortalamasi 179 dur. Bu durumda takima yeni
katilan bu iki grencinin boy uzunluklarinin
toplami kagtir? Bu toplama gére bu iki
dgrencinin boy uzunluklarini tahmin ediniz.

Boy uzunluklari toplami=

1. 6grencinin boy uzunlugu=

2. &grencinin boy uzunlugu=
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No:

o pnketler Ne Diyop>

i 2|
| Cevap yok/Fikriyok . %12.5 |

ORI

Etkinlik-1C

Yanda, "Kim sampiyon olacak?" adi altinda yapilan bir anket
calismasimn sonuglarim gérmektesiniz.

Istatistik, gézlemlerden elde edilen verilerin incelenmesinde matematiksel
yontemlerle baz: sonuglar gikaran bir bilim daiidr.

Anket de, istatistik igin bilgi toplama yontemlerinden bir tanesidi,

Araglirmalarda bazen, arastirmaya konu ofan tiim objelerin dikkate ahnan
Gzelliklerine ait digme sonuglanmin olusturdugu kiimeys evren denir,

Araglirmalarda bazen, hatta ¢oju zaman, evren yerine ondan uygun sekilde
bazi elemanlar segilerek daha az sayida elemandan olusturulan kiimeye Grneklem
denir.

{Ornegin Ankara'daki tim 6grencileri kapsayan bir aragtirma igin, Ankara‘daki
tiim 6grenciler galigmanin evrenini alugturur. Fakat Ankara'daki tiim &drencilere
ulagmak glig olacag igin, ¢alisma Ankara'daki bir grup 6§renci tizerinde yapilir ve
sonuglar tiim égrencilere genellenir.)

Yukaridaki tanimlari g6z oniinde bulundurarak asagidaki sorulari
yanitlayimz.

1-) Yandaki ¢alisma kimin tarafindan ve ne zaman
gergeklestirilmistir?

2-) Bu galigmada secilen drneklem nedir?(Caligmaya katilanlar
kimlerdir?)

3-) Bu galismanin evreni nedir? (Calismanin asil hedef kitlesi
kimlerden olusmaktadir?) Tahmin ediniz.

4-) Arastirma sonuglar etkili bir gekilde sunulmug mudur?
Kisaca agiklaymmz,

NOT: Gazetede bir aragtirma sonucu ile kargilagtiginizda bu sorularin cevaplarini
arayin. Eger aragtirma sonuglarinin verildigi yazida bu sorulara ceveplar
bulamiyorsaniz, yapilan aragtirmanin sonuglarinin givenifirligi sorgulanmalidir.)
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A; Soyad: iimiissiasisisssaasness s romifi T MNOT e

Bgyal'llnl‘ BﬂSkG‘tbOl Kdl" "ﬂ;"‘"s Etkinlik-2A
Daire Grafigi ’

Bayanlar Birinci Basketbol Ligi play-off yar: finali 2. maginda Galatasaray ile Fenerbahge
kars: karsiya geldiler. Asagidaki daire grafigi, Fenerbahge'nin bu magin her bir periyodunda
aldigi sayilari géstermektedir.

Grafigi dikkatli bir sekilde inceleyerek asagidaki sorulart yanitlayiniz.

1-) Ik periyotta alinan say ile son periyotta

Fenerba i .
PR, Sl h:f;'; - alinan sayr arasindaki fark kagtir?
L 3, ey 2-) Bu magta Fenerbahge kag say
a1 Paiet toplamistir?
2. Pertyot
D3. Pertyot
14 Periyot

3) 1 sayiya karsilik gelen aginin élgiisii kag
derecedir?

Yukarida verilen verileri kullanarak tabloda bos birakilan yerleri doldurunuz. 1. periyot igin verilen
yapilan islemleri inceleyiniz. Islemlerinizi hesap makineleriniz ile yapiniz.

Alinan Alinan Sayinin Toplamdaki Bulundugu Daire
Sayi (toplam sayidaki) Yiizdesi Diliminin Agisi
1.Periyot
2.Periyot
3.Periyot
4. Periyot
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AT SoVad st e SR e /Smif: 7-...... ING i i

vim Sampiyon Olacaky [===

Daire Grafigi Olugturuyorum!

Asadida verilen tabloda, A&G adli bir aragtirma sirketinin "Kim sampiyon olacak?” adi altinda
yaptigi bir anketin sonuglari, goriilmektedir.

Tablodaki bilgileri kullanarak daire grafigi olusturunuz. Bunun igin asagida verilen 50 esit
pargaya balinmis daireyi kullaniniz. Tabloda yer alan her bir takim igin farkl renklerde
kalemler kullanarak yukaridaki daireyi boyayiniz. Tablodaki bilgileri hazirlamig oldugunuz bu
daire lizerinde ggsteriniz ve daire grafiginize bir isim veriniz.

£ Kint SAMPIYON OLACAK |8

yok)ﬁhéyok..%lzs

Grafigi tamamladiktan sonra asadidaki sorulari yanitlayiniz. Yanitlarinizda sadece islemleri
gostermeniz yeterlidir. Islemlerin sonuglarini bulmaniza gerek yoktur.

1- a) Bu anket 1580 kisiye uygulandigina 1-b) Daire grafiginde fikir belirtmeyenleri
gore, kag Kigi anketteki soru igin fikir gdsteren daire diliminin agisi kag derecedir?
belirtmemistir?

2) Gazetelerde yer alan arastirma sonuglarinin, tablolarin yani sira bu tiir grafiklerle
gasterilmesini istermiydiniz? Evet ()  Hayir () Nedenini kisaca agiklayiniz.
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Ad Soyad:
Sinif:
No:

Celen

Routkovskaya

Lelas

Giilizar

Betiil

gayan Basketbol Karg
Yekil Grafigi tlasmas,

Etkinlik-3A

Bayanlar Birinci Basketbol Ligi play-off

yari finali 2. maginda Galatasaray ile
Fenerbahge karsi karsiya geldiler.

Yandaki sekil grafigi Galatasaray

oyuncularinin bu magta aldiklar: sayilari
gbstermektedir.

Her gekil 4 puani ggstermektedir.

( 9 =4puan )

érafigi dikkatli bir sekilde inceleyerek asagidaki sorulari yanitlayimz. Islemlerinizi

cevap igin ayrilan bogluklara yapiniz.

1-) Routkovskaya kag say: almigtir?

2-) 9 sayi alan oyuncu kimdir?

3-) Lelas'in takimina kazandirdigi sayinin
toplamdaki yiizdesi kagtir?

4-) Oyuncularin aldiklar: sayilarin medyani
kactir?

5-) Oyuncularin aldiklar sayilarin aritmetik
ortalamast kaghr?

6-) Sizce, bu bilgiler sekil grafigi ile etkili bir
sekilde gdsterilmis midir? Siz hangi tiir
grafigi kullanmay: tercih ederdiniz? Kisaca
yaziniz.

7-) Sekil grafiginde verilen bilgileri, tablo ile
gdsteriniz.
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- o serkan Kralliga Kogsuyop

No: Etkinlik-38

Sekil 6rafigi Olusturuyorum!

Yanda, bir gazetenin spor sayfasindan
alinmis, baz futbolcularin attiklar: gol sayilarini
gdsteren verilerin yer aldigi bir tablo
gérmektesiniz.

Yandaki tabloyu dikkatlice inceleyiniz.

§ g Tabloda kag cesit veri seti yer almaktadir?
L . SR
Serkan [Samsun) 2 16113 “.blodu il 935'.*“. f.urdek'.veg
of (Besi 7513021 Setlerinden istediginiz birini seceniz. Orn
W futbolcularin penalt ile kazandiklar: gol
Noldovan (FBohse] 137222  govilam. . vb
mit Karan (G.Birigi) 12 6 3 3 0 I it . " . el . -
B.Hakan [G.Saray] 12 11 8 2 Sectiginiz veri setindeki verileri sekil grafigi
Bolic ;Fg?kiﬂp H g g g 4 ilz gﬁsfgr-iniz. Grafidinizi agagida yer alan bog
Dobrowski [Kocaeli] 11 7 0 1 3 @lan glzimz.

Not:Olugturacaginiz gekil grafijinde 4 puana kargilik bir
daire (top resmi) cizebilirsiniz.

\O!uej’furdug‘;‘unuz sekil grafigini inceleyiniz. Tablodaki bilgileri bu yol ile sunmanin ne gibi
faydalari olabilir? Gazetelerde boyle grafikler gérmek hosunuza gider miydi? Kisaca yaziniz.
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Ad Soyad:
Sinuf:
No: :

auyﬂﬂk"' Basketbol Kar;glmqs
Siitun Grafigi ¢

Etkinlik-4A
Bayanlar Birinci Basketbol Ligi play-off yar: finali 2. maginda Galatasaray ile Fenerbahce
kars karsiya geldiler.

Agagidaki siitun grafigi, Fenerbahge oyuncularinin bu magta aldiklar: sayilar: gostermektedir
Grafigi dikkatli bir sekilde inceleyerek Asagidaki sorulari yamtlayiniz.

Fenerbahge Oyunculannin- Aldiklan Sayilar
25 5 :

1-) Serap kag say! almigtir?
= 2-) 6 say: toplayan oyuncu kimdir?
=15
g 3-) Hangi oyuncular ayni sayiyi
0 almiglardir?
5
-
0+ b 4-) En fazla sayi alan oyuncu ile en
w m o« ™ o
: 1% ":é_ '% % % % az sayi alan oyuncu arasindaki fark
£ .8 g & 2 8 5 5 Z kagtir?
5% %% 5 * % .3
%
2
Oyuncular
5-) Oyuncularin aldiklar:

6-) Oyuncularin aldiklar
sayilarin modu kagtir?

sayilarin toplam kagtir?

7-) Fenerbahge'nin bu macta
oynayan kag oyuncusu vardir?

7-) Oyuncularin aldiklar: sayilarin ortalamasi
kactir?

7-) Oyuncularin yiizde kagi ortalamanin
altinda sayi almistir?

8-) Sizce bu grafik verilen bilgileri yansitmada etkili mi? Siz olsaydiniz, bu bilgiler igin ne tiir
bir grafik hazirlardiniz?
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y. Lig TaKimiari mag Sonuglgp,

Ad Soyad:
Sinif: -
e Situn Gr-afi§i Olus‘l'l.lr'uyorum! Etkinlik-44

Asagida, bir gazeteden alinhus, 1. lig takimlarinin, 23. hafta sonu, ma¢ sonuglarinin
verildigi bir tablo gérmektesiniz. Tabloda 18 takimin aralarinda yapmis olduklari 207 magta
attiklar gol sayilari verilmektedir.

Arka sayfada yer alan getele tablosu, oynanan 207 magta atilan gol sayilarinin dagilimim
gdstermektedir (Istatistikte verileri diizenlerken (6zellikle fazla sayidaki veriler) getele tutn
gok kolaylik saglar). Her cubuk bir adete karsilik gelmektedir, buna gére arka sayfada yer alar

getele tablosundaki toplam siitununu doldurunuz.
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Toplam

M HH HH B HE S HE HH H H G B SHE

090l i st it wt HHE HHHE iy 4ot p 11l
A HHE A i wHE S THE g W HE A B e
1990 IHHE MHE W e e EHE MO e o b WH PHE o )
2 gol HiH+ H+ #H HE HIE HHE T HE A L )
3gol | M- it HE HEE R i HHE
4 gol -+t HE Ll
5 gol Htt+ ]
6 gol I

3 Bua g

8

Hazir olarak verilen getele tablosunu kullanarak, 23. hafta sonuna kadar yapilan, 1. lig
takimlarinin tiim maglarinda atilan gol sayilarinin dagilimini gésteren bir siitun grafigi cizi
(Verilen eksenleri kullaniniz). Grafige ve eksenlere isim veriniz.
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— Bayanlar Basketbol Kargilagmas,

S Cizgi 6rafigi Etkiniik-5A
i = - Bayanlar Birinci Basketbol Ligi
Fenerbahce-Galatasaray Basketbol 2'::;:;2::; ’i' "g:l;md;m
s kargiya geldi.
L Yandaki ¢izgi grafigi bu iki takimn,
80 | her bir periyot sonunda, toplamda
= kag sayida olduklarinin
= = | géstermektedir. (Not: 1. Periyot sonu
40 z ile 2. periyot sonu arasinda gegen
%" Galatasaray siire 2. periyottur. Buna gére her bir
30 4 periyotta aldiklar: puanlar bu
- grafikten sizler gikarin.)
10 - Verilen grafigi dikkatli bir sekilde
inceleyerek asagidaki sorular
b yanitlayiniz.
(=] ~— ™~ © -
Periyot

1-) Bﬁ basketbol maci kag kag bitmistir?
Aralarindaki say1 fark: kagtir?

2-) Her bir takimin sadece 3. periyot icinde
aldiklarm sayilar yazimiz.

3-) 4. periyodun ilk yarisinda, fakimlarin
grafige bakarak sdyleyiniz.

yaklasik olarak, toplamda kag sayida olduklarini,

4-a) Takimlar 34 sayiya hangi
periyotlar arasinda ulasmislardir?
(Grafige bakarak cevaplayiniz.)

4-b) 1 periyot 10dk siirmektedir. Buna gére takimiar
34 sayiya, magin baslamasindan yaklasik kag dakika
sonra ulagmis olabilirler? ( Grafige bakarak, yaklagik
bir deder sdyleyiniz.)
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Ad soyad: BA' DE TOPLU SONUCLAR Etiinlik-58

S ¢izei GRAFIGL OLUSTURUYORUMI

No:

NBA maglarini takip eder misiniz? Sizlere 29 tane NBA toplu sonug tablolar:
serilmektedir. Tabloda ismi bulunan takimlar iginden kendinize bir takim seginiz. Segmis
sldugunuz bu takimin alnug oldugu puanlari, verilen tablolar: inceleyerek bulunuz.

o Tablolarin verilis sirasina gére takiminizin aldigi puanlari tablo yaparak gosteriniz.

o Olusturmus oldugunuz tablodaki bilgileri kullanarak, takimimzin bagari grafigini gizmeye
"e dersiniz?
Asagida verilen eksenleri kullaniniz. Grafiginizi ve eksenleri isimlendirmeyi unutmayiniz.
Erg}fik iizerinde tiim verileri agik olarak gdsteriniz.

@ Vikarida olusturdudinuz cizai arafidine aére ne tiir vorumlar vababilirsiniz?
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APPENDIX-B
MEASURING INSTRUMENTS

[ KOGRE T MATEMATIKISTATISTIK SINAVI-T T
Ad-Soyad: ................cccooiiinei Cinsiyet: ( )E ( )X Dogum Tarihi: ..../....J ..
Okul: ODTU Gel. Vakfi Sinifi Sube: 7 / ..... Okul No-........
Ozel llkdgretim Okulu

Onceki Donem Matematik Karne Notu: ...........

Ydnerge:
o Hazirlanan sorular, dneeki yillarda 8grendiginiz istatistik konulari ( Grafik okuma ve olusturma) ile ilgifi bilgiterinizi
dlgmek icin hazirlanmigtir.
e Bu sinavda 8 soru vardir. Sorulanin igerigini, tablo okuma, verilen gesitli tirdeki grafikleri okuma, yorumlar yapma
ve grafik gizme olugturmaktadir.
Sorulan dikkatfice okuyunuz, diiglinerek ne yapacadiniza karar veriniz.
Sorularin yanttini {cevabint) nasil buldugunuzu (islemleri) bos birakilan yerde agikea gdsteriniz/agiklayiniz.
Yanitlaninizi cevap igin aynlan uygun bogluklara yazmiz.
Test stiresi 40 dakikadir.
Bagarilar diler, ayrica tegekkir eder(z.

SORU

1-) Agagidaki tablo tenis ve basketbol kursundaki 6grencilerin yaglanina gére dagilimini vermektedir. Teblodaki bilgilesi
inceleyerek sorulari cevaplayiniz.

Yag 12 | Yag 13 | Yas 14 | TOPLAM

Tenis 8 10 - 7 25

Basketbol 12 3 10 10 35

TOPLAM 20 13 10 17 60
a) Kag kigi basketbol oynuyor? Yanit (a):
b} 11 yaginda clan kag 6Grenci var? Yanit (b):
¢} 14 yaginda olup tenis oynayan kag 6grenci vardir? Yanit {c):
d) 11 yagindaki dgrencilerin ylizde kagi tenis oynuyor? Yanit (d):

€) Basketbol oynayan 12 yagindaki égrenciler, tiim édrencilerin yiizde kacidir? Yanit {e): |
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2-) Aga@iida verilen daire (pasta) grafigii, 60 gocugun calabildikleri mizzik aletlerine gore dagiimini gostermektedir. Buna

gbre agagidaki sorulan cevaplandiriniz.

Mizik Aletlerinin Dagiinm
Flat 84°

Piyano
80 ]
Keman

Gitar
120°

a) Bir agrenciyi gosteren ag1 kag derecedir?

b} Asagjidaki tabloyu doldurunuz.

Miizik aleti
Piyano
Gitar
Keman
Fliit

Ogrenci sayisi

Yanit (a):

3) Agagidaki grafik, bir siniftaki dgrencilerin matematik sinavindan aldiklan notfarin dagihimini géstermekiedir. Bu bilgilere

gbre agagidaki sorular cevaplandinniz.

Matematik Sinavi Not Dagilim

20
15 4

Sikhk

Alnan Notlar

a) Kag kigi bu sinava girmigtir?

b) Alinan tiim notiarin toplami kagtir?

olduguna gére, bu sinifta bagarisiz

olanlarin yiizdesi kagti?

¢} 5 ve 5'in Uzerinde not alaniar bagarili

Yanit (a):

Yanit (b):

Yanit {c):

; 4) Agagidaki grafik, yolouluk sirasinda 2 defa mola veren bir aracin aldii yalun siireye gre degigimini gastermektedir.

-
r Yolcutuk Grafi§i

Aunan yot (o)
- B HEEEE

e 1 2 3 4 5 & T 8 9
Yolouluk Sirest

a)Yolculuktan 5 saat sonra kag km yol gitmigtir? ~ Yanit (a):

b) Hareket noktasindan 500 km uzakhiga
ulagmak igin kag saat gegmigtir?

c) 1. molanin baglangic ile 2. molanin bitimi
arasinda gegen siire kag saattir?

d) 380 km lik yol yaklagik olarak kag saatte gidilmigtir? (Tahmini olarak styleyiniz.)

e) 1 saat 20 dk sonra yaklagik olarak kag km yol gidimigtir? (Tahmini olarak soyleyiniz.)
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Yanit (b):

Yanit (c):

Yanit (d):

Yanit (e):




5) 1980 yilina elt lik bes ayin, aylik araba satiglar agadida gdsterlimigtir.
(Her bir areba 50 000 arabay gostermektedir.)

Yandaki gekil grafiginde verilen bilgileri tablo ile gasteriniz.

Ocak |

Subat
Mart
Nisan

| Mays K

6) Asafideki grafik, 4,8, 13 ve 19 yaglarindald dért kardesin boy uzunluklarini géstermektedir. Buna gore asagidaki
sorularl cevaplandininiz.

a) 4 yagindaki gocugun boyu kag cm dir? Yanit (a):

Kardesierin Boy Uzunlugu

b) 4 yagindaki bu gocuk 19 yagindaki Yanit (b):
kardeginden kag cm daha kisadir?

€) 5. kardes 10 yaginda ise, 10 yagindaki bu gocugun boy uzunlugunu

Boy uzuniugiu {em)

sOylsyebilir misiniz? Evet / Hayir (Segeneginizi yuvarlak igine aliniz.)

(Evet: Cevabiniz evet ise, grafik tizerinde, 10 yasindaki bu gocugun
4 8 13 19 boyunu gésteren bir sttun giziniz.)

(Hayir: Cevabiniz hayir ise kisaca nedenini agiklayiniz.)

7-) Ulkemizde kitap okuyantann durumunu gostermek amagli yapilan aragtirma sonuglari, bir dergide gesitli grafikler ile
yayinlanmigtir. Bu grafikler, yillara bagh olarak kitap okuyan insanlann sayisinda bir diigls eldugunu géstermektedir.
Kitap okuyanlarin sayilar cinsiyete ve bélgelere gére de degismektedir, Buniara ek olarak kitap fiyatiarinin da kitap
okuyucularinin sayisin etkiledigi goriimektedir.

Bu dergide yer alan grafiklerden birine benzer bir grafik ¢izin ve isimiendirin.
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8)

3l Satkan ol B Yandaki tablo, 1940—1990.y111an arasindaki otomobil
e sl satiglan ile ilgili bilg: vermektedir.
1950 6000 ; e - =
Bu tabloda verilen verilerin ¢izgi grafigini, agagida
1560 9000 hasar oliirak vesilen eksenlex tizerinds pizing.
1870 16 000 5 5 :
(Grafige ve eksenlere isim vermeyi unutmayiniz.)
1980 25 000
1980 39000
40,000
35,000
30,000
25,000
20,000
15,000
10,000
5,000
0,000 )
1940 1950 1980 1970 1980 1990

101



Siire: 40 dakika

Ad-Soyad: ... Cinsivet: ( )E (K Dogum Tarihi: ....[...J ...
Okul: ODTU Gel. Vakfi Siniff Sube: 7 /... OkulNo:........
Ozel Tksgretim Okulu

Onceki Donem Matematik Karne Notu: ...

Ydnerge:
o Agadidaki sorular, Istafistik konular ( Grafik okuma, olugturma ve verilerin genel egilim hesaplamatari} ile ilgili
bilgilerinizi dlgmek igin hazirlanmigtir.
o Businavda 9 soru vardir. Sorularn igerigini, teblo okuma, verilen cesitli tiirdeki grafikleri okuma, yorumiar
yapma ve grafik ¢izme olugturmaktadir.
Sorulan dikkatlice okuyunuz, diglinerek ne yapacaginiza karar veriniz.
Sorularin yanitini (cevabing) nastt buldugunuzu (iglemleri) bos birakilan yerde agikea gdsteriniz/agiklayiniz.
Yanitlannizi cevap igin ayrilan uygun bogluklara yaziniz.
Test sliresi 40 dakikadir.
Bagarilar diler, ayrica tegekkir ederiz.

® & & o @

1-) Agagidaki tabloda Tiirkiye'nin 1989-1995 yillarindaki hayvanciliga ait dig ticaret tutarlar verilmistir.

1989 | 1990 1991 1992 1983 1994 1995

Digalim 44 237 388 662 1018 591 14716

(Milyar)
Digsatim | 324 319 513 525 1886 | 4206 | 3321
(Milyar)

a) Digsatimda en yiiksek degere hangi yilda ulagimigtr? Yanit {a):

b) Hangiyillarda dig ticaret agi§i olmugtur? Yamit (b):

{ Dig alim tutan, dig satim tutarindan fazla oldugu zaman dis ticaret agigi olugur.)

i c¢) Digalimda 1989-1990 yillan arasinda yaklagik olarak yiizde kaghk bir artig  Yamit (c):
yaganmigtir?
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2-) Dért bolgenin, bir tarim Grlintindn 1960 ve 1990 yillan Gretimindeki paylari asagidaki grafiklerle gsterilmigtir. Buna
gore agagidaki sorulari cevaplayiniz.

a) 1960-1980 yillan arasinda hangi bélgenin
{iretiminde artig olmugtur? Yiizde keglik bir artig
olmustur?

NissOYILI

Yamt (a):

b) 1990 yilina ait grafikte I1. Bolgenin Uretimini gosteren daire diliminin agis kag derecedir?  Yanit (b):

©) 1890 yilindaki Uretime gore 640 tonluk trefimin kag tonu IV. Bélge tarafindan saglanmistir? Yanit (c):

3-) Asaidaki grafik 14 yagindaki bir grup kiz 5rencinin boylarinin dagilimini gostermektedir. Grafigi inceleyiniz ve
agadidaki sorular cevaplandinniz.

a)Bu grupta kag tane ogrenci vardir? Yanit (a):
Kizlanin Boylarnt Dagilimi

b) Boyu 156 cm olan égrenciler Yanit (b):
tlim 6grencilerin kagta kagidir?

Sikhik
CaNWATO~IDO

¢) Boyu 156 cm ve tizerinde olanlar

okul takima segilecegine gére bu Yanit (c):
gruptaki kizlarin yiizde kagi takima

alinacaktir?

H)Agadidaki grafik belirli bir yilda, bir ilkeye gelen ve bu tikeden disari giden turist sayisini gostermektedir. Buna gére
1gagidaki sorulan cevaplayiniz.
a) Mayis ayinda bu iilkeye gelen ve

Gelen Turist Sayis) ’ Gidse: ':'!ulrist 1 giden turist sayilar: nedir? |
Mays | B iﬁﬁ‘i ] ‘Fﬂ & o
e ‘iﬁ iﬁ i ﬁ i w b)Giden turist sayisinda hangi ay(lar)da
Termiz| @ ROGGEGS WRRE dists yasammstu? |
Agustos | i ik W 1L N A 1k W) G g@i‘
2 iiﬁ'ﬁﬂ 1 1% @ ﬁ ¢) Turizm ag¢ismdan en iyl gegen ay

hangisidir? Neden bu ay: segtiinizi
B - 30 bn ki kisaca yazimiz.
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5-) Agagidaki grafik kiziarin yaglara bagli olarak ortalama boy gelisimlerini gostermektedir. Grafigi inceleyerek sorufar
cevaplandinniz.

Kizlann Yaglara Bagh Ortalama Boy Geligimi

170 - T
160 ..z-—"E‘
150
'g 140
l:§ 130 }
120
110
100
8 7 8 9 100 2 A3 AL 5L 8 e
Yag
|
a) 12 yagindaki bir kizin boyu grafige gére kag cm dir? Yanit (a):
b} 114 cm boyundaki bir kiz grafige gare kag yagindadir? Yamt (b):
e
¢) 13 yagini 4 ay gegmig birinin boyunun kag olmasini beklersinz? Yanit (c):
{ Grafige gére bir tahminde bulununuz. )
d) 140 cm boyundaki bir kizin kag yaginda olabilecegiini grafifie bakarak shmin ediniz. ~ Yamt (d):

€) 20 yagindaki bir kizin boyunu grafijie gére tahmin edebilir misiniz? Evet/ Hayir
Evet, diyorsaniz tahminiz nedir?

Hayir, diyorsaniz nedenini agiklayiniz,

6-) 10 tane sayinin aritmetik ortalamast 18 ‘dir. Bu sayilardan 5 ve 7 ofan ikisi gikanilirsa, geriye kalanlanin aritmetik
ortalamasi kag olur?
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7-) Iki firmanin 5 tane elemanina verdigi maaslar asagidaki tabloda verilmekiedir. Buna gdre agagidaki sorulan

cevaplayiniz.
Firma-A Firma-B
10 milyon 4 milyon
10 milyon 8 milyon
12 milyon 40 milyon
14 milyon 2 milyon
14 milyon 6 milyon

b) Her bir firmanin verdikleri maaslarin medyani nedir?

a) Her bir firmanin elemanlarina verdii ortalama maag) bulunuz.

Firma-A:[ | FiomaB:| |

Firma-A: :’
Firma-B: :l

¢) Her bir firmanin verdikleri maagin modu kagtir? Firma-A: ;

Firma-B: [j;—jl

d) a, b ve ¢ giklanin buldugunuz sonuglan kargilagrin. Bu igyerindeki ticretleri hangi deger en iyi temsil ediyor?

&) Ise girmek igin hangi firmay tercih ederdiniz? Neden?

8-) Ulkemizde kitap okuyanlarin durumunu gostermek amaglt yapilan aragtirma sonuglan, bir dergide gesitli grafikler ile
yaymlanmigtir. Bu grafikler, yillara bagh olarak kitap okuyan insanlarin sayisinda bir diiglig oldugunu gostermektedir.
Kitap okuyanlarin sayilari cinsiyete ve boigelere gore de degismektedir. Bunlara ek olarak kitap fiyatlarinin da kitap

okuyucularimin sayisini etkiledigi gortiimektedir.
Bu dergide yer alan grafiklerden birine benzer bir grafik cizin ve isimlendirin.
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Motor Giicii (cc) | Benzin Tiiketimi ( litre/iim ) Yandaki tabloda 5 tene arabanin kilometre
1200 149 bagina dugen benzm kaetimi (litre olarak) ve
1400 77 motor gligleri verilmigtir.

! Tablo halinde verilen bu bilgilerin cizgi
1500 11 grafigini agadidaki eksenler Gzerinde giziniz.
1600 88 Grafige ve eksenlere isim veriniz.
1800 8.1
15
14
13
12
11
10
9
8
7
6 1 |
1200 1400 1600 1800 2000 2200
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istatistige Yonelik Tutum Olcegi

Bu anket, istatistige bakis aciniz hakkinda bilgi edinilmesi amaciyla hazirlanmistir. Tamamen
Katiliyorum (SA), Katiliyorum (A), Kararsizim (U), Katilmiyorum (D), Tamamen Katilmiyorum
(SD) olmak iizere bes segenek verilmistir. Liitfen, ctimleleri dikkatli okuduktan sonra her ciimle

icin size uveun olan seceneklerden valnizca birini isaretleviniz.

1. Gunlik gazete ve dergilerde ( segim sonuglan, skonomi haberleri vb alanlarda) gikan
pasta ve siitun grafiklerinin gogunda anlatiimak istenenleri anlyorum.

2. Saysal verilerin ¢izelgesini hazirlamakta hi¢ bagani deilim.

3_. Gunlik gazete ve dergilerde ( spor haberleri, hava durumu vb alanlarda yer alan)
cizelgelerde (tablolarda) anlatiimak istenenleri anlamakta pek sorunum yok.

4. Segme gansim olsayd: pasta, sittun ve ¢izgi grafiklerini grenmek istemezdim,
3. Saysal verilerin gizelgesini (tablosunu) hazrfamakda oldukea bagariityim.

6. Gunlik gazete ve dergilerde ( segim sonuglar, ekonomi haberleri vb alanlarda) gikan
pasta ve sUtun grafiklerinde anlatiimak istenenleri anlayamiyorum.

7. Verilen verilerle ilgili stitun veya ¢izgi grafigi ( 6. sicaklik, boy ve agirlik grafikleri)
¢izmekte bagariliyim.

8_. Glinlk gazete ve dergilerde ( spor haberleri, hava durumu vb alaniarda yer alan)
gizelgelerde (tablolarda) anlatilmak istenenteri anlamakta zorlaniyorum,

8. Pasta, situn ve ¢izgi grafikleri ile daha fazla galigma yapmak isterdim,

10. Verilen veriler ile ilgili stitun veya gizgi grafigi (6m. sicakiik,boy ve agirlik grafikleri)
gizmem gerektiinde gogu zaman yapamayacaginmi diiglindyorum.

11. Yaphdim bir araghrmada gegen sayisal verileri sittun, ¢izgi vb grafikler ile gdstermek
hoguma giderdi.

12. Milimetrik kaiit ve celvel ile elde siifun veya ¢izgi grafigi izerken sikilyorum.
13. Sayisal veriler ife ilgili ¢izelge (tablo) hazirlamaltan zevk aliyorum.

14. Medyada gikan gesitli arastirma sonuglaninin anlatididi siitun,gizgi vb grafikler hig
iigimi gekmiyor,

15. Ders kitaplanimda yer alan pasta, siitun ve izgi grafikleri gok zevkli ve bu konuya
ofan ilgimi artinyor.

_16. Yaphgim bir arastirmada gegen sayisal verileri siifun, ¢izgi vb grafikler ile géstermek
istemezdim.

17. Medyada gikan geistii aragirma sonuglarinin enlabldigi situn, ¢izgi vb grafikler ¢ok
ilgimi gekiyor.

18. Ders kitaplanmda yer alan pasta, situn ve gizgi grafiklerine cahsirken sikiliyorum.

_19. S}Hun veya ¢izgi grafiklerini, bilgisayar veya grafik tabanh hesap makineleri ile gizmek
isterdim.

20. Sayisal veriler ile igili gizeige { tablo) haziramak gok gereksiz ve sikic.
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APPENDIX-C
INSTRUCTIONS ABOUT USING THE CALCULATOR

The functions given below are used to make statistical calculations.

2nd STAT DATA STAT VAR EXIT STAT

To enter the data set (45, 55, 55, and 55) follow the steps explained below.

1) Press [2nd] and [STAT]

2) [1-VAR 2-VAR] will be seen in the screen. Press [Enter] [DATA] 45 [Enter] [[]]
3) FRQ=1 will be seen in the screen. Press [Enter]

4) X2=..... is seen in the screen. Press 55 [Enter] [ [1]

5) FRQ= 3 will be written then press [Enter]

To make statistical calculations for the data set (45, 55, 55, and 55) follow the step
below

1) Press [STAT]. Press [==] to see the statistical calculations of the data set.
2) To clear the data set press [2nd] [STAT] [¢(a] [Enter]

3) To exit from the statistics function press [2nd] [EXIT STAT] [Enter]
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Figure C.1 30XII/RC/A Texas Instrument Calculator
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