
 
THE EFFECTS OF REAL DATA BASED AND CALCULATOR SUPPORTED 

STATISTICS ACTIVITIES ON 7TH GRADE STUDENTS’ STATISTICS 
PERFORMANCE AND ATTITUDE TOWARD STATISTICS 

 
 
 
 
 
 

A THESIS SUBMITTED TO 
THE GRADUATE SCHOOL OF NATURAL AND APPLIED SCIENCES 

OF 
MIDDLE EAST TECHNICAL UNIVERSITY 

 
 
 
 
 
 

BY 
 

SEVGÜL YILMAZ 
 
 
 
 
 
 

IN PARTIAL FULFILLMENT OF THE REQUIREMENTS  
FOR  

THE DEGREE OF MASTER OF SCIENCE  
IN 

SECONDARY SCIENCE AND MATEMATICS EDUCATION 
 
 
 
 
 
 

DECEMBER 2006 
 
 
 
 
 
 
 



  

 
Approval of the Graduate School of Natural and Applied Sciences  
 
 
 
                                                                             

                                                                               Prof. Dr. Canan ÖZGEN 
                                                                                              Director 

 
 

 
I certify that this thesis satisfies all the requirements as a thesis for the degree of 
Master of Science  
 
 
 
 

                                                                               Prof. Dr. Ömer GEBAN 
    Head of Department 

 
 
 
This is to certify that we have read this thesis and that in our opinion it is fully 
adequate, in scope and quality, as a thesis for the degree of Master of Science   
 
 
 
 

               Assist. Prof. Dr. Erdinç Çakıroğlu 
                                                                                  Supervisor 

 
 
 
 
Assoc. Prof. Dr. Safure Bulut          (METU, SSME) 
 
Assist. Prof. Dr. Erdinç Çakıroğlu  (METU, ELE)                     
 
Assist. Prof. Dr. Semra Sungur        (METU, ELE) 
 
Dr. Yusuf KOÇ  (METU, ELE) 
 
Dr. Yeşim ÇAPA AYDIN               (METU, EDS) 

 

 



 iii 
 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

I hereby declare that all information in this document has been obtained and 
presented in accordance with academic rules and ethical conduct. I also declare 
that, as required by these rules and conduct, I have fully cited and referenced 
all material and results that are not original to this work. 
 
 
 
      Name, Last name: Sevgül YILMAZ 
  

 
Signature              : 

 
 
 

 
 



 iv 
 

 
ABSRACT 

 

 

 

THE EFFECTS OF REAL DATA BASED AND CALCULATOR SUPPORTED 

STATISTICS ACTIVITIES ON 7TH GRADE STUDENTS’ STATISTICS 

PERFORMANCE AND ATTITUDE TOWARD STATISTICS 

 
 
 

YILMAZ, Sevgül 

M.S., Department of Secondary Science and Mathematics Education 

Supervisor: Assist. Prof. Dr. Erdinç ÇAKIROĞLU 

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 
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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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ÖZ 

 

 

 

GERÇEK VERİYE DAYALI VE HESAP MAKİNESİ İLE DESTEKLENEN 

İSTATİSTİK ETKİNLİKLERİNİN, YEDİNCİ SINIF ÖĞRENCİLERİNİN 

İSTATİSTİK PERFORMANSINA VE İSTATİSTİĞE YÖNELİK TUTUMUNA 

ETKİLERİ 

 

 

YILMAZ, Sevgül 

Yüksek Lisans, Orta Öğretim Fen ve Matematik Alanları Eğitimi Bölümü 

Tez Yöneticisi: Yard. Doç. Dr. Erdinç ÇAKIROĞLU 

Aralık 2006, 109 sayfa 

 

 

Bu çalışmanın amacı, gerçek veriye dayalı ve hesap makinesi ile desteklenen 

istatistik etkinliklerinin, yedinci sınıf öğrencilerinin istatistik performansı ve 

istatistiğe yönelik tutumları üzerindeki etkisini, öğrencilerin öğretimden önceki 

istatistik performansları ve önceki matematik notları kontrol edilerek incelemektir. 

Araştırma problemini incelemek için yarı deneysel bir yöntem kullanılmıştır. 

Çalışma 84 yedinci sınıf öğrencisi ile uygulanmıştır. Çalışmada üç grup vardı. 

Gruplardan ikisi deneysel, diğeri kontrol grubu olarak ayrılmıştır. Birinci grup 

geleneksel yöntem (GY) ile öğretim aldı, ikinci grup gerçek veriye dayalı ve hesap 

makinesi destekli istatistik etkinlikleri (GBDHMDİE) ile öğretim almıştır ve üçüncü 

grup gerçek veriye dayalı istatistik etkinlikleri (GBDİE) ile öğretim almıştır. Denek 

sayıları sırayla 28, 27 and 29’dur. 

 

Bu araştırmada veri üç farklı ölçme aracı kullanılarak derlenmiştir: 1. İstatistik 

Performans Testi 1 (İPT1); 2. İstatistik Performans Testi 2 (İPT2); 3. İstatistik Tutum 
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Ölçeği (İTÖ). İPT1 öntest olarak kullanılmıştır. İPT2 ise sontest olarak 

uygulanmıştır. İPT1 ve İPT2 testleri öğrencilerin çalışmadan önceki ve sonraki 

istatistik performanslarını belirlemek amaçlı kullanılmıştır. İTÖ öğrencilerin 

istatistiğe karşı tutumlarını belirlemek amaçlı uygulanmıştır.   

 

Bu araştırmanın verilerini analiz etmek için varyans ve kovaryans analizi 

kullanılmıştır. Sonuçlar, gruplar arasında istatistik performansı açısından anlamlı bir 

farkın olmadığını göstermektedir. Yine, gruplar arasında istatistik tutumu açısından 

da anlamlı bir fark yoktur. İstatistik Tutum Ölçeğinin maddelerinin ortalama puanları 

hesaplanmıştır ve sonuçlar, öğrencilerin İstatistik Tutum Altölçeği 1 (İstatistik 

Öğrenmede Güven) ifadelerine karşı pozitif tutumları olduğunu ve İstatistik Tutum 

Altölçeği 2 (İstatistikten Zevk Alma) ifadelerine karşı tarafsız oldukları ortaya 

çıkarmıştır. Aynı zamanda öğrenciler öğretim yöntemleri ile ilgili görüşleri yazdılar 

ve izlenimleri frekans tablosu yapılarak analiz edildi. Çoğu GY öğrencisi örneklerin 

daha ilgi çekici olabileceğini öyleki çalışma kağıtlarının gerçek veriye dayalı 

örnekler içerebileceğini belirtmişlerdir. Bununla birlikte bazı öğrenciler geleneksel 

yöntemin iyi bir yöntem olduğu ve konunun iyi anlaşıldığını ifade etmişlerdir. 

GBDİE öğrencilerinin çoğu öğretim yöntemlerinin eğlenceli olduğunu 

belirtmişlerdir. GBDHMDİE öğrencilerinin çoğunluğu ise hesap makinelerinin 

dersleri eğlenceli hale getirdiğini ve çalışmayı kolaylaştırdığını ifade etmişlerdir. 

 

 

Anahtar Kelimeler: İstatistik Eğitimi, Hesap Makinesine Dayalı Öğretim, Gerçek 

Veriye Dayalı Öğretim, Matematik Öğretimi 
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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. 

Çakıroğlu (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.  
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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. Çalıkoğlu (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. 
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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? 
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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 



 5 

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 

in statistics education. 
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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 (Çakıroğlu, 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. 
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CHAPTER II 

 

 

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 
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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 ICOTS4 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 
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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 
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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 

 

• pose questions and collect, organize, and represent data to answer those 

questions; 

• interpret data using methods of exploratory data analysis; 

• 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, Çakıroğlu (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 (Yılmaz, 1996). Yılmaz (1996) proposed that the objectives of the statistics 

instruction should be based on the following competencies: (1) ability to link 



 11 

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 Çalıkoğlu (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: 

• Many of the data sets have a complex structure and are rich with statistical 

interesting features. 

• Data sets have unmistaken real-world import. 

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

 

Disadvantages of using real world data sets are: 

• 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
th

, 7
th

 and 

8
th

 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. Çalıkoğlu (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) 

 

Çalıkoğlu (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. Çalıkoğlu (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: 

 

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 
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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 

EG1  SPT1 RDBSA SPT2, SAS 

EG2  SPT1 RDBCSSA SPT2, SAS 

CG  SPT1 TM 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 TM 

 

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  

 

  TM RDBSA RDBCSSA 

   Frequency Frequency Frequency 

Yes 19 27 20 

No 1 1 1 

Computer 

Possessing 

Missing 8 1 6 

Yes  20 25 21 

No 0 3 0 

Calculator 

Possessing 

Missing 8 1 6 

 

 

Table 3.4 Computer and calculator usage of the students  

 

 TM 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 

a, b, c To read the table 6 Point 

(2 points each) 

1 

d, e To make percentage calculations with the 

data on the table 

6 Point 

(3 points each) 

 

12 

2 a, b  To make percentage and angle 

calculations with the data on the circle 

graph 

 

15 Point 15 

a, b To read the bar graph 8 Point 

(4 points each) 

3 

c To make percenatge calculations with the 

data on the bar graph 

 

4 Point 

 

12 

a, b, c To read the line graph 7 Points 

(a, b each 2 

points) 

(c 3 points) 

4 

d, e To make predictions from the data on the 

linegraph  

6 Point 

(3 points each) 

13 

To convert the data into numerical values 5 Points 5  

To make a table correctly to represent the 

data in the picture graph 

 

7 points 

12 

a, b To read the bar graph 5 Points 

(a , 2 point) 

(b , 3 Points) 

6 

c To make predictions on the data on the 

bar graph 

 

5 Points 

10 

7  To draw appropriate graphs related with 

the article given in the question 

 

12 points 12 

To place the data correctly on the graph 6 Points 

To draw the line graph correctly 4 Points 

To name the line graph correctly 2 Points 

8  

To name the axes of the line graph 

correctly 

 

2 Points 

14 

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 1st, 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 

the data on the table 

 

3 Point 

 

7 

2 A To read the bar graph 3 Point 

 

b, c To make percentage and angle 

calculations with the data on the 

circle graph 

 

6Point 

(each 3 point) 9 

a, b To read the bar graph 6 Point 

(each 3 point) 
3 C To make percenatge calculations with 

the data on the bar graph 

 

3 Point 

 

9 

4 
 To read the picture graph 

 

10 Points 
10 

a, b To read the line graph 4 Points 

(each 2 points) 
5 c, d, e To make predictions from the data on 

the linegraph  

 

9 Point 

(each 3 points) 

13 

6 
 To calculate the mean of the data set 

 

8 Point 
8 

A To calculate the mean of the data set 4 Points 

B To calculate the median of the data 

set 

4 Points 

C To calculate the mod of the data set 4 Points 
7 

d, e To make interpretation  about the 

average values of the data set 

6 Points 

(d, 4 points) 

(e, 2 points) 

 

18 

8 

 To draw appropriate graphs related 

with the article given in the question 

 

12 points 

12 

To place the data correctly on the 

graph 

6 Points 

To draw the line graph correctly 4 Points 

To name the line graph correctly 2 Points 9 

 

To name the axes of the line graph 

correctly 

 

2 Points 

14 

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 

Type of Statistics Performance 
Item 

Number 

Item 

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 

correctly 

- 6, 7 

 

 

 

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, 5=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.(*) 

 

 

 

* : 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.(*) 

 

 

* : 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 5A 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 5A 

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. 

c) 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 5A 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 5A 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
th

 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 

(Covariates) 
1st 

X1: PMG 

X2: SPT1 

B 

(Group Membership) 
2nd 

X3: Groups 

C 

(Covariates*Group Interaction) 
3rd 

X4: X1*X3 

X5: X2*X3 

D 

(Dependent Variables) 
4rt 

Y1: SPT2 

 

 

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 α=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 0 

(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 SPT2 scores for the groups 

 

TM RDBSA RDBCSSA                       

SPT1 SPT2 SPT1 SPT2 SPT1 SPT2 

 N 25 21 28 19 26 20 

Mean 46.24 44.00 54.43 52.42 54.62 45.65 

SD 22.68 22.12 16.67 17.36 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 0 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  

 

                      TM 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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Figure 4.3 Histogram with normal curves of the TM students’ Statistics Performance 

Test 2 scores 
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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 

 

                      TM 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, 5=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  SAS1 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: I can not understand mostly what the graphs of 

the daily newspapers and magazines tell (Item 6) 
3.95 3.38 4.10 

P: I had no difficulty about understanding what 

the tables of the daily newspapers and magazines 

tell (Item 3) 

4.09 3.24 4.05 

O: I had difficulty about understanding what the 

tables of the daily newspapers and magazines tell 

(Item 8) 

3.95 3.90 4.00 

P: I 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) 
3.55 3.10 3.57 

P: I am successful about drawing the bar graph or 

the line graph of the statistical data (Item 7) 
3.32 3.38 3.76 

O: I think mostly, I can not draw the bar graph or 

the line graph of the statistical data when I have 

to do (Item 10) 

3.18 3.59 3.67 

P: I would like to work more about the circle 

graph, bar graph and line graphs (Item 9) 
2.45 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 

(Item 4) 

3.00 3.24 3.14 

 

 

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: I enjoy to represent the data of the research 

with graphs (Item 11) 
2.91 3.28 3.38 

O: I would not like to represent the data of the 

research with graphs (Item 16) 
2.68 3.31 3.24 

P: I enjoy to prepare table for the statistical data  

(Item 13) 
2.77 3.31 3.10 

O: Preparing the table for the statistical data is not 

necessary and it is boring (Item 20) 
2.91 3.48 3.48 

P: The bar graphs, circle graphs and line graphs 

in my textbooks  are very enjoyable and they 

increase my attention to the subject (Item 15) 

2.32 3.10 2.95 

O: I am bored when I study on the bar graphs, 

circle graphs and line graphs in my textbooks 

(Item 18) 

2.41 3.14 2.86 

P: I 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 

media to show the results of the studies (Item 14) 
3.18 3.17 3.48 

P: I would like to draw the bar graphs and line 

graphs with calculators (Item 19) 
3.59 3.97 3.48 

O: I am bored when I draw the bar graphs or line 

graphs by hand on mill metric papers with ruler  

(Item 12) 

2.64 3.17 3.00 

 

 

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

Attitude Scale. 
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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 (PMG), 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< 0.01 

 

 

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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1. Normality 

2. Linearity 

3. Correlation among the covariates 

4. Homogeneity of regression  

5. Equality of variances 

6. 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 III Sum of 

Squares 

df Mean 

Square 

F Sig. 

 

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 SPT1 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 III Sum of 

Squares 

df Mean 

Square 

F Sig. Eta Squared 

Groups 104.769 2 52.385 0.309 .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 

examples. 

7 

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 

for calculations. 

2 

Computers should be used in the lesson by the way the topics should 

be understood better. 

2 

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 

easy. 

12 

The usage of the calculators was very complex. 7 

The worksheets were enjoyable and it was good to use articles from 

newspapers. 

1 

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 



 68 

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. Çalıkoğlu 

(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 Çalıkoğlu (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 



 74 

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. 

 

• The sample size can be increased in further studies. 

• 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: 

 

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

students’ retained statistical performance. 
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• 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 

 
 

 



 82 

 

 
 

 

 

 

 

 

 



 83 

 

 

 
 

 

 

 

 

 

 



 84 

 

 
 

 

 

 

 

 

 



 85 

 

 
 

 

 

 

 



 86 

 

 
 

 

 



 87 

 

 
 

 

 

 



 88 

 

 
 

 

 



 89 

 

 
 

 

 

 

 



 90 

 

 
 

 

 

 

 

 

 

 



 91 

 

 
 

 

 

 

 

 



 92 

 

 
 

 

 

 

 



 93 

 

 
 

 



 94 

 

 
 

 

 

 

 

 



 95 

 

 
 

 

 

 

 

 

 

 

 



 96 

 

 
 

 

 

 

 



 97 

 

 
 

 



 98 

 

APPENDIX-B 

MEASURING INSTRUMENTS 
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İİssttaattiissttiiğğee  YYöönneelliikk  TTuuttuumm  ÖÖllççeeğğii  
BBuu  aannkkeett,,  iissttaattiissttiiğğee  bbaakkıışş  aaççıınnıızz  hhaakkkkıınnddaa  bbiillggii  eeddiinniillmmeessii  aammaaccııyyllaa  hhaazzıırrllaannmmıışşttıırr..  TTaammaammeenn  

KKaattııllııyyoorruumm  ((SSAA)),,  KKaattııllııyyoorruumm  ((AA)),,  KKaarraarrssıızzıımm  ((UU)),,  KKaattııllmmııyyoorruumm  ((DD)),,  TTaammaammeenn  KKaattııllmmııyyoorruumm  

((SSDD))  oollmmaakk  üüzzeerree  bbeeşş  sseeççeenneekk  vveerriillmmiişşttiirr..  LLüüttffeenn,,  ccüümmlleelleerrii  ddiikkkkaattllii  ookkuudduukkttaann  ssoonnrraa  hheerr  ccüümmllee  

iiççiinn  ssiizzee  uuyygguunn  oollaann  sseeççeenneekklleerrddeenn  yyaallnnıızzccaa  bbiirriinnii  iişşaarreettlleeyyiinniizz..  



 108 

APPENDIX-C 

INSTRUCTIONS ABOUT USING THE CALCULATOR 

 

 

The functions given below are used to make statistical calculations. 

 

 

 

 

 

 

 

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] [    ] 

 

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] [    ] [Enter] 

 

3) To exit from the statistics function press [2nd] [EXIT STAT] [Enter] 

 

 

 

 

 

 

 

 

STAT 2nd DATA STAT VAR EXIT STAT 
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Figure C.1 30XII/RC/A Texas Instrument Calculator 

 

 

 


