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ABSTRACT 
 

 The aim of this study to determine the variables explaining reading literacy of Turkish 

students through their responds to PISA 2009 questionnaire. Variables explaining 

Turkish students‟ reading literacy were determined with items which were selected from 

PISA student questionnaire. The data were analyzed by using CHAID (Chi-squared 

Automatic Interaction Detection) analysis which is one of the algorithms of data mining 

decision trees. The result of the study indicated that the best defining variable of Turkish 

students‟ reading literacy is to possessions literature. 
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1. INTRODUCTION 
 

 Turkey has joined the studies which are done internationally to compare the current 

education system with the other countries‟ and to evaluate the students‟ achievement in 

international dimension beside of evaluating the students‟ achievement in national 

dimension. One of the studies that Turkey joined in international dimension is 

Programme for International Student Assessment (PISA). PISA 2009 of which the focus 

of reading literacy is important in terms of Turkey‟s realizing the 5-year-development of 

primary school program which was renewed by affecting the results of PISA 2003 and 

evaluating the products of renewed primary school program.  
 

 Reading comprehension skill is a virtual life skill for individuals. Unless this skill is 

developed, individuals loading a meaning to the events occurred in the society, 

associating them, judging by thinking on these events and creating a solution will not be 

possible (Kutlu, 2004). With the development of reading literacy which is the basic of all 

lessons in the primary school, students will become individuals whose thinking sense and 

comment power develops, who gain feeling and admiration delicacy, starts recognizing 
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national and global cultural accumulation (Aslanoğlu, 2007). So, according to the PISA 

2009 results, it is considered that determining the variables which describes the Turkish 

students‟ reading literacy provides both the development of other skills of the students‟ as 

well as giving an opportunity for enhancing the reading literacy. Searching the variables 

that describe the reading literacy of Turkish students in PISA 2009 project is considered 

as important in the terms of taking necessary precautions to develop not only reading 

literacy but also mathematics and science literacy. Because of the limited studies in 

which Turkish students‟ reading literacy are searched with PISA data, this study is 

considered to provide benefits to literature. 
 

 For these reasons it is found necessary that Turkish students‟ reading literacy in  

PISA 2009 is determined with CHAID analysis which is one of the decision trees 

algorithms of reading literacy. In this research in which determining the variables  

that describe the reading literacy of Turkish students was aimed, answers were  

looked for the questions: “What is the independent variable which divides current  

data set into homogeny sub groups and describes best the reading literacy of Turkish 

students?” and “What are the other variables that describe the reading literacy of Turkish 

students?” 

 

2. RESEARCH DESIGN AND METHOD 
 

 The search is in the survey design. PISA 2009 was implemented in a stratified 

sampling method at 56 cities from 12 statistical region units and 4996 students from 170 

schools. Hard effort and sources are spent for validity and reliability of instruments which 

are used in PISA in all countries and for minimizing the cultural and lingual differences. 

There are some safety assurance which is mandatory to obey for the process of 

translation, sample and gathering data (MEB, 2010). In the students‟ questionnaire; there 

are some items related to themselves, their families, houses, reading activities, time that 

they spend to learn, class and school region, Turkish classes, libraries, strategies of 

reading and understanding a text. 
 

 In PISA application, the students response to the determined sub-group of the 

questions. Non-observed responses are predicted by the help of observed responses in 

PISA. Theoretical achievement distribution is created for each student. Five possible 

values which are chosen randomly from this distribution are recommended to be used in 

statistical process (EARGED, 2010). In this research, the arithmetic mean of five possible 

values that were calculated in reading literacy was calculated. 
 

 The variables that describe the reading literacy of Turkish students were determined 

with CHAID analysis which is one of the data mining method. CHAID analysis 

developed by Kass (1980) has doing the most suitable division in data set by using chi-

square statistic (SPSS, 1998). CHAID analysis is an explanatory method which is used in 

studies to determine the relations between a dependent variable and a series independent 

variable (Doğan and Özdamar, 2003). This analysis is an algorithm which divides the 

current data set into detailed and private sections (Diepen and Franses, 2005).  
 

 CHAID analysis without being affected from missing values in data set, as it  

can divide the whole population into stable node with its strong iteration algorithm 

besides it gathers the missing values in separate group, a regression equation which will 
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be gained with this analysis is individualized from well-known classical assumptions 

(normality, linearity, homogeneity etc.) (Horner, Fireman and Wang, 2010; Kayri and 

Boysan, 2007).  

 

3. RESULT 
 

 As the result of CHAID analysis the variable that describe the reading literacy of 

Turkish students best, that will divide current data set into homogeny sub groups is seen 

in Figure 1. Also the variables that describe students reading literacy, homogeny sub 

groups formed according to these variables, mean achievement scores of the students in 

these homogeny sub groups, the number of students in these homogeny sub groups, the 

percentage of the number of these students in all data set are given in Figure 1, 2 and 3. 
 

 In Figure 1, it is seen that the variable that describe the reading literacy of Turkish 

students is seen as possessions literature variable (F(1, 4994)=780.4907; p<0.05). The mean 

achievement score of reading literacy of Turkish students is 465.7125, the proficiency 

level of reading literacy is second proficiency level. The ones who say „no‟ to the 

question about possessions literature and give no answers (missing variables) to this 

question are gathered in “Node 1” and the ones who say „yes‟ to the question above is 

gathered in “Node 2”. 

 

 
 

Figure 1: The Variable That Describe the Reading Literacy  

of Turkish Students’ Best 
 

 In Figure 2, the variable that describe reading literacy of whom say „no‟ and give no 

answers to the question about possessions literature is seen as grade level  

(F(2, 1502) = 246,8533; p < 0.05). It is seen that, in Node 3 primary school students, in Node 

49
th

 grade students, in Node 5 10
th

, 11
th

 and 12
th
 grade students are gathered. The variable 

that describe reading literacy of primary school student in Node 3 has an item like „When 

I study and I don‟t understand something, I look for additional information to clarify this‟ 

which is about studying from reading activities (F(1, 109) = 15.7410; p < 0.05). 

  

Node 0 

 ̅=465.7125 

Sd=77.5586 
N=4996 

100% 

 Possessions Literature 

P=0.00, F=780.4907, sd=1, 

4994 

 
No, Missing Value 

 
Yes 

 Node 1 

 ̅=422.2894 

Sd=75.2062 

N=1505 
30.12% 

 

Node 2 

 ̅=484.4325 

Sd=70.7691 

N=3491 

69.88% 
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Figure 2: Other Variables that Describe Reading Literacy of Turkish Students’  

and Homogeny Sub-Groups that These Variables Divide 
 

 It was seen that the variable that describes reading literacy for 9
th

 grade students is an 

item like „I underline the important parts of the text‟ which is potential strategy to be used 

in case of understanding and remembering the text from the variables that are about the 

strategies of reading and understanding the text (F(2, 503)=24.9027; p<0.05) and for 10
th

, 

11
th

 and 12
th

 grade students is the school type (F(3, 884)=109.6024; p<0.05).  
 

 In Figure 3, It is seen that the variable that describes the reading literacy of the 

students that answer as „yes‟ to the question of possessions literature variable is the 

school type (F(4, 3486) = 482.2878; p<0.05). 
 

 
Figure 3: The Other Variables Describes the Reading Literacy of the Turkish 

Students’ and Homogeny Sub-Groups that These Variables Divide 
 

[Anatolian High School (3), General High School (2), Anatolian Technical High 

School (12), Vocational High School (9), Technical High School (11), Multi 

Programme High School (13), Primary School (1), Anatolian High School (10), 

Anatolian Fine Arts High School (7), Anatolian Teacher Training High School (6), 

Science High School (4)] 
 

Node 2 

 ̅=484.4325 

Sd=70.7691 

N=3491 

69.88% 

 
School Type 

p=0.00, F=482.2878, sd=4, 3486 

 

Yes 

 

6, 4 

 
10, 7 

 
2, 12 

 
9, 11, 13, 1 

Node 7 

 ̅=474.4820 

Sd=58.3719 

N=1490 

29.82% 

 

Node 8 

 ̅=437.4801 

Sd=60.9355 

N=924 

18.49% 

 

Node 9 

 ̅=492.3549 

Sd=58.1477 

N=296 

5.92% 

 

Node 6 

 ̅=553.0585 

Sd=47.6076 

N=631 

12.63% 

 

3 

 Node 10 

 ̅=568.1806 

Sd=46.774 

N=150 

3% 

 

Node 1 

 ̅=422.2894 
Sd=75.2062 

N=1505 

30.12% 

 Grade Level 

p=0.00, F=246.8533, sd=2, 1502 

 

No, Missing Value 

 

9 <=8 

 Node 3 

 ̅=328.8014 

Sd=54.2031 

N=111 

2.22% 

 

Node 4 

 ̅=393.2549 

Sd=64.0959 

N=506 

10.13% 

 

Node 5 

 ̅=450.5198 

Sd=67.1898 

N=888 

17.77% 

 

>9 
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 It was seen that, the variable which describes the reading literacy students who 

possession literature; for Node 6 is the gender variable (F(1, 629)=59.5622; p<0.05); for 

Node 7 is the grade variable (F(1, 1488)=278.3409; p<0.05); for Node 8 is gender variable  

(F(1, 922)=124.6942; p<0.05); for Node 9 students is the time variable that the students 

spend time for studying to Mathematics, Turkish, Science and other lessons out of their 

school time (F(1, 294)=37.1536; p<0.05) and for Node 10 students is gender variable  

(F(1, 148)=23.0390; p<0.05). 

 

4. CONCLUSION AND SUGGESTION 
 

 The variable that describes best the reading literacy of the Turkish students‟ is 

“possessions literature” variable. It was found that the reading literacy mean achievement 

score of the ones who possess literature are higher than the ones that do not. Also, the 

ones that answered as yes to this item took upper proficiency level than the ones that 

answered as no or left as unanswered according to the reading literacy proficiency level 

(third level) described in PISA. Students‟ reading literature is specified as a factor that 

develops their reading literacy. There are some researches in literature that the 

relationship between the reading habits of the students and academic achievement in 

different lessons. In these researches it is described that there is a high relation between 

the power of understanding what you have read and academic achievement (Güzeller, 

2006; Keşan, Kaya and Yetişir, 2008; Kutlu, Yıldırım, Bilican and Kumandaş, 2010; 

Soylu and Tatar, 2006). When all the lessons at school should be considered to be 

studied, it cannot be thought that a student will be successful at lessons when he/she does 

not read carefully, does not understand what he/she reads. So, having and reading 

literature which is determined as an important factor on improving the reading literacy of 

the students should be supported. 
 

 According to the CHAID analysis results, it was seen that the reading literacy 

increased parallel to the increasing grade level. It is described in literature that although 

they are at different lesson field the upper grade students are more successful than the 

lower grade students (Güzel İş, 2009; Kotte, Lietz and Lopez, 2005). As regards to the 

CHAID analysis results, another variable which describes literacy is school type. School 

type separation has a very important place in Turkish Education system. The separation 

of the school type is very effective on the success of the students. The difference finding 

according to the school type that was gained as a result of research shows consistency by 

the researches done by Berberoğlu and Kalender (2005), Eraslan (2009), Yalçın and 

Tavşancıl (2014), Yılmaz (2009).  
 

 The most successful schools are determined as Anatolian Teacher Training High 

School, Science High School and Anatolian High School (fourth proficiency level) in the 

school type separation of the students who possess literature. There is serious difference 

between the school types in Turkey. As Berberoğlu and Kalander (2005) stated the school 

type differences are very remarkable as PISA results. In fact, the successful schools are 

one standard deviation of the international mean, unsuccessful one level down, there are 

two standard deviation between them. Therefore the difference between the school types 

should be decreased and opportunity equalization in education should be provided. 
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 Another variable that describes the reading literacy of the students is gender. This 

finding of the research shows parallelization with the research findings which describes 

the students‟ success differences according to the gender (Kutlu et al., 2010; Sallabaş, 

2008; Taube, Malin and Linnakyla, 2004; Thorpe, 2006).  
 

 As a summary, regarding to the result of CHAID analysis done, the primary students 

who do not possess literature and of them who sometimes searches for additional 

information and almost never searches for additional information for the subjects that 

they do not understand while studying are found the most unsuccessful students, the 

female students who studies in Anatolian Teacher Training High School and Science 

High School are found as the most successful students.  
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