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Abstract 

This study is aimed to review the results of problem solving skills test in PISA of Turkey in terms 

of gender, curriculum and types of school. The data was analyzed by the means of document 

analysis method in this study which has a qualitative descriptive research design. The reports 

published by OECD and MEB were used as data collection instruments, and also articles, master 

thesis and dissertations and reports, which have open access and are published in national and 

foreign literature in 2004-2014, were used to interpret in these data in the study. According to 

findings, Turkey has been located at the proficiency level 2 in both PISA 2003 and 2012 in terms of 

mathematical literacy, and moreover there is a difference between the score point and ranking of 

success but any development has been not seen on proficiency level. The findings in the study are 

evaluated according to gender, types of school and curriculum published in 1995 and 2004. 

According to the results of the study, both PISA 2003 and 2012 is seen to have difference in score 

and ranking, there is no difference at the proficiency levels. When the results is analyzed in terms 

of variables of the study, the most successful school type in PISA 2003 is science high school while 

the students from vocational high school are more successful in problem solving than the other 

field in PISA 2012. Male students have been more successful than female students in both PISA 

2003 and 2012, but it has been showed that there is no a significant difference statistically between 

them. 
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PISA 2003 ve 2012 Problem Çözme Becerileri Sonuçlarının 

Türkiye Açısından İncelenmesi 

Öz 

Bu çalışmada, 2003 ve 2012 yılı PISA uygulamalarının Türkiye açısından problem çözme becerileri 

sonuçlarının cinsiyet, eğitim programı ve okul türüne göre değerlendirilmesi amaçlanmaktadır. Bu 

amaç doğrultusunda nitel bir yapıya sahip bu araştırmada doküman incelemesi yöntemi 

kullanılarak veriler analiz edilmiştir. Araştırma içerisinde OECD ve MEB tarafından yayımlanan 

raporlar veri toplama araçları olarak kullanılmış ve verilerin yorumlanmasında bunlara ek olarak 

2004 ve 2014 yılları arasında yayımlanan tam erişime açık, yurt içi ve yurt dışı literatürde yer alan 
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makale, tez ve raporlar kullanılmıştır. Elde edilen verilere göre Türkiye’nin her iki yıla ait 

uygulama arasında alınan başarı puanı ve başarı sıralamasında pozitif yönde farklılık bulunmakla 

birlikte bulunduğu yeterlik düzeyi açısından herhangi bir değişiklik görülmemektedir. 

Araştırmada elde edilen bulgular cinsiyet, okul türü ve 1995 ve 2004 yılı eğitim programlarına göre 

değerlendirilmiştir. Araştırmadan elde edilen sonuçlara göre her iki yıla ait uygulama arasında 

alınan başarı puanı ve başarı sıralamasında bir farklılık bulunmakla birlikte bulunduğu yeterlik 

düzeyi açısından herhangi bir değişiklik görülmemektedir.  Araştırma değişkenleri açısından 

sonuçlar incelendiğinde, PISA 2003’te en fazla başarı gösteren okul türü fen liseleri olurken; PISA 

2012 problem çözme becerileri sınav sonuçlarına göre diğer alanlara oranla meslek liselerinden 

katılan öğrencilerin bu alanda daha başarılı oldukları görülmüştür. PISA 2003 ve 2012’de problem 

çözme becerilerinde erkek öğrenciler kız öğrencilere göre daha başarılıdır, fakat aralarında 

istatistiksel açıdan anlamlı bir fark olmadığı görülmektedir.  

Anahtar kelimeler: PISA, problem çözme becerileri, eğitim programı. 

1. INTRODUCTION 

Programme for International Student 

Assessment (PISA) is one of the most 

comprehensive educational research conducted 

by Organization for Economic Co-Operation and 

Development-OECD. PISA is aimed to measure 

15-year-old students, continuing to the formal 

education at the end of compulsory education, 

mathematical, scientific and reading skill 

literacy, also their knowledge in and out of 

school life (Altun, Aydın, Uzel & Akkaya, 2012). 

When they encounter a new situation, it is aimed 

to assess their understanding, problem solving, 

and prediction and judgement skills. PISA 

defines ‚literacy‛ as improving students’ 

knowledge and potential; participating into the 

society in a more effective way; finding, using, 

accepting and assessing written resources to 

contribute to the society effectively (Stacey, 2011; 

Thomson, 2013). 

PISA consists of three sub-fields basically. These 

sub-fields are mathematical literacy, scientific 

literacy and reading skill literacy. PISA focuses 

on one of the contents which are mathematical 

literacy, reading skills and science literacy every 

year. PISA assess students’ problem solving 

skills in the year which is focused on 

mathematical literacy. Problem solving is 

defined as cognitive skills which are used to 

solve the problems relating to real life where 

individuals could not solve the problems easily 

and there is no sufficient knowledge to assess the 

skills of certain areas such as literacy, knowledge 

areas and curriculum (OECD, 2003; Pala, 2008).  

Students are faced with real life problems in 

mathematical literacy assessment of PISA.  

Students are expected to identify mathematical 

analysis skills and aspects including in research, 

some features and to use some mathematical 

proficiencies toward solving problems (Rosen & 

Mosharraf, 2014).  

Problem solving is generally accepted as a 

developed thinking skill. Problem solving is 

consisted of different thinking processes 

(Codina, Canadas & Castro, 2015; Fischer, Greiff, 

Wüstenber, Fleischer, Buchwald, & Funke, 2015). 

Problem solving is a method which requires 

conceptual background (Van Merrienboer, 2013). 

Problem solving is to find a solution or make a 

decision someone use prior knowledge (Çoban, 

2014). According to Polya (1973), problem 

solving has four stages like i) understanding the 

problem, ii) creating a plan, iii) carrying out the 

plan and iv) testing and looking back plan 

(Sukoriyanto, Nusantara, Subanji & Chandra, 

2016). PISA focuses on three type of problem 

solving. They are respectively deciding, system 

analysis and design and solve a problem. 

Students are posed to different degree of 

questions in problem solving as well as other 

areas in PISA.  

There are so many studies related to PISA but 

there is few about PISA problem solving skills in 

the related literature. Sealy, Perry and DeNicola 

(2016) analyzed the relationships PISA success 

and job satisfaction between the people from 

participating country. In their study they stated 

that Some countries like Singapore, Australia, 
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Spain, Latvia and Portugal had significant and 

moderate relationship between PISA success and 

global and local job satisfaction. Another study 

have concluded that use of creativity or thinking 

creatively in mathematics lesson have developed 

problem solving skills in daily life. Use of the 

tasks in the mathematics lesson like PISA 

problem solving questions have identified to 

develop students mathematics anxiety and 

encourage students to be more creatively in 

mathematics (Novita & Putra, 2016). While F. 

Buchberger and I. Buchberger (2003) and 

Pehkonen (2007) was analyzing problem solving 

skills in mathematics education of students in 

Finland, Yang (2011) studied comparatively 

problem solving skill of students living in South 

Korea and USA. Isoda (2010) included classroom 

practices about mathematics in the study 

investigating the reasons of Japan’s success in 

PISA. Tambychick and Maeerah (2010), Tshering 

and Prain (2011) compared the different OECD 

countries’ PISA results with each other in terms 

of many variables in their studies.  

PISA has many features which are to direct 

policy; to bring literacy concept to light; to deal 

with lifelong learning and to being implemented 

regularly and comprehensively (Thomson, 2013; 

Weiss & Müller, 2014). The number of 

participating countries in PISA have been 

increasing year by year. 65 countries, including 

34 OECD members, participated in PISA 2012 

(Bortoli, Thomson, Nicholas, Hillman & Buckley, 

2010). 

It has been thought to be important to examine 

this study because of limitation of the literature. 

Moreover comparison of PISA 2003 and 2012 

mathematical literacy results would provide 

assessment of curriculum, which was renewed in 

2004, in terms of qualifications about problem 

solving skill at international level. PISA 2003 is 

included the test which is to assess problem 

solving skills of participating countries for the 

first time, and also it is the first year of that 

Turkey participated into the PISA. Moreover 

problem solving is one of the main skills of the 

new education paradigm. Problem solving result 

of Turkey was below OECD average in PISA 

2003 and 2012. Therefore, PISA 2003 and PISA 

2012 problem solving results have been analyzed 

comparatively in the study. Therefore, this study 

is aimed to investigate the results of problem 

solving skill of Turkey in terms of different 

variables. Therefore it is aimed to 

 Analyze the mathematical literacy and 

problem solving proficiency level of Turkey 

in PISA 2003 and 2012,  

 Analyze PISA 2003 and 2012 problem solving 

test results of Turkey in terms of school types 

and gender, 

 Analyze PISA 2003 and 2012 problem solving 

test results of Turkey in terms of the 

curriculums published in 2004 and 1995.   

In the study, problem solving skill results in 

PISA 2003 and 2012 of Turkey would be 

analyzed in terms of gender, school type and 

curriculum. It is thought that comparison of 

PISA 2003 and 2012 problem solving results 

according to different variables would contribute 

to mathematics education in Turkey in terms of 

examining problem solving competency. It is 

expected that Turkey’s PISA results would be 

useful for finding out effectiveness of curriculum 

in practice at the end of study. Therefore, the 

research problem is as follow:  

 How does Turkey’s problem solving 

test results in PISA 2003 and PISA 2012 change 

according to gender, curriculum and school 

types? 

 

2. METHOD 

2.1 Research Design 

The study is a qualitative research. Qualitative 

studies are the researchers studying a 

phenomena, relation or the quality of case 

(Fraenkel, Wallen & Hyun, 2012). The case study, 

which is one of the qualitative research design, 

was selected for the research design. Case study 

is a study types investigating one or more cases 

deeply (Yin, 2014). In case study, interview, 

observation, focus group interview or document 

analysis can be used as data collection tools. 
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Document analysis was used in the study. 

Document analysis is to analyze materials 

related to research topic. These materials can be 

both written materials (book, magazine, dairy, 

formal report, statistics or letter etc.) and movie, 

videos or photographs (Owen, 2013). Therefore 

the formal reports published by OECD and 

Ministry of National Education and scientific 

researches were used in the study while 

document analysis was processed.  

2.2 Data Collection and Analysis 

In the study document analysis, a qualitative 

research method, was used as data analysis 

method. In this study, reports and researches 

published by OECD and MNE (Ministry of 

National Education, Turkey) in 2003-2012 were 

used in the study as first data collection tools. 

Also articles, thesis and dissertations and reports 

published in domestic and international database 

(ERIC, Taylor & Francis, Sage Journals, Elsevier, 

National Thesis Centre, ProQuest etc.) within 

2004-2014 were used to interpret in these data in 

the study. The study was limited to the database 

used in the study and the published years 2004-

2014. Two experts in the field were asked for the 

reliability and validity of the documents used in 

the document analysis. Document analysis has 

many steps. In the study the following steps 

were followed in the analysis of document.  

 Locating the document: What kind of 

document were needed and how they were 

reached were identified in terms of research 

question. So OECD and MNE reports 

including PISA 2003 and 2012 scores and 

curricula published by MEB in 1995 and 2004 

were reached. OECD and MNE reports about 

PISA 2003-2012 were used as a main 

resource. 

 Confirming the document’s originality: The 

data used in the study were the primary data. 

They were obtained from OECD and MNE’s 

formal websites. 

 Understanding the document: OECD PISA 

2003 and 2012 reports, MNE PISA 2003 and 

2012 reports and the data about problem 

solving in the curricula published by MNE in 

1995 and 2005 were analyzed comparatively.   

 Analyzing the data: Data set was included all 

the document and they were analyzed into 

three categories according to research 

question. The data obtained in the study were 

analyzed in terms of gender, curriculum and 

types of school. Data consistency were done 

by two different experts. The data relating to 

every one of the skills –problem solving skill 

and mathematical literacy- were analyzed 

according to the variables, and so findings 

were reported as a plain text. The data 

obtained from data analysis were classified 

according to the categories. Every category 

was evaluated according to its sub-fields. 

 

3. FINDINGS 

Turkey’s problem solving results in the study 

have been shown at the tables comparatively 

with the other countries which are above and 

below OECD level because of figuring out 

Turkey’s level and position in the other 

participating countries.   

3.1 Analysis of mathematical literacy 

proficiency levels of Turkey in PISA 2003 and 

2012 

While mathematical literacy highest score was 

belonged to Hong Kong – China having 550 

points, the poorest score was Brazil’s (356 

points). According to PISA 2003, students from 

Turkey got 423 points were at level 2 in terms of 

average score (OECD, 2004). The following table 

shows countries’ mathematical literacy score 

which participated in the PISA 2003-2012 and 

were top scorers. 
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Table 1. Average score and ranking of mathematical literacy in PISA 2003 and 2012 

 Average score in mathematical literacy Ranking 

 PISA 2003 PISA 2012 PISA 2003 PISA 2012 

Shanghai - 613 - 1 

Hong Kong  550 561 1 3 

Finland 544 519 2 12 

Korea 542 554 3 5 

Netherlands  538 523 4 10 

Liechtenstein 536 535 5 8 

Japan 534 536 6 7 

Canada 532 518 7 14 

Turkey 423 448 36 44 

Brazil  356 391 40 58 

Shanghai - China had the highest performance 

with 613 points while Peru showed the lowest 

performance with 367 points in mathematical 

literacy. According to PISA 2012 results, Turkey 

had 448 points in mathematical literacy and was 

at level 2 (OECD, 2013a).  

According to some research results (Gülten, 

2013), students’ views on quantitative subjects 

were not statistically significant on mathematical 

literacy proficiency level while Akyüz and Pala’s 

study (2010) concluded that there was a strong 

relationship between mathematical literacy and 

problem solving skill in their study. According to 

their study, the relationships among proficiency 

levels of problem solving and mathematical 

literacy of Turkey, Finland and Greece were 

different. So mathematical literacy score and 

problem solving score are parallel with each 

other when analyzing PISA 2003 and 2012 score 

of Turkey. 

3.2 Analysis of problem solving skill 

proficiency level of Turkey in PISA 2003 and 

2012  

Finland, Japan, Korea and Hong Kong showed 

better performance than the other countries in 

PISA 2003. According to PISA problem solving 

scale, Turkey’s score was below level 1 (OECD, 

2004a). According to PISA 2012 problem solving 

results, students from Turkey scores were at 

level 2. 

Table 2. Problem solving scores and proficiency levels of PISA 2003 and 2012 

 Average score of problem solving Ranking 

 PISA 2003 PISA 2012 PISA 2003 PISA 2012 

Korea  550 561 1 2 

Hong Kong  548 540 2 4 

Finland   548 523 2 9 

Japan  547 552 3 3 

Belgium 525 508 8 18 

Switzerland 521 - 9 - 

Turkey 408 454 36 36 

Tunus 345 - 40 - 

The reason of the fact that Turkey were at low 

levels in PISA 2003 and 2012 may be said that 

students are not used to problem situations and 

types in PISA. According to some studies in the 

literature, mathematical course book deals with 

problem solving traditionally (Aydın, Sarıer & 

Uysal, 2012; Kılıç, 2013). Unlike problems in 

PISA, it is observed that the problems in the 

mathematics textbooks are on familiar to the 

students. Likewise it is understood that the 

problems especially word problems are not real 

problem situations, and moreover they could be 

called as exercise or question. When analyzed 

average score of Turkey in PISA 2003 and 2012, 

Turkey was at the same ranking. It is seen that 

top performers of PISA like Finland, Hong Kong 

and Korea focus on problem solving in their 

curriculum and integrate it with every discipline, 
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thus it can be said it affects their performance in 

PISA (Bakioğlu & Yıldız, 2013; Cai & Nie, 2007; 

Çobanoğlu & Kasapoğlu, 2010). Although there 

is no significantly difference between average 

score of Turkey in PISA 2003 and 2012, it can be 

said that there is an improvement in its score 

points and ranking. It may be due to the number 

of countries participating into PISA 2012 

compared to PISA 2003. According to related 

research results, it is concluded that students 

have more success with the problems presented 

with simulation in the computer (Jerrim, 2016; 

Liu, Cheng & Huang, 2011; Repenning, 

Basawapatna & Klymkowsky, 2013). So PISA 

2012, presenting problems with simulation, may 

create more suitable environment for students 

than PISA 2003 done in paper based 

environment. Integrating technology into schools 

provides more visual and different 

environments. Research results show that 

computer-based game activities especially for 

problem solving skill develop students’ thinking 

and problem solving skills (Al-Rsai, 2013; 

Denner, Werner & Ortiz, 2012; Jerrim, 2016). 

3.3 Analysis of problem solving skill results in 

PISA 2003 and 2012 in terms of types of school 

 

Figure 1. Success Ranking according to types of school in PISA 2003 Problem Solving 

When the figure, showing different school types 

score in PISA 2003, above is analyzed, it is seen 

students studying at science high school showed 

better performance than other students studying 

at other school types. Students in vocational high 

school had the lowest points in problem solving 

test in PISA 2003.  

Male students in science high school got higher 

points than female students in problem solving. 

According to research in the relating literature, 

students having success in international tests like 

PISA and TIMMS attend mostly with school high 

socio-economic status (Aydın et al., 2012). 

Therefore, it may be said the variables like 

schools’ physical environment, teacher 

proficiencies and teaching materials have 

positive effect on students’ success. It is 

considered that science high school, Anatolian 

high school, private high school and Police 

College are more successful than vocational high 

school, general high school and Anatolian 

vocational high school in terms of physical 

environment and financial possibility. 
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Table 3. Categories of problem solving performance in PISA 2012 according to types of school 

Turkey 

Relative strength in problem solving with 

the other skills 

Anatolian vocational high school (5.7%) 

Technical high school (1.5%) 

Anatolian technical high school (2.5%) 

Students’ performance in problem 

solving in line with their performance in 

mathematics, reading and science 

Primary school (2.7%)  

General, Science and Social Sciences high school (32.2%) 

Anatolian high school (22.5%) 

Vocational high school (24.7%) 

Multi programme high school (4.5%) 

Relative weakness in problem solving 

with the other skills 

Anatolian teacher training high school (4.5%) 

Numbers in parentheses indicate the proportion of 15-year-olds in the study programme. 

According to PISA 2012 problem solving scores, 

students studying at vocational high school 

performed better than expected. Students 

studying at Anatolian vocational, Technical and 

Anatolian Technical High School had stronger 

relationship with problem solving than other 

fields of PISA.  Primary school, General, Science 

and Social Sciences, Anatolian, Vocational and 

Multi-program high schools students’ 

performance at problem solving are aligned with 

their performance on other fields of PISA. It may 

be said the reason for the fact that students at 

studying vocational high school in PISA 2012 

had higher score results from their life-oriented 

courses and more practice. Students studying at 

vocational schools are observed to have more 

successful in solving life-oriented problems they 

never encounter in school (Biber & Kutluca, 2013; 

Marsigit & Rosnawati, 2011).  

3.4 Analysis of problem solving skills of PISA 

2003 and 2012 in terms of gender 

According to PISA 2003 results, there is a slight 

difference in problem solving scores between 

male and female students but this difference is 

not statistically significant (Brunner, Gogol, 

Sonnleitner, Keller, Karuss & Preckel, 2013; 

Roman & Rica, 2012). Male students in 23 

countries had better performance than female 

students according to PISA 2012 problem solving 

results while female students in just 5 countries 

got better score than male students. There is no 

statistically significant difference between female 

and male students in other 16 countries (OECD, 

2014a).  

The report (2014) about problem solving 

published by OECD states that male students 

have better performance in problem solving than 

female students in both PISA 2003 and 2012. The 

related studies in the literature conclude that 

although there is no high difference between 

female and male students in problem solving 

skills, male students have score in favor of them 

(Brunner et al., 2013; Wüstenberg, 2013). Gender 

differences’ psychological, physical and 

environmental effects, gender hormones effects, 

stereotype about gender and life experiences is 

observed to affect significantly problem solving 

skill (Çelikkaleli & Gündüz, 2010; Tümkaya, 

Aybek & Aldağ, 2009; Zhu, 2007). 

Table 4. Average scores of PISA 2003 and 2012 problem solving skill of Turkey 

 

Average score 

in problem 

solving 

Proficiency 

level 

Total number of 

countries 

participating 

into it 

Total 

number of 

OECD 

countries 

Ranking in all 

countries 

Ranking in OECD 

countries 

     
Lower 

ranking 

Higher 

ranking 

Lower 

ranking 

Higher 

ranking 

2003 408 Level 1 40 29 36 34 28 28 

2012 454 Level 2 44 28 36 33 28 28 
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Problem solving is defined as a main skill aimed 

to develop in mathematic curriculum published 

by Ministry of National Education in 2004 (MEB, 

2009b). When Turkey’s score of PISA 2003 and 

2012 was analyzed, it was at level 1 below with 

408 point in 2003 while level 2 with 454 in 2012.  

The curriculum published in 2004 aim to 

improve some important skills and mathematical 

interpretation from instinct or concrete 

experiences. Skills aimed to improve are problem 

solving, communication, reasoning and associate 

(MEB, 2009a; 2009b). Students’ roles and skills 

are not defined clearly in the 1995 curriculum. 

Although problem solving is in the general 

objective of 1995 curriculum, it is approached as 

a subject. But the curriculum published in 2004 

has integrated problem solving into mathematics 

curriculum as an approach and a skill aimed to 

improve. Therefore it can be said that Turkey’s 

problem solving average score differences - 46 

points- between PISA 2003 and 2012 result from 

the different approaches of mathematics 

curriculum. It is said that problem solving makes 

students more successful compared to PISA 2003 

with integrating it into the curriculum as an 

approach and integrated with all subjects. 

Turkey’s globalization process since 1990s has 

aimed at assessing educational studies with 

different approaches. As 1995 curriculum aimed 

at generally fulfilling national aims, there was no 

enough practices to develop basic life skills such 

as life-long learning or problem solving. 

However individuals’ basic life skills have been 

aimed to develop by integrating them into the 

curriculum prepared by Ministry in 1995 

(Sağlam, Özüdoğru & Çıray, 2011; Türer, 2010).  

So, Turkey’s success in PISA 2012 can be said to 

result from the integration of problem solving 

into the curriculum.  

 

4. RESULTS AND DISCUSSION 

PISA assess students’ problem solving skills in 

the year which is focused on mathematical 

literacy because of the fact that PISA focuses on 

one of the its sub-fields –mathematical literacy, 

science literacy, reading skills- every year.  So, 

problem solving and mathematical literacy has 

significant correlation based on the related 

studies. Problem solving links with expected and 

needed data for problem solution while there is a 

problem solving process. Therefore, in many 

countries problem solving is included into the 

curriculum as a skill. Accordingly, the problem 

cases, presented in schools, involve many real 

life situations they come across in their daily life 

(Greiff, 2012; Thomson, 2013). So students must 

be well-supported for the solution of problem. 

One of the aims of the study was to analyze PISA 

2003 and 2012 Turkey’s both mathematical 

literacy and problem solving proficiency level. 

According to findings, Turkey has some progress 

in mathematical literacy score of PISA 2012 but 

its proficiency level is on the same. Turkey got 

423 points in PISA 2003 and 448 points in PISA 

2012, and moreover Turkey’s proficiency level 

was at Level 2 in both PISA 2003 and 2012. 

Relevant studies find out mathematics textbooks 

have different topics but their problem types are 

similar to each other in Turkey (Altun & Akkaya, 

2014; Köse & Anıl, 2013). So different types of 

problems in PISA may be said to affect students’ 

success as they cause to come across new 

situations. Introduction, presentation and 

conclusion activities in mathematics teaching 

affects quality of course and student learning. 

Thus, mathematics education should involve real 

life situations (Oral & Sözer, 2013; Turner, 2016). 

When analyzed mathematical literacy average 

score of PISA 2003 and 2012, it is in favor of male 

students. This result is parallel with the relevant 

studies results (Demir & Kılıç, 2010; Zaman, 

Farooq, Ghaffar, Ali & Naz, 2014; Turner, 2016).  

According to the findings, there are some 

differences among students’ scores from 

different schools when PISA 2003 and 2012 is 

analyzed in terms of school types. Students 

studying at science high school have been 

concluded to be more successful than other 

students studying at the other schools. 

According to PISA 2003 problem solving results, 

students, having the lowest average score, are 

from vocational high school and primary school. 
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It may be thought that the reason of the fact that 

students from vocational high school got the 

lowest score and students from science high 

schools got the highest scores are related to their 

education programme implemented. Learning 

outputs of schools are very different from each 

other according to research result (Berberoğlu & 

Kalender, 2005). Since students studying at 

vocational high schools have limited options in 

the university entrance exam, they may direct to 

different study fields.  Students with lower 

performance in high school entrance exams, 

could select vocational high schools. Therefore 

score differences among types of school may be 

said to associate with successful students to 

choose other schools rather than vocational high 

schools. The educational differences between 

school types has caused students’ success 

differentiation. So the relationship between 

educational settings and poverty and average 

score of student could tell us that reducing low 

performance may be the most effective way of 

improving the overall educational outcomes 

(Villar & Fellow, 2016). Students studying at 

vocational high schools and preparation year in 

the vocational high schools performed better 

than expected in PISA 2012 compared to PISA 

2003. One of the objectives targeted by Turkish 

Republic government until 2023, which is to 

promote vocational training, formed training 

programme of vocational high schools updated 

with life-long learning skills for real life 

problems (OECD, 2013b). It might be said that 

vocational high school students’ performance in 

problem solving results through targeted and 

developed strategies. No sooner Ministry of 

National Education’s decision, taken in 2010, is 

about adding coefficient differences among 

schools while entering into university entrance 

exam, then it has provided successful students to 

choose vocational high schools. Therefore, 

students could be said to perform better in PISA 

2012 because of their preference of vocational 

students toward the strategies developed for 

vocational high schools and update on its 

training programme.  

One of aims of the study was to analyze gender 

differences between PISA 2003 and 2012 problem 

solving scores. According to the findings, male 

students performed better than female students 

when PISA 2003 and 2012 problem solving 

results was analyzed in terms of gender, but the 

difference between male and female students is 

not statistically significant. According to research 

result it is seen that the number of schools are 

not parallel with population growth rate (Çelik, 

Önal & Yeler, 2012). So it could be said the low 

schooling rate and cultural aspect of society, 

which appealed to more male students than 

female students, make the difference between 

male and female students. Moreover, although 

the difference between them is not statistically 

significant according to research results about 

problem solving, and so male students can be 

said to be more successful than female students 

(Alshamali & Daher, 2015; Brunner et al., 2013; 

Roman & Rica, 2012; Wüstenberg, 2013). In line 

with the research in the literature, seemingly 

male students compared to female students have 

been seen to be more successful in decision-

making and problem solving in terms of 

psychology and also they are tend to take much 

more risk than female students (Mgbame, 

Izedonmi & Enofe, 2012). At this point one of the 

reason of the fact that male students have higher 

scores than female students could be said to be 

concerned with social description due to roles of 

women and men and cultural values. But De San 

Roman & De La Rica’s study (2016) have stated 

that girl’s performance with respect to boys is 

better in families where the mother is active in 

the labour market.  So it could be said that the 

mother’s position or role in a family has a very 

important for performing of girls.  

According to the results of the study, Turkey’s 

problem solving score in PISA 2012 has been 

increased compared to PISA 2003, but its 

performance ranking has been at the same. It 

might be resulted from approaching problem 

solving as general rather than a specific 

perspective (Akyüz & Pala, 2010). It is observed 

that problem solving practices are not adapted 

into training process although curriculum 
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consider it as a basic skill (Aydın et al., 2012; 

İskenderoğlu & Baki, 2011; Kıray & İlik, 2011; 

Polivanova, 2015). Hence Turkey’s lower ranking 

may be thought to derive from the fact that 

problem solving skill is not included into 

curriculum as an approach. According to the 

related research results (Timmers, Walraven & 

Veldkamp, 2015), it can be said that problem 

solving implemented as computer-based-test 

affects students’ average score in problem 

solving in PISA 2012. 

Programme for International Student 

Assessment results are considered as an 

important indicator for finding out problems in 

their curriculum and correcting them by 

participating countries. The critical report about 

results in PISA published by the researchers 

around the world says that PISA ranking of 

countries affect their education system 

negatively. The results of implementation of 

PISA in three-year period are stated to cause the 

participating countries to suggest short-term 

solutions with the aim of making necessary 

provisional adjustments. So, assessment cannot 

be performed according to a criteria, and 

moreover standard tests cannot be enough to 

assess student’s success according to modern 

educational perspective including alternative 

assessment methods (‚Academics Letter‛, 2014). 

It might be said that PISA tests about different 

topics may not reflect students’ whole success in 

participating countries exactly. Performance 

differences among countries may be said to 

result from their different regional, national or 

international education practices and policies. 

Despite to critical perspective of PISA, its results 

could be considered to help Turkey find out 

deficiencies in especially students’ success and 

curriculum.  

According to the research results, problem 

solving skills should be suggested to integrate in 

the subjects as a basic life skill while determining 

educational policies for future studies. The 

course content should be suggested to revise 

again based on problem solving skills as a main 

life skill for the students studying at different 

levels. For the future studies, it is thought to 

contribute that the curriculum content and 

educational activities implemented in Turkey 

and the other countries performing the highest 

scores in PISA would be analyzed 

comparatively. It can be suggested to compare 

PISA 2015 results of Turkey with other country 

results and other PISA results of Turkey as the 

study is limited with PISA 2003 and 2012 

problem solving results of Turkey.  Moreover it 

can be suggested that future studies would 

compare Turkey’s other sub-field results with 

each other or other countries’ results. 

 

References 

Ahyan, S., Zulkardi, & Darmawijoyo. (2014). Developing mathematics problems based on PISA level of 

change and relationships content. IndoMS – J. M. E., 5 (1), 47 – 56. 

Akyüz, G., & Pala, N. M. (2010). The effect of student and class characteristics on mathematics literacy 

and problem solving in PISA 2003. Elementary Education Online, 9(2), 668-678. Retrieved March 

2014, http://ilkogretimonline.org.tr/vol9say2/v9s2m18.pdf. 

Al- Rsai, M. S. (2013). Promoting scientific literacy by using ICT in science teaching. International 

Education Studies, 6(9), 175-186. 

Alshamali, M. A., & Daher, W. M. (2015). Scientific reasoning and its relationship with problem solving: 

The case of upper primary science teachers. International Journal of Science and Mathematics 

Education, 13(65), 2005-2015. 

Altun, M., & Akkaya, R. (2014). Matematik öğretmenlerinin PISA matematik soruları ve ülkemiz 

öğrencilerinin düşük başarı düzeyleri üzerine yorumları. Hacettepe Üniversitesi Eğitim Fakültesi 

Dergisi, 29(1), 19-34. 



50 SAÜ Eğitim Bilimleri Enstitüsü 

 

Altun, M., Aydın, N., Akkaya, R., & Uzel, D. (2012). PISA perspektifinden ilköğretim 8. sınıf öğrencilerinin 

matematik başarı düzeyinin tahlili. Retrieved on December 2014, 

http://doktora2012.files.wordpress.com/2012/10/zpisa-kuyeb.doc.  

Aydın, A., Sarıer, Y., & Uysal, Ş. (2012). Sosyoekonomik ve sosyokültürel değişkenler açısından PISA 

matematik sonuçlarının karşılaştırılması. Eğitim ve Bilim Dergisi, 37(64), 20-30. 

Baird, J., Isaacs, T., Johnson, S., Stobart, G., Yu, G., Sprague, T., & Daugherty, R. (2011). Policy effects of 

PISA. Retrieved June 2014, http://oucea.education.ox.ac.uk/wordpress/wp 

content/uploads/2011/10/Policy-Effectsof-PISA-OUCEA.pdf.  

Bakioğlu, A., & Yıldız, A. (2013). Finlandiya’nın PISA başarısına etki eden faktörler bağlamında 

Türkiye’nin durumu. Eğitim Bilimleri Dergisi, 38, 37 – 53. DOI:10.15285/EBD.2013385565.  

Berberoğlu, G., & Kalender, İ. (2005). Öğrenci başarısının yıllara, okul türlerine, bölgelere göre 

incelenmesi: ÖSS ve PISA analizi. Eğitim Bilimleri ve Uygulama, 4(7), 21-35. 

Biber, A. Ç., & Kutluca, A. Y. (2013). Farklı öğretim kademelerindeki öğrencilerin problem çözme becerisi 

algılarının çeşitli değişkenler açısından incelenmesi. Retrieved on 28th July, 2014. 

http://www.efdergi.ibu.edu.tr/index.php/efdergi/article/download/1255/2163.  

Bortoli, L., Thomson, S., Nicholas, M., Hillman,, K., & Buckley, S. (2010). PISA in brief: Highlights from 

the full Australian report: challenges for Australian education: Results from PISA 2003: The PISA 

2009 assessment of students’ reading, mathematical and scientific literacy. Retrieved May 2014,  

http://research.acer.edu.au/ozpisa/8. 

Brunner, M., Gogol, K. M., Sonnleitner, P., Keller, U., Krauss, S., & Preckel, F. (2013). Gender differences 

in the mean level, variability and profile shape of student achievement: Results from 41 

countries. Intelligence, 41, 378 – 395. 

Buchberger, F., & Buchberger, I. (2003). Problem solving capacity of a teacher education system as 

condition of success? An analysis of the Finnish case. Retrieved on 16th May 2014, http://www.see 

educoop.net/education_in/pdf/erasmus2003-oth-enl-t03.pdf. 

Cai, J., & Nie, B. (2007). Problem solving in Chinese mathematics education: research and practice. ZDM 

Mathematics Education, 39, 459 – 473. 

Codina, A., Canadas, M. C., & Castro, E. (2015). Mathematical problem solving through sequential 

process analysis. Electronic Journal of Research in Educational Psychology, 13(1), 73-110. 

http://dx.doi.org/10.14204/ejrep.35.14045.  

Çelik, F., Önal, A. S., & Yeler, M. (2012). İlköğretimde gelişmeler ve yeni yönelimler. Mehmet Akif Ersoy 

Üniversitesi Eğitim Bilimleri Enstitüsü Dergisi, 1(1), 35 – 50. 

Çelikkaleli, Ö., & Gündüz, B. (2010). Ergenlerde problem çözme becerileri ve yetkinlik inançları. 

Çukurova Üniversitesi Sosyal Bilimler Enstitüsü Dergisi, 19 (2), 361-377.  

Çoban, A. (2014). Probleme dayalı öğrenme. Behçet Oral (Ed.). Öğrenme öğretme kuram ve yaklaşımları (3. 

Baskı) içinde (s. 479-508). Ankara: Pegem Akademi Yayıncılık.  

Çobanoğlu, R., & Kasapoğlu, K. (2010). Pisa’da Fin başarısının nedenleri ve nasılları. Hacettepe 

Üniversitesi Eğitim Fakültesi Dergisi, 39, 121 – 131.  

De San Roman, A., & De La Rica, S. (2016). Gender gaps in PISA test score: The impact of social norms 

and the mother’s transmission of role attitudes. Estudios de Economia Aplicada, 34(1), 79-108.  

Demir, İ., & Kılıç, S. (2010). Öğrencilerin matematik başarısına etkileyen faktörlerin PISA 2003 

kullanılarak incelenmesi. Hacettepe Üniversitesi Eğitim Fakültesi Dergisi, 38, 44-54. 

Denner, J., Werner, L., & Ortiz, E. (2012). Computer games created by middle school girls: Can they be 

used to measure understanding of computer science concepts? Computers & Education, 58, 240 – 

249. 

Dreise, T., & Thomson, S. (2014). Unfinished business: PISA shows indigenous youth are being left 

behind. Retrieved on 24th July 2014, http://research.acer.edu.au./indigenous_education/37. 



Sakarya University Journal of Education 51 

 

Eurydice (2011). Avrupa’da matematik eğitimi: Temel zorluklar ve ulusal politikalar.  Retrieved on 25th 

July 2014, http://eacea.ec.europa.eu/education/eurydice/documents/thematic_reports/132TR.pdf. 

Fischer, A., Greiff, S., Wüstenber, S., Fleischer, J., Buchwald, F., & Funke, J. (2015). Assessing analytic 

and interactive aspects of problem solving competency. Learning and Individual Differences, 39, 

172-179. 

Fraenkel, J., Wallen, N., & Hyun, H. (2014). How to design and evaluate research in education (9th edition). 

New York: McGraw-Hill Higher Education. 

Greiff, S. (2012). Assessment and theory in complex problem solving – a continuing

 contradiction? Journal of Educational and Developmental Psychology, 2(1), 49 –56. 

Gülten, D. Ç. (2013). Distance education students’ self-efficacy levels of mathematical literacy. 

Educational Research and Reviews academic journals, 8(14), 1137-1143. 

Isoda, M. (2010). Lesson study: Problem solving approaches in mathematics education as a Japanese 

experience. Procedia Social and Behavioral Sciences, 8, 17-27. 

Jablonka, E. (2015). The evolvement of numeracy and mathematical literacy curricula and the construction of 

hierarchies of numerate or mathematically literate subjects. ZDM Mathematics Education, Springer 

Publishing. DOI 10.1007/s11858-015-0691-6.  

Jerrim, J. (2016). PISA 2012: How do results for the paper and computer tests compare? Department of 

Quantitative Social Science, Working Paper, 16-02. Retrieved on 27th March, 2016 from 

http://repec.ioe.ac.uk/REPEc/pdf/qsswp1602.pdf.   

Kılıç, Ç. (2013). Turkish primary school teachers' opinions about problem posing applications: students, 

the mathematics curriculum and mathematics textbooks. Australian Journal of Teacher Education, 

38 (5), 143 – 155. 

Köse, M., & Anıl, D. (2013). Examining academic achievement in PISA 2003, 2006 and 2009 Turkey 

implementation by using mathematics common items. Procedia – Social and Behavorial Sciences, 

106, 1167-1174. 

Lam, T. Y. P., & Lau, K. C. (2014). Examining factors affecting science achievement of Hong Kong in 

PISA 2006 using hierarchical linear modeling. International Journal of Science Education. DOI:  

10.1080/09500693.2013.879223 

Liu, C. C., Cheng, Y. B., & Huang, C. W. (2011). The effect of simulation games on the learning of 

computational problem solving. Computers & Education, 57, 1907-1918. 

Marsigit, & Rosnawati, R. (2011). Teachers’ simulation on developing problem solving based 

mathematics textbook in vocational senior high school mathematics teaching in Indonesia. Paper 

presented at APEC – Ubon Ratchathani International Symposium: Innovation on Problem 

Solving Based Mathematics Textbooks and E-textbooks, Thailand. 

Mgbame, C. O., Izedonmi, F. I. O., & Enofe, A. (2012). Gender factor in audit quality: Evidence from 

Nigeria. Research Journal of Finance and Accounting, 3(4), 81-88. 

Milli Eğitim Bakanlığı (MEB). (2009a). İlköğretim matematik dersi 6-8. sınıflar öğretim programı ve kılavuzu. 

Ankara: Talim ve Terbiye Kurulu Başkanlığı. 

Milli Eğitim Bakanlığı (MEB). (2009b). İlköğretim matematik dersi 1-5. sınıflar  öğretim programı. Ankara: 

Talim ve Terbiye Kurulu Başkanlığı. 

Novita, R., & Putra, M. (2016). Using task life PISA’s problem to support student’s creativity in 

mathematics. Journal on Mathematics Education, 7(1), 33-44.  

Oral, B., & Sözer, Y. (2013). Genel lise matematik öğretmenlerinin öğretim davranışlarına ilişkin öğrenci 

görüşlerinin değerlendirilmesi. Electronic Journal of Education Sciences, 2(4), 88 – 101. 

Organization for Economic Co-operation and Development (OECD). (2003). The PISA 2003 assessment 

framework – mathematics, reading, science and problem solving, knowledge and skills. Paris: OECD 

Publishing. 

http://repec.ioe.ac.uk/REPEc/pdf/qsswp1602.pdf


52 SAÜ Eğitim Bilimleri Enstitüsü 

 

Organization for Economic Co-operation and Development (OECD). (2004). First results from PISA 2003. 

Paris: OECD Publishing. 

Organization for Economic Co-operation and Development (OECD). (2013a). PISA 2012 results in focus. 

What 15-year-olds know and what they can do with what they know. OECD Publishing. Retrieved 

February 2014, http://www.oecd.org/pisa/keyfindings/pisa-2012-results overview.pdf. 

Organization for Economic Co-operation and Development (OECD). (2013b). Eğitim politikası genel 

görünümü: Türkiye. Retieved in April 2014, 

http://abdigm.meb.gov.tr/meb_iys_dosyalar/2013_11/15024414_eitimpolitikasgen 

grnmtrkiye.pdf. 

Organization for Economic Co-operation and Development (OECD). (2014a). PISA 2012 results: Creative 

problem solving students’ skills in tackling real-life problems. Paris: OECD Publishing. Retrieved April 

2014, http://www.oecd.org/pisa/keyfindings/pisa-2012-results-volume-v.htm.  

OECD and PISA tests are damaging education worldwide- academics’ letter. (2014, 6th May). The 

Guardian. Retrieved in May 2014, http://www.theguardian.com/education/2014/may/06/oecd-

pisa-tests-damaging-education-academics. 

Owen, G. T.  (2013). Qualitative  methods  in  higher  education  policy  analysis:  Using interviews and 

document analysis. The Qualitative Report, 19(52), 1 – 19. 

Pala, N. (2008). PISA 2003 sonuçlarına göre öğrenci ve sınıf özelliklerinin matematik okuryazarlığına ve 

problem çözmeye etkisi. Yayımlanmamış yüksek lisans tezi. Balıkesir Üniversitesi, Fen Bilimleri 

Enstitüsü. Balıkesir. 

Pehkonen, E. (2007). Problem solving in mathematics education in Finland. Retrieved on 25 th  May 2014, 

http://unige.ch/math/EnsMath/Rome2008/ALL/Papers/PEHKON.pdf. 

Polivanova, K. N. (2015). Educational outcomes of middle school in the context of international research. 

Psychological Science and Education, 20 (4), 19-30. DOI: 10.17759/pse.2015200402 

Repenning, A., Basawapatna, A., & Klymkowsky, M. (2013). Making educational games that work in the 

classroom. A new approach for integrating STEM simulations. Retrieved on 25th May 2014, 

http://ieeexplore.ieee.org/xpl/abstractAuthors.jsp?arnumber=6659151&tag=1. 

Roman, G., & Rica, S. (2012). Gender gaps in PISA test scores:  The impact of social norms and the 

mother's transmission of role attitudes. Discussion Paper Series, Forschungsinstitut zur Zukunft 

der Arbeit, 66338. Retrieved on 28th July 2014, http://nbnresolving.de/urn:nbn:de:101:1-

201205026042. 

Rosen, Y., & Mosharraf, M. (2014, May). New methods in online assessment of collaborative problem 

solving and global competency. Paper presented at International Association for Educational 

Assessment Conference, Singapore. 

Sağlam, M., Özüdoğru, F., & Çıray, F. (2011). Avrupa Birliği eğitim politikaları ve türk eğitim sisteöine 

etkileri. Yüzüncü Yıl Üniversitesi Eğtiim Fakültesi Dergisi, 8(1), 87-109.  

Sealy, K. M., Perry, S. M., & DeNicola, T. C. (2016). Relationships and predictors of principal job 

satisfaction across multiple countries: a study using TALIS 2013 and PISA 2012. Retrieved on 28th  

March, 2016 from http://ssrn.com/abstract=2717056.  

Stacey, K. (2011). The PISA view of mathematical literacy in Indonesia. IndoMS. J. M.E., 2(2), 95-126. 

Sukoriyanto, Nusantara, T., Subanji, & Chandra, T. D. (2016). Students’ error in solving the permutation 

and combination problems based on problem solving steps of Polya. International Education 

Studies, 9 (2), 11-16. 

Thomson, S. (2013). A teachers’ guide to PISA mathematical literacy (First edition). Australia: ACER 

Press. Educational Research and Evaluation: An international Journal on Theory and Practice, 17(4), 263-

281. 

http://www.theguardian.com/education/2014/may/06/oecd-pisa-tests-damaging-education-academics
http://www.theguardian.com/education/2014/may/06/oecd-pisa-tests-damaging-education-academics
http://unige.ch/math/EnsMath/Rome2008/ALL/Papers/PEHKON.pdf
http://dx.doi.org/10.17759/pse.2015200402
http://ssrn.com/abstract=2717056


Sakarya University Journal of Education 53 

 

Timmers, C. F., Walraven, A., & Veldkamp, B. P. (2015). The effect of regulation feedback in a computer-

based formative assessment on information problem solving. Computers & Education, 87, 1-9. 

Turner, R. (2016). Lessons from PISA 2012 about mathematical literacy: An illustrated essay.  PNA, 10(2), 

77-94.  

Tümkaya, S., Aybek, B., & Aldağ, H. (2009). An investigation of university students’ critical thinking 

disposition and perceived problem solving skills. Eurasian Journal of Educational Research, 36, 57-

74.  

Türer, A. (2010, Mayıs). 1948-1968-1995 ilkokul ve 2006 ilköğretim programlarının bu programlara 

yansıyan eğitim düşüncesi açısından değerlendirilmesi. Ulusal Eğitim Programları ve Öğretim 

Kongresinde sunulmuş bildiri, Ayvalık. 

Van Merrienboer, J. J. G. (2013). Perspectives on problem solving and instruction. Computers & Education, 

64, 153-160. 

Villar, A., & Fellow, A. J. (2016). Educational poverty as a welfare loss: Low performance in the OECD 

according to PISA 2012. Universidad Pablo de Olavide, Department of Economics, Working Paper. 

Retrieved on 28th  March, 2016 from http://www.upo.es/serv/bib/wps/econ1604.pdf.  

Weiss, L., & Müller, A. (2014). Are PISA science questions authentic according to pupils and teachers? 

Paper presented at New Perspectives in Science Education International Conference, Florence, 

Italy. 

Wheater, R., Ager, R., Burge, B., & Sizmur, J. (2013). Student achievement in Northern Ireland: Results in 

mathematics, science and reading among 15-year-olds from the OECD PISA 2012 study. Slough: 

National Foundation for Educational Research Publishing. 

Wüstenburg, S. (2013). Nature and validity of complex problem solving. Unpublished dissertation of 

doctorate. Heidelberg Universitat, Verhaltens und Empirische Kulturwissenchaften der 

Ruprecht Facultat, Germany. 

Yang, C. K. (2011, Fall). How do students’ problem solving strategies and preferences in learning 

environments relate to their mathematical performance? A comparative study between South 

Korea and United States. Paper presented at the SREE Conference, Washington DC, USA. 

Yenilmez, K., & Yılmaz, S. (2008). İlköğretim ikinci kademe öğrencilerinin problem çözmedeki kavram 

yanılgıları. Sakarya Üniversitesi Eğitim Fakültesi Dergisi, 15, 75-97. 

Yin, R. K. (2014). Case study research: Design and methods. (5th edition). United State of America:SAGE 

Publications.  

Zaman,  A.,  Farooq,  R.  A.,  Ghaffar,  A.,  Ali,  R.,  &  Naz,  A.  (2014).  Problem  solving performance  in  

mathematics: A survey of secondary school’s students in Pakistan. Research Journal of Recent 

Sciences, 3(6), 1-5. 

Zhu, Z. (2007). Gender differences in mathematical problem solving patterns: A review of literature. 

International Education Journal, 8(2), 187-203.   

 

 

  

http://www.upo.es/serv/bib/wps/econ1604.pdf

