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Turkish Students’ STEM Achievement 

• Despite the young population rate and the booming 
economy, most students’ achievement levels in STEM fields 
are not at expected levels in Turkey.  

• According to international examinations (e.g., PISA), Turkish 
students’ achievement levels in STEM fields are quite low in 
contrast with students in other OECD countries.  

• In terms of general science achievement ranking,          Turkey 
was 29th among 30 OECD countries in PISA 2006; Turkey was 
32nd among 34 OECD countries in PISA 2009, Turkey was 
35nd among 38 OECD countries in PISA 2015 (OECD, 2007, 
2010a, 2016).  

• Although Turkey has national improvements compared to 
previous PISA results, these improvements in science 
achievement did not reflect international rankings.  



Achievement Gaps 

• Achievement gaps refers to differences of 
students’ STEM achievement depending on 
educational factors (e.g., school types or 
students’ socioeconomic backgrounds), 
especially in the national context.  

• These achievement gaps or differences can be 
observed on individual, group, school, and/or 
regional levels.  

 



 
Challenges in the Turkish Education System 

      Although there are many challenges in the area of STEM 
Education in the current Turkish education system, the 

     most distinct challenges could be categorized under  
 
Four Titles:  
(1) quality differences in school types,  
(2) competitive nationwide examinations,  
(3) teacher-centered STEM teaching from elementary school 

through college, and  
(4) the effects of socioeconomic background differences on 

STEM achievement.  
 



 
Challenge 1 

Large Quality Differences in School Types 

 • In Turkey, interschool variability is much higher than 
intraschool variability in terms of Turkish students’ 
science and math achievement (OECD, 2004, 2007, 
2010b, 2016).  

• According to the Ministry of National Education 
(MONE) education report, among OECD countries, the 
biggest achievement gap between high schools existed 
in Turkey (MONE, 2004).  

• This challenge seems to be the biggest factor widening 
STEM achievement gap in Turkey; unfortunately this 
problem continues according to PISA 2015 results 
(OECD, 2016).  
 



 
Solution 1 

Resolving Quality Differences in School Types  

 • In Turkey, Science and Anatolian high schools 
designate much more time for STEM in their 
curricula, and teacher quality in these schools is 
better than it is in general high schools and 
vocational and technical high schools (Alacacı & 
Erbaş, 2010).  

• In response to these challenges, it might be 
suggested that strong STEM programs can be 
enacted in all high schools.  

• In addition, teacher and student quality across 
high schools could be more homogeneous.  
 
 



 
Challenge 2  

Competitive Nation-Wide Examinations 

 • The Turkish education system is highly influenced by 
nationwide central examinations from elementary 
schools through doctorate admissions. These 
examinations generally line, select, and place students 
into different kinds of schools.  

 

• Placing students into schools depending on the results 
of competitive examinations increases achievement 
gaps between high schools, in turn leading to 
discrimination at the school level (Berberoglu & 
Kalender, 2005; Koseleci-Blanchy & Sasmaz, 2011).  

 



 
Solution 2  

Decreasing the Number of Nation-Wide Examinations  

 
• The first concrete step was taken to resolve this 

challenge in 2010: the level placement 
examinations in 6th and 7th grades were removed.  

• MONE is planning to eventually remove all 
nationwide examinations in the elementary 
school levels.  

• Another plan developed by MONE is to use level 
placement tests only to obtain information about 
students’ learning levels and curriculum 
effectiveness, not for the placement of the 
students into high schools. 
 



 
Challenge 3  

Teacher-Centered Science Teaching   
  

• Despite the recent elementary and middle school 
science curriculum reforms, implementations of 
teacher-centered science teaching in most of Turkish 
classrooms still continue (Akpınar & Ergin, 2005).  
 

• Teachers mostly encourage their students to improve 
their scientific content knowledge and to perform well 
on nationwide examinations (Yalvac, Tekkaya, 
Cakiroglu, & Kahyaoglu, 2007). Other dimensions of 
scientific literacy such as understanding the nature of 
science are ignored in these classrooms.  
 



 
Solution 3 

In-Service Teacher Education 
  

• MONE should have given more importance to 
in-service teacher education programs across 
the country.  

• These programs should discuss why Turkish 
students’ science achievement is so low and 
how teachers successfully implement these 
curricula could be discussed with teachers 
both theoretically and practically.  

 



 
Challenge 4  

The Effects of Large Socioeconomic Background 
Differences on Science Achievement 

  

• Many studies including national and international 
examination results (e.g., UEE and PISA) show that Turkish 
elementary and middle school students’ socioeconomic 
backgrounds were highly related to their STEM achievement.  

 

• PISA 2009 results found a high correlation between students’ 
socioeconomic background and their science achievement, 
and 19 percent of the variance between student 
achievements was explained by the ESCS (OECD, 2010b).  

 



  
Solution 4 

Equality in School Types & Preschool Education  

 • MONE is working on unifying similar high schools 
under one umbrella and decreasing the number of high 
school types.  

• In order to reduce the effect of socioeconomic 
background on student achievement, high quality 
preschool education has been provided for children 
whose parents volunteer to take this education.  

• MONE has recently accelerated the spread of 
preschool education across the country in order to 
resolve the problem of large differences in 
socioeconomic backgrounds.  

 



 
Concluding Remarks and Suggestions 

 
• Gender mostly does not create difference among Turkish 

students’ STEM achievement according to the PISA results.   
• Many Turkish teachers continue traditional teaching 

methods despite the recent science curriculum reform. 
Regarding this challenge, it might be suggested that 
quantity and quality of in-service training could be 
improved by MONE.  

• Also, MONE should reconsider preservice teacher 
education and teacher selection and placement systems. 
Teachers should be highly trained in teacher education 
programs because highly educated and motivated teachers 
are indispensable parts of successful education systems 
 



 
Concluding Remarks and Suggestions 

 
• Although changing the effects of socioeconomic 

background on students’ achievement gaps does not 
appear to be an easy task to achieve in the near future, 
MONE can develop strategies to overcome this challenge. 

 

• For example, more budget and resources could be 
separated for education. Disadvantaged schools and 
students could be supported by the Turkish government.  

 

 



Concluding Remarks and Suggestions 

• While the average percentage of education expenses is 
6 % of the GDP for OECD countries, the percentage for 
Turkey is 4.23 % in 2015. However, 78 % of this budget 
goes to personal costs.  

• Therefore, perhaps the Turkish government should 
allocate more budget to education and support 
investments in educational resources. With this 
increasing budget and investments, teacher quality and 
school environment could be improved, which would 
increase students’ academic achievement in science.  

 



Concluding Remarks and Suggestions 

• Science and Mathematics curricula were revised in 2013 in 
Turkey, considering low achieving scores in STEM fields 
coming from PISA and TIMSS results. 
 

• Moreover, in 2017, the MONE is making another revision 
on Science and Mathematics programs. These programs 
include STEM education approach in their content and 
program aims. 
 

• In addition to this, the MONE published the STEM report, 
focusing on the improvement of STEM education from early 
childhood education to high school levels (MEB, 2016). This 
report is particularly focusing on students’ 21st century 
skills and STEM knowledge and practices.  
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