Mevlana International Journal of Education (MIJE)
Vol. 2(2), pp. 50-66, 30 December, 2012
Auvailable online at http:/mije.mevlana.edu.tr/

Achievement Gaps Between Different School Types and Regions in Turkey:
Have They Changed Over Time?

Sedat Gumus’
Ministry of National Education, Ankara, Turkey

Erkan Hasan Atalmis
Department of Educational Psychology, University of Kansas, Lawrance, USA

Article history Common international student assessments have become a global
phenomenon in recent years. Accordingly, there has been significant emphasis

gg“leli‘;e(;i]:z on students’ performances on international assessments in Turkey. This study
o investigates the changes in Turkish students’ achievement in PISA
Received in revised form: assessments between 2003 and 2009, with specific attention paid to the
05.12.2012 achievement gaps between students who reside in different regions and who
attend different types of schools in order to explore the areas that policy
Accepted: ST . P
07122012 makers need to focus on. The results indicate that the situation in terms of the
achievement gaps between different types of schools does not seem very
Key words: promising, although there are some positive signs regarding closing the
PISA, achievement gap, Turkey, ~ achievement gaps between different regions. In this context, there is a need
regional differences, types of for special attention toward improving the quality of education at the lowest
schools performing high schools, such as general high schools and vocational high
schools, in order to increase Turkish students’ average achievement.
Introduction

Beginning with the emergence of human capital theory, which emphasizes the importance of education
and training for socio-economic well-being (Becker, 1993), the effect of educational attainment on both
individuals’ income and their countries’ economic growth has been paid great attention in the literature.
This attention, however, has recently switched from educational attainment to educational achievement
because the cognitive skills that individuals possess are seen as a more direct measure of human capital
(Hanushek & Woessmann, 2010). Recent literature has indicated that there is a strong link between
student achievement and economic well-being at both the individual and national levels (Barro, 2001 ;
Hanushek & Kimko, 2000; Hanushek & Woessmann, 2008; Tyler, Murnane, & Willett, 1999). 1t is
further observed that the impact of students’ achievement in international assessments on economic
growth is stronger than the impact of educational attainment (Barro, 2001). As a result, the value of
assessing students’ cognitive skills has been realized by many countries around the world, and the idea
of what students know has started to get more attention in comparison with knowing how long students
spend in schools (Hanushek & Woessman, 2010).

Common international student assessments, such as the Programme for International Student
Assessment (PISA), the Trends in International Mathematics and Science Study (TIMSS), and the
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Progress in International Reading Literacy Study (PIRLS), therefore, have become a global
phenomenon because these assessments provide reliable data, which makes it possible to conduct
various statistical analyses with the aim of understanding both the determinants of student achievement
and its socio-economic outcomes. Thus, many countries around the world have increasingly
participated in international assessments of math, science, and reading to better understand their
students’ performances in these important subjects and compare their achievement with the rest of the
world (Hanushek & Woessmann, 2010). For example, the number of countries that participated in the
last three PISAs was 41 in 2003, 57 in 2006, and 65 in 2009.

Turkey has also participated in some of the well-recognized international student assessments. So far,
Turkey has participated in TIMSS (1999 and 2007), PIRLS (2001), and PISA (2003, 2006, and 2009).
In these international student assessments, Turkey often places among the lowest performing countries.
In addition to the low performances of Turkish students in general, significant inequalities between
different student groups were also illustrated in the results of these assessments (Aksit, 2007; Dinger &
Kolasin, 2009). Therefore, Turkey’s disappointing performance in these assessments has become an
important subject in educational policy debates and has been reported on intensively by media (Giir,
Celik, & Ozoglu, 2012), similar to what happened in many other low-performing countries (Hanushek
& Woessmann, 2010). The Turkish government was also displeased with this situation and responded
quickly by changing the long-held curriculum in 2005 (Giir, et al., 2012). In addition, several
educational projects with different goals, such as increasing secondary education from three to four
years and promoting technology integration into education, have been initiated during the last decades
in order to increase Turkish students’ achievements in general and eliminate the achievement gaps
between different student groups (Celen, Celik, & Seferoglu, 2011).

In this context, this study aims first to report the changes in Turkish students’ achievements in
mathematics, science, and reading over time by using the data from the first and last PISA studies
(PISA 2003 and PISA 2009) in which Turkey participated. Second, it explores the achievement gaps
between students who live in different regions and students who attend different types of schools in
both assessments, and investigates how these gaps have changed over this period. Results of the study
make it clear if the Turkish govermnment’s educational interventions in recent years have been
successful in terms of increasing general student achievement and closing the achievement gaps
between different student groups. The results will also explore the areas that need to be focused on by
policy makers and researchers.

Achievement Gaps between Different Student Groups in Turkey

Beyond student achievement in general, the level of equality in the education sector is also
recognized as an important factor that can facilitate the development of countries (Barro & Lee, 2000).
Education is seen as one of the most effective ways by which the socio-economic disadvantages that
children carry from their families can be eliminated. However, if the education sector in a country
cannot provide equal educational opportunities to different socio-economic groups, it is hard to ensure
social mobility in the society (Dinger & Kolasin, 2009). Therefore, education can play an important
role in the economic development of countries, not only because it enhances the human capital, but also
because it can either diminish or strengthen the social inequalities (Lee, 2002). Hence, in addition to
their efforts to increase general educational achievement among their students, governments should
also work hard to provide quality education equally to every child in their societies.

While the crucial nature of providing a high-quality education to every student regardless of
their socio-economic background is well accepted and defended, it does not seem to be happening in
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many countries. There is a large body of existing literature that uniformly suggests a strong link
between students’ socio-economic backgrounds and their academic achievement in many developing
and developed countries (Chudgar & Luschei, 2009; Sirin, 2005). In this regard, Turkey is not an
exception. According to the results of PISA 2009, for example, Turkey is among the OECD countries
that show the highest variation between low and high socio-economic groups in terms of students’
performances in math, science, and reading (OECD, 2010). Studies that have investigated the factors
associated with Turkish students’ performances on both national exams and international assessments
have also found a significant relationship between students’ socio-economic characteristics, such as
parental education, parental occupation, home environment, distance from school, sibling size, etc., and
their academic achievement (Anil, 2009; Gelbal, 2008; Mohammmadi, Akkoyunlu, & Seker, 2011;
Yalcin, Aslan, & Usta, 2012). In addition, regional and school-based inequalities in terms of students’
academic performances are explicit in Turkey (Alacaci & Erbas, 2010; Berberoglu & Kalender, 2005;
Dinger & Kolasin, 2009; Erberber, 2009).

There have been significant disparities between regions of Turkey in terms of many educational
indicators, such as average educational attainment, adult literacy, and school enrollment rates (MoNE,
2010; Tomul, 2007; UNESCO, 2010). Beyond the inequalities in these quantitative indicators,
differences in the quality of education between Turkish regions are also verified by the current
literature. The results of international student assessments have indicated great disparities between
regions of Turkey in terms of student achievement. It has been observed that while Marmara, Aegean,
and Central Anatolia regions have enjoyed with the highest average scores in these assessments, two
eastern regions, Eastern Anatolia and Southeastern Anatolia, have experienced the lowest average
scores. These results also perfectly align with the results of national exams, such as the secondary
school selection and university entrance exams (Berberoglu & Kalender, 2005; Karip & Apaydin, 2007,
Sarier, 2010).

In addition to regional disparities, there are also massive achievement gaps between students
who attend different types of schools in Turkey. Turkey had the largest variance internationally
between schools in terms of students’ performances in PISA 2003 (Alacaci & Erbas, 2010). Given the
tracking system, which is based on a highly competitive selection exam after primary education, this
result is not surprising. It has been observed that science high schools and Anatolian high schools,
which generally accept the highest ranked students in the secondary school selection exam, perform
best in both international assessments and national university entrance exams. On the other hand, the
performances of students who attend general or vocational high schools are dramatically lower
(Alacaci & Erbas, 2010; Berberoglu & Kalender, 2005; Demir, Depren, & Kilic, 2010). It is also
noteworthy that there is a strong association between students’ socio-economic status and the types of
schools that they attend in Turkey (Alacaci & Erbas, 2010). The reason for this situation might be that
parents have to spend significant amounts of money and time on private schooling, tutoring, text books,
etc., in order to have their children be successful in selection exams and attend better secondary schools.
This, of course, gives an undeniable advantage to children who have more educated and affluent
parents, and children who live in urban areas and more developed parts of the country.

Methodology
Data Source

PISA focuses on the capabilities of 15-year olds in three main subjects: mathematics, science,
and reading. While the Turkish data for PISA 2003 had a sample of 4855 15-year-old students (2090
girls and 2765 boys) attending 7™ (n=27), 8" (n=92), 9™ (n=191), 10™ (n=2863), 11™ (n=1670) and 12"
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(n=12) grades, PISA 2009 was collected from a sample of 4996 15-year-old-students (2418 girls and
2578 boys) attending 7™ (n=35), 8" (175), 9™ (n=1259), 10™ (n=3327), 11" (n=190), and 12" grade
(n=10).

Research Questions and Empirical Strategy

This study examines three main research questions: Have Turkish students’ achievements on
international assessments changed significantly from 2003 to 2009? Has the achievement gap among
students from different regions changed significantly over this period in Turkey? Has the achievement
gap among students from different types of schools changed significantly over this period in Turkey?

In order to answer these questions, an independent sample ¢ test, Cohen-d effect size, and one-way
analysis of variance (ANOV A) were conducted. In this study, ¢ test evaluates the changes in the mean
scores of each subject (math, reading, or science) from 2003 to 2009, as well as the mean differences
between a pair of regions and between a pair of types of schools in both 2003 and 2009. Cohen-d effect
size is applied to calculate the magnitude of the mean difference. ANOVA is conducted to examine the
relationship between a subject and regions, and subject and types of schools. To do these analyses,
SPSS and Microsoft Excel are used.

Findings
Changes in Students’ Achievements in Turkey

Table 1 indicates whether students’ achievements in math, reading, and science have changed
over time in Turkey.

Table 1. Mean of Students’ Achievement Scores in 2003 and 2009

Subjects PISA-2003 PISA-2009 T-test d-Effect size

Mean 426.72 446.51 1
Math 10.56* 0.21

SD 91.81 88.06

Mean 443.52 465.71 1
Reading 13.56* 0.27

SD 84.79 77.56

Mean 436.14 45536 1
Science 11.84% 0.24

SD 85.89 75.09

*p<0.01, 'Small effect size

We conducted an independent sample ¢ test to examine whether the students’ achievements in math,
reading, and science have significantly changed from PISA 2003 to PISA 2009, as shown at Table 1.
The test results indicated that students’ achievement in each subject significantly increased in PISA
2009 (t mathi=10.56; t 1cag=13.56; t science=11.84). However, their magnitude of increase is small, since the
Cohen-d effect size was around 0.2 (d mati=0.21; d reading=0.27; d science=0.24).

Achievement Gap among Students from Different Regions over Time

This section focuses on the regional differences in student achievement in Turkey. We began by
analyzing how students’ achievements in the same region changed from 2003 to 2009. Then, we
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investigated whether the achievement gaps between students from different regions changed over this
period or not.

Within Group Analyses

First, an independent sample ¢ test was applied to investigate the changes in students’
achievement in each region between PISA 2003 and PISA 2009, as indicated at Table 2.

The findings showed that while students’ achievements in Marmara Region had significantly increased
only in reading, students’ achievements in the other six regions had increased in at least two subjects
from 2003 to 2009. According to Cohen-d effect size, the magnitudes of increase are small in all
regions but Eastern Anatolia. Students’ achievements in all three subjects have significantly increased
with medium effect size from 2003 to 2009 in Eastern Anatolia region.

Table 2. Mean of Students” Achievement Scores among Regions

Regions Subjects PISA 2003 PISA 2009 T-test d-Effect Size
Math 44548 44737 0.54 0.02
Marmara Reading 46294 469 .24 2.15% 0.08'
Science 453.24 456.64 1.16 0.04
Math 439.75 45927 291%* 0.16'
Aegean Reading 454 .85 470.6 1.79 0.10
Science 44691 460.75 1.98* 0.11'
Math 419.93 460.74 6.52% 0.36'
Mediterranean Reading 440.29 469.98 451%* 0.25'
Science 429.51 461.58 5.53% 0.30'
Math 447.12 460.25 2.03* 0.10'
Central Anatolia ~ Reading 460.74 48041 2.77* 0.14'
Science 453.68 472.62 3.24% 0.16'
Math 419.51 450.21 4.59% 0.27'
Black Sea Reading 440.34 473.03 4.83% 0.28'
Science 431.99 459.07 4.34% 0.26'
Math 3614 42434 8.22% 0.60
Eastern Anatolia Reading 376.04 442.12 9.27* 0.68>
Science 378.88 440.08 8.97* 0.66
Math 379.76 394.19 1.75 0.12
i‘;‘:ﬁ(‘jf;tem Reading 3942 423.82 3.74% 0.26'
Science 392.7 41141 2.46* 0.17'
*p<0.05

'Small effect size (d~0.2), “Medium effect size (d~0.5), *Large effect size (d>0.8)

Between Group Analyses

Math Achievement. A one-way analysis of variance was conducted to evaluate the relationship
between students’ math achievement and their regions in 2003 and 2009. The results of analyses
showed that there was a significant relationship between students’ performance in PISA and their
regions of residence in both 2003 and 2009 (F (6, 4848) = 64.75, p<0.0001 and F (6, 4989) = 39.88,
p<0.0001, respectively).
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The strength of the relationship between math achievement and region, as assessed by n?, is medium,
accounting for 7% and 4% of the variance of math achievement in 2003 and 2009, respectively. This
indicates that the impact of region on math achievement diminished from 2003 to 2009 in Turkey.
More detailed analysis is given below to comprehend the difference of variance over time between
regions.

Table 3 shows independent ¢ test results, which illustrate the achievement gaps in math between

different regions in both PISA 2003 (lower triangle) and PISA 2009 (upper triangle), whereas Table 4
indicates the magnitude (d-effect size) of the students’ math achievement gaps in these assessments.

Table 3. T-test for Students” Math Achievement Gaps between Different Regions

2003 2009 Ma. Ae. Me. C.A. B.S. E.A. S. A,
Marmara (Ma.) 2.92% 332% 343" 0.70 -4.57% -11.46*
Aegean (Ae.) -1.27 0.30 0.21 -1.83 -6.12% -12.15%
Mediterranean (Me.) -5.79" -3.86" -0.11 -2.14% -6.41* -12.49%
Central Anatolia (C.A.) 0.40 1.51 5.70° -2.14% -6.54% -12.88%
Black Sea (B.S.) 547" -3.73" -0.08 543" -4.50% -1035%
Eastern Anatolia (E.A.) -1536°  -1290° -9.77°  -1487°  -930° -4.93%
i‘l’l‘:t}(‘ﬁf‘;t(esmA) 1184 977" 663" -1154"  -630° 267"

* p<0.05

There are 21 pairs of comparison for mean differences in students’ math achievement between regions.
Mean differences between four pairs of comparisons [(Ma., Ae.), (C.A., Ma.), (C.A., Ae.), (B.S., Me.)]
were not significant in PISA 2003, while five of them [(Ma., B.S.), (Ae., Me.), (Ae., C.A.), (Ae., B.S),
(Me., C.A.)] were not significant in PISA 2009. According to these results, the earlier interpretation is
confirmed, and it seems that regional differences in student achievement have decreased, but have not
completely been eliminated. Additionally, the students’ math achievements in Eastern Anatolia and in
Southeastern Anatolia, the two lowest performing regions, were statistically lower than all other
regions not only in PISA 2003 but also in PISA 2009. Although Eastern Anatolia increased its
performance in math with a medium effect size, it was not enough to close the achievement gaps
between any region, but Southeastern Anatolia. The Eastern Anatolia region, in fact, has closed its
achievement gap in Math with the Southeastern Anatolia region and even significantly outperformed it
in 2009.
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Table 4. Magnitudes of Regional Differences in Math Achievement

2009

2003 Ma. Ae. Me. C.A. B.S. E.A. S.A.
Marmara (Ma.) 0.14' 0.16' 0.15' 0.03 027" -0.62
Aegean (Ae.) -0.06 0.02 0.01 011" -041' -0.76
Mediterranean (Me.) 027" -021' -0.01 -0.12" 042" 077
Central Anatolia (C.A.) 0.02 0.08 0.29' -0.12! -0.42' -0.77%
Black Sea (B.S.) 028" -022"  0.00 -0.29' 0.30' -0.65
Eastern Anatolia(E.A.) -089°  -0.82°  -0.62° -091°  -0.62 -0.35'
Southeastern

2 2 2 2 ) 1
Anatolia (S.A) -0.70 -0.64 -043 -0.72 -042 0.19

'Small effect size, “Medium effect size, "Large effect size

The differences in students’ math achievement had small effect size among seven pairs of comparisons,
had medium effect size among seven pairs of comparisons, and had large effect size among three pairs
of comparisons in PISA 2003. In PISA 2009, twelve pairs of comparisons had small effect size, five of
them had medium effect size, and no pairs of comparisons had large effect size. As seen, the
magnitudes of the mean differences between regions also decreased from 2003 to 2009. This was
mostly caused by the significant increase in the performance of the Eastern Anatolia region. The
magnitudes of mean differences in students’ math achievement between Eastern Anatolia and each of
the other individual regions decreased significantly (from medium or large to small) from 2003 to 2009.

Reading Achievement. A one-way analysis of variance was conducted to evaluate the
relationship between students’ reading achievement and their regions in 2003 and 2009. The
relationship between students’ performance in PISA and their regions of residence was significant in
both 2003 and 2009 (F (6, 4848) = 89.8, p<0.0001 and F (6, 4989) = 35.24), p<0.0001, respectively). In
addition, n? was calculated to find the strength of the relationship between reading achievement and
region. The results show that regions accounted for 10% and 4% of the variance of reading
achievement in 2003 and 2009 respectively. It can be interpreted that the impact of region on students’
achievement in reading also significantly decreased from 2003 to 2009, similar to the math
achievement.

Table 5 presents students’ achievement gaps in reading between different regions in PISA 2003 (lower

triangle) and PISA 2009 (upper triangle), while Table 6 shows the magnitude (d-effect size) of these
achievement gaps.
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Table S. T-test for Students’ Reading Achievement from Different Regions

2003 2009 Ma, Ae. Me. C.A.  BS  EA  S.A
Marmara (Ma) 0.38 021 335" 1.03 610" -11.09"
Aegean (Ae.) 2.09° -0.14 240" 0.55 566" -9.89"
Mediterranean (Me) -6.01" 332" 257 0.70 556" -9.81"
Central Anatolia (C.A.) -0.63 1.42 5.02" -1.78 27907 -12.50°
Black Sea (B.S.) -5.57" -3.13" 0.01 -4.70" -6.08" 1029
Eastern Anatolia (E.A.) -18.57°  -15.18"  -1255°  -17.19°  -12.04 -3.39°
i?littgfl:t(esrl) 1449°  -1156°  -890°  -1334° 855  3.09"

*p<0.05

Mean differences in students’ reading achievements among three pairs of comparisons [(C.A., Ma.),
(C.A., Ae.), (B.S., Me.)] were not significant in PISA 2003, while seven of them [(Ma., B.S.), (Ma.,
Me.), (Ma., BS.), (Ae., Me.), (Ae., B.S.), (Me., B.S.), (C.A., B.S.)] were not significant in PISA 2009.
As seen, the effect of region on students’ reading achievement also decreased. Similar to the results of
the students’ math achievements, their reading achievements in Eastern Anatolia and in Southeastern
Anatolia were significantly lower than the other individual regions in not only PISA 2003 but also in
PISA 2009.

Table 6. Magnitude of Regional Differences in Reading Achievement

2003 2009 Ma., Ae. Me, C.A. B.S. E. A. S.A
Marmara (Ma.) 0.02 0.01 0.15' 0.05 -0.36° -0.60°
Aegean (Ae.) -0.10" -0.01 0.13' 0.03 -0.382 -0.62*
Mediterranean (Me.) -0.28! -0.18! 0.14' 0.04 -0.37* 0617
Central Anatolia (C.A.) -0.03 0.07 0.25' -0.10" -0.50% -0.75*
Black Sea (B.S.) 028" -0.18"  0.00 -0.25" -0.41° -0.65°
Eastern Anatolia (E.A.) -1.08° 098  -0.80° -1.05° -0.80° -0.24'
i‘l’]‘:tlc‘)ff‘:t(es”;) 085 -075  -057° 083 057 023

"small effect size, “medium effect size, °large effect size

Table 6 shows the magnitudes of mean differences in reading between regions over time. Mean
differences in students’ reading achievement among eight pairs of comparisons had small effect size,
three pairs of comparisons had medium effect size, and seven pairs of comparisons had large effect size
in PISA 2003. In PISA 2009, five pairs of comparisons had small effect size and ten of them had
medium effect size, while no pair had large effect size. Similar to the findings related to math
achievement, the magnitudes of mean differences in students’ reading achievement between regions
significantly diminished. Specifically, students’ reading achievement between Eastern Anatolia and
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each of the other individual regions decreased significantly (from large to medium) from 2003 to 2009,
and Eastern Anatolia started to outperform Southeastern Anatolia in 2009.

Science Achievement. A one-way analysis of variance was conducted to evaluate the
relationship between students’ science achievement and their region in 2003 and 2009. The relationship
between students’ science achievement and their regions of residence was significant in both 2003 and
2009, (F (6, 4848) = 66.34, p<0.0001 and F (6, 4989) = 37.74), p<0.0001, respectively). The strength
of the relationship between science achievement and regions is assessed by n?. Results indicated that
regions accounted for 7% and 4% of the variance of science achievement in 2003 and 2009,
respectively. Again, it seems that the effect of region on students’ achievement in science decreased
from 2003 to 2009.

Table 7 presents achievement gaps between students from different regions in PISA 2003 (lower
triangle) and PISA 2009 (upper triangle), while Table 8 shows the magnitude (d-effect size) of the
students’ science achievement gaps in PISA 2003 (lower triangle) and PISA 2009 (upper triangle).

Table 7. T-test for Students’ Science Achievement from Different Regions
2009

2003 Ma. Ae. Me. C.A. B.S. E.A. S.A.
Marmara (Ma.) 1.18 143 496" 0.68 386" -1143
Aegean (Ae.) -1.60 0.20 3.00" -0.40 425" -10.79°
Mediterranean (Me.) 613" 386" 281 -0.60 444" 1103
Central Anatolia (C.A.) 0.10 1.56 576" 338 695" -13.98"
Black Sea (B.S.) 5100 -3.137 053 -4.84° 3877 -1031°
Eastern Anatolia (E.A.) -1548°  -1276°  -9.63°  -1477°  -9.69 -5.49°
i?]lallttl;??;t(esnj’%) 1244 210060 -692"  -1189° 710" 229"

*p<0.05

The mean differences in students’ science achievement (Table 7) are very similar to the ones in their
math achievement (Table 5). The mean difference in students’ science achievement among four pairs
of comparisons [(Ae., Ma.), (C.A., Ma.), (C.A., Ae.), (B.S, Me.)] were not significant in PISA 2003,
while six of them [(Ma., Ae.), (Ma., Me.), (Ma., BS.), (Ae., Me. ), (Ae., B.S.), (Me., B.S.)] were not
significant in PISA 2009. Additionally, similar to students’ math and reading achievements, their
science achievement in Eastern Anatolia and in Southeastern Anatolia was statistically lower than all
other regions in both PISA 2003 and PISA 2009.
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Table 8. Magnitude of Regional Differences in Science Achievement

2009
2003 Ma. Ae. Me. C.A. B.S. E.A. S.A.
Marmara (Ma.) 0.06 0.07 0.22' 0.03 -0.23' -0.62°
-0.08' | 2 2
Aegean (Ae.) 0.01 0.16 -0.02 -0.28 -0.67
Mediterranean (Me.) 029" -021 0.15' -0.03 -029° -0.68°
Central Anatolia (C.A.) 0.00 0.09 0.29' -0.18' -0.44? -0.83°
Black Sea (B.S.) 026" -0.18' 0.03 -0.26' -0.26' -0.65*
Eastern Anatolia (E.A.) -090° -0.82° 061>  -090° -0.64 -0.39'
Southeastern 073 066> -045  -073 048> 0.7

Anatolia (S.A)
'small effect size, ‘medium effect size, °large effect size

Table 8 illustrates the effect size of mean differences in students’ science achievement between regions.
While mean differences in students’ science achievement among seven pairs of comparisons had small
effect size, six pairs of comparisons had medium effect size, and three pairs of comparisons had large
effect size in PISA 2003. In PISA 2009, seven pairs of comparisons had small effect size, seven of
them had medium effect size, and one had large effect size. The magnitude of mean differences in
students’ science achievement between Eastern Anatolia and other individual regions also decreased
(from large to medium or medium to small) from 2003 to 2009. This result is also similar to those
regarding to students’ math and reading achievements.

Achievement Gaps among Students from Different Types of Schools over Time

This section examines whether the achievement gaps among students from different types of
schools has changed over time in Turkey. There are eight types of Turkish schools in PISA data. While
only one is a junior high school, the others are different types of high schools. We began with
analyzing how students’ achievements from the same type of school have changed over time.

Within Group Analyses

An independent sample ¢ test was applied to investigate the achievements of students from
different types of schools in PISA 2003 and PISA 2009, as indicated at Table 9. The findings showed
that while students’ achievement in junior high school and Anatolian Vocational high school
significantly increased in only one subject (math), students’ performances from General high schools,
Anatolian high schools, Anatolian technical high schools, and Vocational high schools increased at
least in two subjects. However, performances from students in Science high schools significantly
decreased in all three subjects, while performances from students in Technical high schools decreased
in two subjects and performances from students in Anatolian vocational high schools decreased in one
subject.
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Table 9. Changes in Students’ Achievement in Different Types of Schools

Type of School Subject PISA-2003 PISA-2009 T-test d-Effect Size
Math 308.20 326.99 229" 0.29'
Junior Readin 0.06
High School g 32947 332.88 0.45 .
Science 333.13 335.10 0.27 0.03
Math 401.06 436.09 1647 0.51°
General . . 2
High School Reading 421.84 464 .06 20.94* 0.64
Science 41439 448.10 17.99 0.55'
Math 539.69 566.57 481" 0.38'
Anatolian . * 1
High School Reading 537.93 551.79 2.69 0.21
Science 541.99 548.12 1.2 0.10'
Math 695.55 614.14 -10.07" -1.62°
Science . x 3
High School Reading 646.14 570.17 -10.44* -1.68
Science 670.49 57800 -13.07 -2.10°
Math 365.07 394.40 9.88" 0.49°
Vocational . * 2
High School Reading 395.05 42401 9.7 * 0.48
Science 380.10 41572 13.3 0.65
Math 457.12 444 64 -2.047 -0.15'
Anatolian Vocational .
High School Reading 478.06 484.92 1.28 0.09
Science 463.50 465.78 0.42 0.03
Math 463.37 468.99 0.51 0.08
Technical . « .
High School Reading 462.95 439 44 -Z-Zf -0.37
Science 459 43 44370 -1.6 -0.26'
Math 452.85 466.01 1.99" 021'
Anatolian Technical . I
High School Reading 459.07 46723 1-4*2 0.15
Science 451.83 46938 2.9 031"
*p<0.05

'Small effect size, “Medium effect size, *Large effect size
Between Group Analyses

Math Achievement. A one-way analysis of variance was conducted to evaluate the relationship
between students’ math achievement and the type of school that they attended in 2003 and 2009. The
relationship between math scores and type of school was significant in both 2003 and 2009 (F (7, 4223)
=310.11, p<0.0001 and F (7, 4688) = 765.95), p<0.0001, respectively).

The strength of the relationship between math achievement and type of school, assessed by 12, is large,
with type of schools accounting for 34% and 53% of the variance of math achievement in 2003 and
2009 respectively. The effect of the type of school that students attend on their achievement has
significantly increased in Turkey. More detailed analysis is given below to comprehend the difference
of variance for math achievement over time among different types of schools.

Table 10 shows independent # test results to investigate the achievement gaps in math between students
from different types of schools in PISA 2003 (lower triangle) and PISA 2009 (upper triangle), whereas
Table 11 indicates the magnitudes (d-effect size) of these gaps.
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2009

2003 1 2 3 4 5 6 7 8
Junior HS (1) 20.34%  42.68* 36.02" 12.36" 19.31%* 14.48* 18.99"
General HS (2) 12.85" 50.58" 28.62" -18.86" 2.44% 3.90% 5.58"
Anatolian HS (3) 2597° 2447 739" -62.34%  3147%  -1134% 217927
Science HS (4) 32297 2997 14.01° -34.89%  2471%  -14.10%  -18.58"
Vocational HS (5) 738" -1038° 2789 -3246" 13.8* 8.78* 13.13"
Anatolian Vocational * * * * * " *
HS (6) 18.7 13.98 -12.55 2297 19.11 273 3.51
Technical HS (7) 15.67" 8.75" -8.65° -19.47" 12.93 0.79 -0.30
Anatolian 1696"  1027°  -1197"  -2243" 1539 -0.71 -1.25

Technical HS (8)

* p<0.05

There are 28 pairs of comparison for type of school differences in students’ math achievement. The
mean differences among three pairs of comparisons [(6, 7), (6, 8), (7, 8)] were not significantly
different in PISA 2003, while only one of them [(7, 8)] was not significantly different in PISA 2009.
Thus, it seems that the achievement gaps between different types of schools in Turkey have not
decreased and even became larger in 2009 compared to 2003.

Table 11. Magnitude of High Schools’ (HS) Differences in Math Scores

2009

2003 1 2 3 4 5 6 7 8
Junior HS (1) 1.80° 3.95° 474 1.11° 1.94° 234° 229°
General HS (2) 121° 2.15° 2.94° -0.69* 0.14 0.54* 0.49*
Anatolian HS (3) 3.01° 1.80° 0.78’ -2.84° 201° -161° -1.66°
Science HS (4) 5.03° 3.82° 2.02° -3.63° -2.80° -2.40° -2.44°
Vocational HS (5) 0.74% -0.47 227 -4.29° 0.83° 123° 1.18°
Anafolian Vocational - 933 932 1070 -3.10° 1.20° 0.40 035!
HS (6)

Technical HS (7) 201° 081° -0.99° -3.02° 1.28° 0.08 -0.05
Anafolian Technical 1.88° 0.67 -1.13° 3.15° 1.14° 0.06 0.14

HS (8)

'small effect size, ‘medium effect size, *large effect size

Table 11 shows the magnitude of mean difference in math scores between different types of schools
over time. While the mean difference in students’ math achievement among four pairs of comparisons
had medium effect size [(5, 1), (5, 2), (8, 2)], all other comparisons had large effect size in PISA 2003.
For PISA 2009, two pairs of comparisons had small effect size [(6, 7), (6, 8)], three of them had

medium effect size [(2, 5), (2, 7), (2, 8)], and all others had large effect size.
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Reading Achievement. A one-way analysis of variance was conducted to evaluate the
relationship between students’ reading achievement and type of school that they attended in 2003 and
2009. The relationship between reading scores and type of school was significant in both 2003 and
2009 (F (7,4223)=310.11, p<0.0001 and F (7, 4688) = 765.95), p<0.0001, respectively). The strength
of the relationship between reading achievement and type of schools, assessed by n?, is large,
accounting for 30% and 41% of the variance of reading achievement in 2003 and 2009 respectively.
The effect of the type of school students attend on their reading achievement increased from 2003 to
2009, similar to results regarding math achievement.

Table 12 shows independent 7 test results to investigate students’ reading achievement gaps between
different types of schools in PISA 2003 (lower triangle) and PISA 2009 (upper triangle), whereas Table
13 indicates the magnitude (d-effect size) of the students’ reading achievement gap between different
types of schools in PISA 2003 (lower triangle) and PISA 2009 (upper triangle).

Table 12. T-test for High Schools’ (HS) Differences in Reading Scores

2009

2003 1 2 3 4 5 6 7 8
Junior HS (1) 24.96%  39.08* 30.38" 17.06" 2547% 11.09% 18.73"
General HS (2) 14.34" 3471 17.41° -18.49° 6.08* -2.98* 0.60
Anatolian HS (3) 2625 23.00° 2.92° -4723%  -17.61%  -1333%  -1537
Science HS (4) 29.63° 25.62° 1092 23.69%  -12.69%  -1296%  -13.18"
Vocational HS (5) 9.55" -8.67" -25.61 -27.68° 17.8% 1.85" 8.09°
Anaolian Vocational o4 g4* 594 _j021" 18177 1934° -5.20% 2.96°
HS (6)

Technical HS (7) 15.13" 6.48" 9.54" -17.24" 10.03" 2.16° 2.89°
Anatolian Technical 15 o5 g9 1550 _1940"  1259° 352" 052

HS (8)

* p<0.05

The mean differences between only one pair of comparisons was not significantly different in both
PISA 2003 and PISA 2009 [(7, 8) and (2, 8), respectively)].

Table 13 shows the magnitude of mean differences in reading scores among the different types of
schools over time. While the mean differences in students’ reading achievement among two pairs of
comparisons had small effect size and three of them had medium effect size, all other comparisons had
large effect size but (7, 8) in PISA 2003. For PISA 2009, three pairs of comparisons had small effect
size, five of them had medium effect size, and all others had large effect size, but (2, 8).
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Table 13. Magnitude of High Schools’ (HS) Differences in Reading Scores

2003 2009 I 2 3 4 5 6 7 8
Junior HS (1) 2.21° 3.69° 4.00° 1.54° 2.56° 1.79° 2.26°
General HS (2) 1.35° 1.48° 1.79° -0.67 0.35' -0.42? 0.05
Anatolian HS (3) 3.04° 1.69° 031" 215 -113°  -189° -142°
Science HS (4) 4.62° 327 1.58° 246> -144 2200 -173°
Vocational HS (5) 0.96° -039° 208 -3.66° 1.03° 0.26' 0.73
é‘;at"“a“ Vocational HS 5 125 o820 087 245 127 077 -030'
Technical HS (7) 1.95° 0.60* -1.09° 267 0.99° -0.22! 0.47
gga(tg;ia“ Technical 1.89° 054 1150 273 093 028" -006

'small effect size; “medium effect size; *large effect size

Science Achievement. A one-way analysis of variance was conducted to evaluate the
relationship between students’ science achievement and type of school in 2003 and 2009. There was a
significant relationship between science scores and type of school in 2003 and 2009 (F (7, 4223) =
310.11, p<0.0001 and F (7, 4688) = 765.95), p<0.0001, respectively).

The strength of the relationship between science achievement and type of school, assessed by n?, is
large, with type of school accounting for 35% and 46% of the variance of science achievement in 2003
and 2009 respectively. More detailed analysis is given below to understand the difference of variance
for science achievement over time among types of schools.

Table 14 shows independent ¢ test results to investigate students’ science achievement gap from
different types of schools between PISA 2003 (lower triangle) and PISA 2009 (upper triangle), whereas

Table 15 indicates the magnitude (d-effect size) of the students’ science achievement gap between
PISA 2003 (lower triangle) and PISA 2009 (upper triangle).

Table 14. T-test for High Schools’ (HS) Differences in Science Scores

2009

2003 1 2 3 4 5 6 7 8
Junior HS (1) 2299%  4142% 3326 14.14° 23 41% 12.09* 2001
General HS (2) 13.01° 42.32° 22.08 -15.99° 551% -0.57 433"
Anatolian HS (3) 27.12° 2607 5.07" -52.33%  23.19%  -1325%  -1531
Science HS (4) 3256°  30.17 13.37" 28.13%  -17.86*%  -1424%  -1487
Vocational HS (5) 7.06° -11.14° -2993° 233,02 15.01%* 3.59° 10.74"
Anatolian Vocational ¢ g5+ 14 19* 13817 2300°  2004" 270%  0.64
HS (6)

Technical HS (7) 477" 733" -10.83"  -20.48" 12.08" -0.60 2.86°
Anatolian Technical * * * * " "

HS (8) 6.11 8.59 -14.39 -23.40 14.55 223 -1.04

* p<0.05
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Mean differences among three pairs of comparisons [(6, 7), (6, 8)] were not significant in PISA 2003,
while only one of them (6, 8) was not significant in PISA 2009.

Table 15 shows the magnitudes of mean differences in students’ science achievement between different
types of schools over time. The mean differences in students’ science achievement among three pairs of
comparisons [(6, 7), (6, 8), (7, 8)] were not significant, five of them had medium effect size, and all
others had large effect size in PISA 2003. For PISA 2009, only one pair of comparisons (6, 8) was not
significant, four of them had small effect size [(2, 6), (2, 8), (6, 7), (7, 8)]; three of them had medium
effect size [(2, 5), (3, 4), (5, 7)], and all other comparisons had large effect size.

Table 15. Magnitude of High Schools’ (HS) Differences in Science Scores

2003 2009 I 2 3 4 5 6 7 8
Junior HS (1) 2.03° 3.84° 437 1.45° 235° 1.96° 2.42°
General HS (2) 1.22° 1.80° 2.34° -0.582 032! -0.08 0.38'
Anatolian HS (3) 314 1.92° 0.54° 2.38° -1.48° -1.88° -142°
Science HS (4) 507° 3.85° 1.93° -2.92° -2.02° -2.42° -1.96°
Vocational HS (5) 071> -052* 243> 437 0.90° 0.50% 0.97°
gga(tg;ia“ Vocational 1960 074 -118% 311 125° 040" -0.06
Technical HS (7) 190° 068  -124° 317 1.19° -0.06 0.46'
é‘;at"“a“ Technical HS ) 795 (562 136>  320° 1.08° -0.18 -0.11

Tsmall effect size; “medium effect size; “large effect size

Conclusions

It is verified by extant research that the quality of education people receive has prominent
impacts on their own economic well being as well as on their country’s economic growth. Thus, both
researchers and policy makers have started to pay special attention to students’ achievement in their
countries. In addition, the importance of closing the achievement gaps between different student groups
is well-recognized. In this context, this study investigates the changes in Turkish students’ achievement
on PISA assessments between 2003 and 2009. Specific attention was also paid to the achievement gaps
between students who reside in different regions and who attend different types of schools. Changes in
these achievement gaps from 2003 to 2009 were also investigated.

In general, Turkish students’ performances in all three subjects—Math, Science, and Reading, were
significantly increased in PISA 2009 compared to PISA 2003, but the magnitudes of these increases
were small. This result suggests that although there are some positive signs of improvement, there is a
need for more effort to increase students’ achievement in Turkey since Turkey is still among the lowest
performing countries in international student assessments. According to the results of the further
statistical analyses, the regional differences regarding students’ achievement in all three subjects have
started to diminish in Turkey. Interestingly, students from the Eastern Anatolia region, which was the
lowest performing region in PISA 2003, show the highest increase in their performances. The Eastern
Anatolia region not only outperformed the Southeastern Anatolia region, but also started to decrease
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the magnitudes of the achievement gaps with the western regions of Turkey in PISA 2009. Although
there are small increases in their performances, students from the Southeastern Anatolia region could
not show enough improvement to close the extensive achievement gaps that they have had with the
other regions of Turkey.

Beyond this, the results of the analyses related to achievement gaps between students from different
types of schools are not encouraging at all. There is not enough evidence to suggest that the
achievement gaps between different types of schools are going to diminish in the near future.
Interestingly, however, students’ achievement in Science high schools, which had the highest average
scores in all three subjects, significantly decreased with large effect sizes in PISA 2009. This result can
be explained by the increase in the numbers of Science high schools in Turkey during the last decade.
Many new Science high schools were opened, especially in less developed parts of Turkey. Thus, it is
reasonable to see these decreases in their average score.

In sum, it can be concluded that Turkey has been making strides in increasing students’ achievement
during the last several years. However, significant achievement gaps between different student groups,
specifically between regions and different types of schools, still exist. Although there are some positive
signs regarding closing the achievement gaps between different regions, the situation in terms of the
achievement gaps between different types of schools does not seem very promising. In this context, it is
important for policy makers to take necessary actions to provide quality education to all students
regardless of their region of residence and types of school that they attend. Specifically, there is a need
for special attention to be paid to the quality of education at the lowest performing high schools, such
as general high schools and vocational high schools, in order to increase Turkish students’ average
achievement. In addition, the situation in the Southeastern Anatolia region should be more closely
investigated and necessary supports should be provided to increase student achievement in this region.
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